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SECTION 16001 
 

 ELECTRICAL GENERAL PROVISIONS 
 
PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section.  

 
B. Architectural, Structural, Mechanical and other applicable documents are considered a part of the 

electrical documents insofar as they apply as if referred to in full.  
 
1.2 DESCRIPTION OF WORK: 
 

A. The extent of electrical work is indicated on drawings and/or specified in Division 16 sections of the 
specification.  Provide all labor, materials, equipment, supervision and service necessary for a 
complete electrical system.  Work includes, but is not necessarily limited to, the following items. 

 
ITEM        SECTION  

   
1. Electrical General Provisions     16001 
2. Electrical Connections for Equipment    16070 
3. Electrical Seismic Control     16071 
4. Conduit Raceways      16110 
5. Raceway Systems      16111  
6. Conductors and Cables      16120 
7. Electrical Boxes and Fittings     16135 
8. Supporting Devices      16136 
9. Wiring Devices       16140 
10. Motor Starters       16155 
11. Variable Frequency Drives (VFD’s)    16156 
12. Panelboards       16160 
13. Motor and Circuit Disconnects     16170 
14. Switchgear and Switchboards     16175 
15. Overcurrent Protective Devices     16180 
16. Transformers       16181 
17. Motor Control Centers      16183 
18. Power Factor Correction     16184 
19. Electrical Identification      16195 
20. Service Entrance      16420  
21. Grounding       16452 
22. Interior and Exterior Building Lighting    16510 
23. Exterior Area Lighting      16551 
24. Lighting Control Equipment     16560 
25. Occupancy Sensors      16561 
26. Surge Protective Devices (SPD’s)    16600 
27. Emergency Electrical Systems     16610 
28. Uninterruptible Power Supply     16611 
29. Fire Alarm and Detection Systems    16721 
30. Telephone Systems (Raceways)    16740 
31. Television System      16781 
32. Security Systems      16783 
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33. Sound and Intercommunications System    16784 
34. Sound Reinforcement and Playback System   16785 
35. GPS Clock Systems      16786 
36. Classroom and Activity Audio/Visual Presentation System 16788 
37. Closed Circuit Television and Digital Recording System  16835 
38. Closed Circuit Television System (Foods Lab)   16836 

 
B. Use of standard industry symbols together with the special symbols, notes, and instructions indicated 

on the drawings describe the work, materials, apparatus and systems required as a portion of this 
work. 

 
C. Visit the site during the bidding period to determine existing conditions affecting electrical and other 

work.  All costs arising from site conditions and/or preparation shall be included in the base bid.  No 
additional charges will be allowed due to inadequate site inspection. 

 
1.3 DEFINITION OF TERMS  
 

A. The following terms used in Division 16 documents are defined as follows:  
 

1. "Provide":  Means furnish, install and connect, unless otherwise indicated. 
2. "Furnish":  Means purchase and deliver to project site. 
3. "Install":  Means to physically install the items in-place. 
4. "Connect":  Means make final electrical connections for a complete operating piece of 

equipment. 
 
1.4 RELATED SECTIONS: 
 

A. Consult all other sections, determine the extent and character of related work and properly coordinate 
work specified herein with that specified elsewhere to produce a complete installation. 

 
B. General and Supplementary Conditions:  Drawings and general provisions of contract and Division 1 

of the Specifications, apply to all Division 16 sections. 
 

C. Earthwork: 
 

1.  Provide trenching, backfilling, boring and soil compaction as required for the  installation of 
underground conduit, buried cable, in-grade pull boxes, manholes, lighting pole foundations, 
etc.  See Division 2, Sitework, and other portions of Division 16, for material and installation 
requirements. 

 
D. Concrete Work: 
 

1. Provide forming, steel bar reinforcing, cast-in-place concrete, finishing and grouting as 
required for under ground conduit encasement, light pole foundations, pull box slabs, vaults, 
equipment pads, etc.See Division 3, Concrete for material and installation requirements. 

 
E. Miscellaneous Metal Work: 

 
1. Provide fittings, brackets, backing, supports, rods, welding and pipe as required for support 

and bracing of raceways, lighting fixtures, panelboards, distribution boards, switchboards, 
motor controls centers, etc.  See Division 5, Metals for material and installation requirements. 

 
F. Miscellaneous Lumber and Framing Work: 
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SECTION 00300

AVAILABLE PROJECT INFORMATION

PART 1  GENERAL

PART 2  PRODUCTS (NOT USED)

PART 3  EXECUTION (NOT USED)

EXISTING REPORTS AND SURVEYS

4.01 SUBSURFACE INVESTIGATION REPORT

A. A copy of a geotechnical report with respect to the building site is included with this document: 
1. Title: Geotechnical Study Proposed Initial Mountainlands Applied Technology Colleg Building Southwest 

Corner of Ashton Bopulevard and 2300 West Street Thanksgiving Point, Lehi, Utah
2. Date: April 9 2008
3. Prepared by: GSH (Gordon Spilker Huber) Geotechnical Consultants, Inc., 4426 South Century Drive, 

Suite 100, Salt Lake City, Utah 84123

B. This report identifies properties of below grade conditions and offers recommendations for the design of 
foundations, prepared primarily for the use of HFS Architects.

C. This report, by its nature, cannot reveal all conditions that exist on the site.  Should subsurface conditions be 
found to vary substantially from this report, changes in the design and construction of foundations will be 
made, with resulting credits or expenditures to the Contract Price accruing to DFCM.

4.02 TOPOGRAPHIC SURVEY

A. A copy of a topographic survey with respect to the project site is included with this document: 
1. Title:  A.L.T.A / A.C.S.M. Land Title Survy Thanksgiving Point
2. Date: July 12, 2006
3. Prepared by:  Dominion Engineering Associates, L.C, 5684 South Green Street, Murray, Utah 84123  

801-713-3000

B. This survey identifies grade elevations prepared primarily for the use of HFS Architects in establishing new 
grades and identifying natural water shed.

END OF SECTION
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April 9, 2008 
Job No. 0128-020-08 
 
HFS Architects 
1484 South State Street 
Salt Lake City, Utah  84115 
 
Attention: Mr. Barry Smith, AIA 
 
Gentlemen: 
 
Re: Report 

Geotechnical Study 
Proposed Initial Mountain Lands Applied Technology College Building 
Southwest Corner of Ashton Boulevard  
 and 2300 West Street 
Thanksgiving Point, Lehi, Utah 

 
 
1. INTRODUCTION 
 
1.1 GENERAL 
 
This report presents the results of our geotechnical study performed at the site of the Initial 
Mountain Lands Applied Technology College building, which is located at the southwest corner 
of Ashton Boulevard and 2300 West Street, Thanksgiving Point in Lehi, Utah.  The general 
location of the site with respect to major topographic features and existing facilities, as of 
1994 and 1999, is presented on Figure 1, Vicinity Map.  A more detailed layout of the site 
showing the proposed building location and existing roadways and railroad tracks is presented on 
Figure 2, Site Plan.  The locations of the borings drilled in conjunction with this study are also 
presented on Figure 2. 
 
During the course of this study, many of the conclusions and recommendations were presented to 
the design team. 
 
1.2 OBJECTIVES AND SCOPE 
 
The objectives and scope of our study were planned in discussions between Mr. Barry Smith of 
HSF Architects, and Mr. Bill Gordon of Gordon Spilker Huber Geotechnical Consultants, Inc. 
(GSH). 
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In general, the objectives of this study were to: 
 

1. Accurately define and evaluate the subsurface soil and groundwater conditions 
across the site. 

 
2. Provide appropriate foundation, earthwork, and pavement recommendations to be 

utilized in the design and construction of the proposed facility. 
 
In accomplishing these objectives, our scope has included the following: 
 

1. A field program consisting of the drilling, logging, and sampling of five borings. 
 

2. A laboratory testing program. 
 

3. An office program consisting of the correlation of available data, engineering 
analyses, and the preparation of this summary report. 

 
1.3 AUTHORIZATION 
 
Authorization was provided by returning a signed copy of our Professional Services Agreement 
No. 08-0222 dated February 22, 2008. 
 
1.4 PROFESSIONAL STATEMENTS 
 
Supporting data upon which our recommendations are based are presented in subsequent sections 
of this report.  Recommendations presented herein are governed by the physical properties of the 
soils encountered in the exploration borings, projected groundwater conditions, and the layout 
and design data discussed in Section 2., Proposed Construction, of this report.  If subsurface 
conditions other than those described in this report are encountered and/or if design and layout 
changes are implemented, GSH must be informed so that our recommendations can be reviewed 
and amended, if necessary. 
 
Our professional services have been performed, our findings developed, and our 
recommendations prepared in accordance with generally accepted engineering principles and 
practices in this area at this time. 
 
2. PROPOSED CONSTRUCTION 
 
Proposed construction is to consist of a three-level, roughly “L”-shaped building of light steel-
frame and masonry veneer construction. 
 
Structural loads will be transmitted down through columns and bearing walls to the supporting 
foundations.  Maximum column and wall loads are projected to be on the order of 200 to 
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350 kips and 4 to 8 kips per lineal foot, respectively.  Maximum floor slab loads are projected to 
range from 150 to 200 pounds per square foot. 
 
Paved parking and roadways will also be a part of the overall development.  Traffic over the 
roadways has not been provided at this time; however, for the purpose of this report we project 
that traffic within the roadways will consist of a moderate volume of automobiles, light trucks 
and a light volume of medium-weight trucks and occasional heavy-weight trucks.  Traffic within 
the parking areas will consist of a moderate volume of automobiles and light trucks with 
occasional medium weight trucks. 
 
Site development will require a light amount of earthwork in the form of site grading.  We 
estimate that maximum cuts and fills to achieve design grades will be on the order of one to two 
feet. 
 
3. SITE INVESTIGATIONS 
 
3.1 FIELD PROGRAM 
 
In order to define and evaluate the subsurface soil and groundwater conditions at the site, 
6 borings were explored to depths of 7.0 to 31.5 feet below existing grade.  The borings were 
drilled using rubber tire-mounted all-terrain drill rig equipped with hollow-stem augers.  
Locations of the borings are presented on Figure 2. 
 
The field portion of our study was under the direct control and continual supervision of an 
experienced member of our geotechnical staff.  During the course of the drilling operations, a 
continuous log of the subsurface conditions encountered was maintained.  In addition, samples of 
the typical soils encountered were obtained for subsequent laboratory testing and examination.  
The soils were classified in the field based upon visual and textural examination.  These 
classifications have been supplemented by subsequent inspection and testing in our laboratory.  
Detailed graphical representation of the subsurface conditions encountered is presented on 
Figures 3A through 3E, Log of Borings.  Soils were classified in accordance with the 
nomenclature described on Figure 4, Unified Soil Classification System. 
 
A 3.25-inch outside diameter, 2.42-inch inside diameter drive (Dames & Moore) sampler was 
utilized in the subsurface sampling at the site.  The blow-counts recorded on the boring logs were 
those required to drive the sampler 12 inches with a 140-pound hammer dropping 30 inches. 
 
Following completion of drilling operations, one and one-quarter-inch diameter slotted PVC pipe 
was installed in Borings B-1 through B-3 in order to provide a means of monitoring the 
groundwater fluctuations. 
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3.2 LABORATORY TESTING  
 
3.2.1 General 
 
In order to provide data necessary for our engineering analyses, a laboratory testing program was 
initiated.  The program included moisture and density, Atterburg limit, collapse-consolidation, 
and chemical tests.  The following paragraphs describe the tests and summarize the test data. 
 
3.2.2 Moisture and Density Tests 
 
To aid in classifying the soils and to help correlate other test data, moisture and density tests 
were performed on selected undisturbed samples.  The results of these tests are presented on the 
boring logs, Figures 3A through 3E. 
 
3.2.3 Atterberg Limit Test 
 
To aid in classifying the soils, an Atterberg limit test was performed on a sample of the fine-
grained cohesive soils.  Results of the test are tabulated below: 
 

Boring 
No. 

Depth 
(feet) 

Liquid Limit
(percent) 

Plastic Limit
(percent) 

Plasticity Index 
(percent) 

Soil 
Classification 

B-2 8.5 45 24 21 CL 
 
 
3.2.4 Collapse/Swell-Consolidation Tests 
 
A collapse/swell-consolidation test was performed on each of four representative samples of the 
silty clay soils in order to assess their moisture sensitivity and load deformation characteristics.  
The collapse/swell tests were performed as follows: 
 

1. Load sample at in-situ moisture content to specific axial pressure. 
 
2. Measure and record axial deflection. 
 
3. Saturate sample. 
 
4. Measure and record resulting collapse/swell. 
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The test results are tabulated below: 
 

 
 

Boring 
No. 

 
 

Depth 
(feet) 

 
 

Soil 
Type 

Natural 
Dry 

Density 
(pcf) 

Natural 
Moisture 
Content 
(percent) 

Axial Load 
When 

Saturated 
(psf) 

 
Collapse (-) 

(percent) 

Collapse/ 
Swell 

Projected 
Swell 

(pressure) 

B-1 2.5 CL 99 21.3 1600 0.0* 0 

B-2 1.5 CL 106 15.4 1600 0.0* 1800 

B-2 4.5 CL 103 12.7 1600 0.0* 1800 

B-2 8.5 CL 103 19.9 100 0.0* 3200 

* Slight swell when saturated. 
 
 
Subjected to the collapse/swell tests, normal consolidation loading was applied to the samples. 
 
The results of these tests indicate that the natural silty clay soils encountered were moderately to 
highly over-consolidated and when loaded below the over-consolidation pressure, the soils will 
exhibit moderate to low compressibility characteristics.  These samples tested also exhibit a 
moderate swell potential with swell-related pressures on the order of 1,800 to 3,200 pounds per 
square foot.  This is related to both stress relief when the samples are saturated and mineralogy.  
Detailed results of the tests are maintained within our files and can be transmitted to you, upon 
your request. 
 
3.2.5 Chemical Tests 
 
To determine if the site soils will react detrimentally with concrete, chemical tests were 
performed on a representative sample of the silty clay soils encountered in Boring B-3 at a depth 
of three and one-half feet below existing grade.  The results of the chemical tests are tabulated 
below: 
 

Boring 
No. 

 
Depth 
(feet) 

 
 

pH 

Total Water Soluble 
Sulfate 
(mg/L) 

B-3 3.5 8.1 200 
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4. SITE CONDITIONS 
 
4.1 SURFACE 
 
The site is located at the southwest corner of the intersection of Ashton Boulevard and 
2300 West Street, Thanksgiving Point in Lehi, Utah.  The rectangular parcel is bordered by 
vacant undeveloped land to the south and east.  The existing grade is approximately equal in 
elevation with the adjacent roadways.  A small amount of fill is present along the edge of 
2300 West.  The site slopes gently to the west with total overall relief of approximately four to 
five feet.  The site is covered by a moderate growth of vegetation comprised of weeds and 
grasses as tall as two feet. 
 
4.2 SUBSURFACE SOIL  
 
The soil conditions encountered in each of the borings to the depths penetrated, are relatively 
similar.  The upper three to six inches are loose with zero to three inches of topsoil.  Silty clay 
was encountered to the full depth explored, 31.5 feet.  In general, the clays are brown to grayish-
brown, mottled, stiff to hard, moist to saturated, and occasionally with some fine sands.  These 
clay soils are moderately to highly over-consolidated and will exhibit moderate to high strength 
and low to moderate compressibility characteristics.  In addition, the clay soils exhibit a 
moderate swell when saturated.  Swell pressures have been estimated at 1,800 to 3,200 pounds 
per square foot.  The swell is attributed to both stress relief upon saturation as well as clay 
mineralogy. 
 
4.3 GROUNDWATER 
 
Immediately following drilling operations, the groundwater was measured in each boring.  On 
March 13, 2008, we returned to the site and measured the groundwater within the piezometers 
placed in Borings B-1 through B-3.  Groundwater measurements are tabulated below: 
 

Groundwater Depth 
(feet) 

Boring No. 
 

March 3, 2008* March 13, 2008 

B-1 25.0 14.1 

B-2 No groundwater 23.2 

B-3 No groundwater  12.2 

B-4 No Groundwater Not piped 

B-5 No Groundwater Not piped 

* During drilling, not stabilized. 
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Seasonal and longer-term groundwater fluctuations on the order of one to one and one-half feet 
are projected with the highest seasonal levels generally occurring during the late spring and early 
summer months. 
 
5. DISCUSSIONS AND RECOMMENDATIONS 
 
5.1 SUMMARY OF FINDINGS 
 
The results of this study indicate that the proposed addition can be supported upon conventional 
spread and continuous wall foundations.  Highly loaded foundations may be supported upon 
suitable natural soil and/or structural fill extending to suitable soils.  To control settlement, 
heavily loaded foundations must be underlain by varying thickness of granular structural fill.  
The over-consolidated fine-grained unsaturated silty clays exhibit moderate expansion with swell 
pressures on the order of 1,800 to 3,200 pounds per square foot, when saturated.  The swell is 
attributed to both stress relief upon saturation as well as clay mineralogy. 
 
To mitigate the possibility of upward slab movement, it is our recommendation, that at-grade 
slabs and outside flatwork be underlain by at least three feet of “non-expansive” low 
permeability structural fill.  However, some upward swell may still occur if the underlying 
unsaturated silty clay were to become saturated or near saturated.  With partial removal, it is 
essential that measures of reducing water infiltrating into the subsurface sequence be included in 
design and construction. 
 
Flexible pavements will likely tolerate some swell related movements.  However, if the clay 
subgrade soils swell they tend to loose support strength characteristics.  Therefore to offset the 
potential strength loss, a subbase should be incorporated. 
 
The subbase component may consist of imported non-expansive structural fill or (pending further 
testing) treated natural soils.  Further testing is being conducted on the natural soils to indentify 
possible treatments to improve these soils and, therefore, reduce the requirements for imported 
granular structural fill.  The results of these tests will be conveyed in a subsequent letter. 
 
In the following sections, detailed discussions pertaining to earthwork, foundations, lateral 
resistance and pressures, floor slabs, rigid sidewalks, and the geoseismic setting of the site are 
provided. 
 
5.2 EARTHWORK 
 
5.2.1 Site Preparation 
 
Site preparation will consist of the removal of the surface vegetation, topsoil, non-engineered fill 
if encountered, and other deleterious materials from areas that will be ultimately structurally 
loaded.  Based on conditions observed at the boring locations, we anticipate that the average 
depth of topsoil stripping will be approximately two to three inches.  Surface vegetation and 
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other deleterious materials should be removed from the site. Topsoil, although unsuitable for 
utilization as structural fill, may be stockpiled for subsequent landscaping purposes. 
 
Subsequent to the above operations and prior to the placement of footings, structural site grading 
fill, or floor slabs, the exposed natural subgrade must be proofrolled by passing moderate-weight 
rubber tire-mounted construction equipment over the surface at least twice.  If excessively soft or 
otherwise unsuitable soils are encountered beneath footings, they must be completely removed.  
In pavement, floor slab, and outside flatwork areas, unsuitable natural soils should be removed to 
a maximum depth of two feet and replaced with compacted granular structural fill. 
 
It is our recommendation, that all at-grade slabs including floor slabs and exterior flatwork slabs 
adjacent to the structures, be underlain by at least three feet of “non-expansive” low permeability 
structural fill meeting the requirements discussed in Section 5.2.3, Structural Fill, of this report. 
 
The contractor should take precautions to minimize drying of the exposed silty clay subgrade 
prior to the placement of structural fill below floor slabs. 
 
5.2.2 Excavations 
 
Temporary construction excavations in cohesive soil, not exceeding four feet in depth, above or 
below the groundwater table, may be constructed with near-vertical sideslopes.  Temporary 
excavations up to 10 feet deep in fine-grained cohesive soils, above or below the water table, 
may be constructed with sideslopes no steeper than one-half horizontal to one vertical.  
Excavations deeper than 10 feet are not anticipated at the site.  Static groundwater was measured 
as high as 12.2 feet below the existing surface in Boring B-3. 
 
Granular soils were not encountered at any of the boring locations to the depths penetrated.  
However, should granular soils be encountered, construction excavations above the water table, 
in granular soils and not exceeding four feet, should be no steeper than one-half horizontal to one 
vertical.  For excavations up to 10 feet, in granular soils and above the water table, the slopes 
should be no steeper than one horizontal to one vertical.  Excavations encountering saturated 
cohesionless soils will be very difficult and will require very flat sideslopes and/or shoring and 
bracing. 
 
All excavations must be inspected periodically by qualified personnel.  If any signs of instability 
or excessive sloughing are noted, immediate remedial action must be initiated. 
 
5.2.3 Structural Fill 
 
Structural fill is defined as all fill which will ultimately be subjected to structural loadings, such 
as imposed by footings, floor slabs, pavements, etc.  Structural fill will be required as backfill 
over foundations and utilities, as replacement fill below floor slabs, as site grading fill, and as 
replacement fill below more heavily loaded footings.  All structural fill must be free of sod, 
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rubbish, topsoil, frozen soil, and other deleterious materials.  Structural site grading fill is defined 
as fill placed over relatively large open areas to raise the overall grade. 
 
From a cost standpoint, re-utilizing the natural on-site soils as site grading fill would be most 
economical.  However, the on site natural soils consist of potential moderately expansive clay.  
Further testing is being conducted on the natural clay soils to indentify possible treatments to 
improve these soils and, therefore, reduce the requirements for imported granular structural fill.  
The results of these tests will be conveyed in a subsequent letter report. 
 
For structural site grading fill, the maximum particle size should generally not exceed four 
inches or two-thirds the thickness of the fill, whichever is less; although, occasional larger 
particles not exceeding eight inches in diameter may be incorporated if placed randomly in a 
manner such that “honeycombing” does not occur and the desired degree of compaction can be 
achieved.  The maximum particle size within structural fill placed within confined areas should 
generally be restricted to two inches. 
 
To reduce permeability of structural fill over the slightly expansive silty clay soil, we 
recommend granular soils with a minimum of 25 percent fines; that is, material passing the 
No. 200 sieve. 
 
Fine-grained soils may be utilized as structural site grading fill if they meet the requirements as 
stated above, and do not have a liquid limit greater than 35 percent, and a plasticity index greater 
than 15 percent.  However, it should be noted that unless moisture control is maintained near 
optimum, utilization of fine-grained soils as structural site grading fill, will be very difficult, if 
not impossible, during wet and cold periods of the year.  Only granular soils are recommended as 
structural fill below foundations and in confined areas, such as around foundations or within 
utility trenches. 
 
Non-structural site grading fill is defined as all fill material not designated as structural fill and 
may consist of any cohesive or granular soils not containing excessive amounts of degradable 
material. 
 
5.2.4 Fill Placement and Compaction 
 
All structural fill should be placed in lifts not exceeding eight inches in loose thickness.  
Structural fills beneath the area extending out at least 2 feet from the perimeter of the proposed 
structure must be compacted to at least 95 percent of the maximum dry density as determined by 
the AASHTO1 T-180 (ASTM2 D-1557) compaction criteria.  Import structural fills extending 
outside 2 feet from the structure which are greater than 5 feet thick must be compacted to 
95 percent of the above criteria.  Structural fills greater than eight feet thick are not anticipated at 
the site.  Structural fills less than 5 feet thick, which are not beneath an area extending out at 

                                                 
1 American Association of State Highway and Transportation Officials 
2 American Society for Testing and Materials 
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least 2 feet from the perimeter of the structure, should be compacted to at least 90 percent of the 
above-defined criteria. 
 
Pending further test results on the existing natural clay soils currently in progress, these soils 
may be treated such that they can be used as structural site grading fill within pavement areas.  
Compaction and moisture requirements will be for natural clay soils to be used as site grading 
fill.  The results of these tests will be conveyed in a subsequent letter report. 
 
Subsequent to stripping and prior to the placement of structural site grading fill, the subgrade 
should be prepared as discussed in Section 5.2.1, Site Preparation, of this report.  In confined 
areas, subgrade preparation should consist of the removal of all loose or disturbed soils. 
 
Non-structural fill may be placed in lifts not exceeding 12 inches in loose thickness and 
compacted by passing construction, spreading, or hauling equipment over the surface at least 
twice. 
 
5.2.5 Utility Trenches 
 
All utility trench backfill material below structurally loaded facilities (flatwork, floor slabs, 
paved areas, etc.) should be placed to the same material and density requirements established for 
structural fill. 
 
If the surface of the backfill becomes disturbed during the course of construction, the backfill 
should be proofrolled and/or properly compacted prior to the construction of any exterior 
flatwork over a backfilled trench.  Proofrolling may be performed by passing moderately loaded 
rubber tire-mounted construction equipment uniformly over the surface at least twice.  If 
excessively loose or soft areas are encountered during proofrolling, they should be removed to a 
maximum depth of two feet below design finish grade and replaced with structural fill. 
 
Most utility companies and City-County governments are now requiring that Type A-1a or 
A-1b (AASHTO Designation – basically granular soils with limited fines) soils be used as 
backfill over utilities.  However, it is our recommendation that the backfill be granular with a 
minimum of 25 percent fines content. 
 
These organizations are also requiring that in public roadways, the backfill over major utilities be 
compacted over the full depth of fill to at least 96 percent of the maximum dry density as 
determined by the AASHTO T-180 (ASTM D-1557) method of compaction.  We recommend 
that as the major utilities continue onto the site that these compaction specifications are followed. 
 
Fine-grained cohesive soils are not recommended for use as trench backfill. 
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5.3 SPREAD AND CONTINUOUS WALL FOUNDATIONS 
 
5.3.1 Design Data 
 
The results of our analysis indicate that the proposed structure may be supported upon 
conventional spread and/or continuous wall foundations.  Lightly to moderately loaded footings 
must be extended upon suitable natural soil and/or structural site grading fill extending to 
suitable natural soils.  To control settlement, the more heavily loaded footings, must be underlain 
by varying thicknesses of granular structural fill.  In addition, the upper silty clay soils are 
slightly expansive.  Footings established within these surficial slightly expansive clay soils must 
be designed to impose minimum dead loads of 1,800 pounds per square foot.  For design, the 
following parameters are provided: 
 

Minimum Recommended Depth of Embedment for 
Frost Protection - 30 inches 

 
Minimum Recommended Depth of Embedment for 

Non-frost Conditions - 15 inches 
 

Recommended Minimum Width for Continuous 
Wall Footings - 18 inches 

 
Minimum Recommended Width for Isolated Spread  

Footings - 24 inches 
 

Recommended Net Bearing Pressure  
 for Real Load Conditions - 3,500 pounds 

  per square foot 
 

Bearing Pressure Increase 
for Seismic Loading - 50 percent 

 
The term “net bearing pressure” refers to the pressure imposed by the portion of the structure 
located above lowest adjacent final grade.  Therefore, the weight of the footing and backfill to 
lowest adjacent final grade need not be considered.  Real loads are defined as the total of all dead 
plus frequently applied live loads.  Total load includes all dead and live loads, including seismic 
and wind. 
 
5.3.2 Installation 
 
Under no circumstances should the footings be established upon soft, loose or disturbed soils, 
non engineered fills, sod, rubbish, frozen soils, debris, or within ponded water.  If the natural 
soils upon which the footings are to be established become loose or disturbed, they must be 
removed and replaced with granular structural fill.  If the granular structural fill upon which the 
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footings are to be established become disturbed, they should be recompacted to the requirements 
for structural fill. 
 
The width of the replacement fill below footings should be equal to the width of the footing plus 
one additional foot for each foot of fill thickness placed.  For example, if the width of the footing 
is two feet and the thickness of the structural fill beneath the footing is one foot, the width of the 
structural fill at the base of the footing excavation would be a total of three feet.  We recommend 
that footing excavations be completed with a smooth-lip bucket to reduce disturbance of the 
bearing subgrade soils. 
 
5.3.3 Settlements 
 
Settlements of shallow foundations designed and constructed in accordance with the 
recommendations presented herein and supporting the anticipated loads as discussed in 
Section 2., Proposed Construction, of this report, should be as follows: 
 

Foundation Loading 
Bearing Pressure

(psf) 

Replacement Fill 
Thickness 
(inches) 

Projected 
Settlement 

(inches) 

Spot  up to 100 kips 3,500 0 ½ to ⅝ ± 

 100 to 150 kips 3,500 12 ½ to ⅝ ± 

 150 to 250 kips 3,500 24 ½ to ⅝ ± 

 250 to 350 kips 3,500 36 ½ to ⅝ ± 

Wall  up to 8 kips/ft 3,500 0 ¼ to ⅝ ± 
 
 
Settlements will occur rapidly, with approximately 50 to 60 percent of the quoted settlements 
occurring during construction. To reduce potential upward swell related movements, foundations 
must be designed to impose minimum dead loads of 1,800 pounds per square foot. 
 
5.4 LATERAL RESISTANCE 
 
Lateral loads imposed upon foundations due to wind or seismic forces may be resisted by the 
development of passive earth pressures and friction between the base of the footings and the 
supporting soils.  In determining frictional resistance, a coefficient of 0.40 should be utilized for 
natural soils and 0.45 for imported granular structural fill.  Passive resistance provided by 
properly placed and compacted granular structural fill above the water table may be considered 
equivalent to a fluid with a density of 300 pounds per cubic foot.  Below the water table, this 
granular soil should be considered equivalent to a fluid with a density of 150 pounds per cubic 
foot. 
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A combination of passive earth resistance and friction may be utilized provided that the friction 
component of the total is divided by 1.5. 
 
5.5 LATERAL PRESSURES 
 
The lateral pressure parameters, as presented within this section, assume that the backfill will 
consist of drained granular soils with a minimum of 25 percent fines as discussed in 
Section 5.2.3, Structural Fill, of this report, placed and compacted in accordance with the 
recommendations presented herein.  The lateral pressures imposed upon subgrade facilities will, 
therefore, be basically dependent upon the relative rigidity and movement of the backfilled 
structure.  For active walls, such as retaining walls which can move outward (away from the 
backfill), granular backfill may be considered equivalent to a fluid with a density of 45 pounds 
per cubic foot in computing lateral pressures.  For more rigid walls, generally not exceeding 
eight feet in height granular backfill may be considered equivalent to a fluid with a density of 
55 pounds per cubic foot.  The above values assume that the surface of the soils slope behind the 
wall is horizontal, that the granular fill within three feet of the wall be compacted with hand-
operated compactor equipment. 
 
For seismic loading, a uniform pressure of 55 pounds per square foot should be added for 
subgrade walls up to four feet tall. 
 
5.6 FLOOR SLABS 
 
Because of the moderate swell potential of the natural silty clay soils it is our recommendation 
that at-grade slabs be underlain by at least three feet of non-expansive, low permeability 
structural fill.  Under no circumstances should floor slabs be established over loose or disturbed 
soils, sod, rubbish, construction debris, non-engineered fill, other deleterious materials, frozen 
soils, or within ponded water.  Because of the potentially moisture sensitive soils, it is our 
opinion that a layer of “free-draining” gravel not be placed under the at-grade slabs.  Instead, 
aggregate base with a vapor barrier is recommended beneath inside floor slabs.  Settlement of 
lightly loaded floor slabs (200 pounds per square foot or less) has been calculated to be minor. 
 
Even with the three-foot zone of non-expansive structural fill, the slabs could experience upward 
movements if deeper silty clays were to become saturated or near saturated.  Therefore, positive 
control of water infiltration into the clay is essential.  Control of water infiltration below exterior 
slabs-on-grade will be difficult.  Positive drainage away from these slabs should be maintained.  
Additional reinforcing of these slabs should be considered. 
 
5.7 CEMENT TYPES 
 
The laboratory tests indicate that the natural clayey soils contain a moderate amount of water 
soluble sulfates.  Based on our test results, concrete in contact with the on-site soil will have a 
moderate potential for sulfate-reaction (ACI 318, Table 4.3.1).  To achieve the required 
protection against sulfate-related corrosion, we recommend a maximum water-to-cement ratio of 
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0.5 (by weight, normal weight aggregate concrete) and using Type II, or Pozzolan enriched 
Type I equivalent sulfate protection cement in concrete (usually a minimum of 15 percent of 
Pozzolan by weight of cement) to obtain a minimum compressive strength of 4,000 pounds per 
square inch (psi).  Details can be found in the above ACI reference and in the Portland Cement 
Association publication, “Design and Control of Concrete Admixtures”. 
 
5.8 PAVEMENTS 
 
The natural fine-grained soils will exhibit poor pavement support characteristics when saturated 
or nearly saturated and can be moderately expansive.  Considering the moderately expansive 
silty clays as the design subgrade soils, GSH recommends using flexible pavement.  The 
following flexible pavement sections based on projected traffic conditions are recommended: 
 

Parking Areas 
 

(Moderate to Large Volume of Automobiles and Light Trucks,  
Occasional Medium-Weight Trucks, and  

No Heavy-Weight Trucks) 
[2 equivalent 18-kip axle loads per day] 

 
Flexible Pavements: 
(Asphalt Concrete) 

  
3.0 inches Asphalt concrete 

 
8.0 inches Aggregate base 
 
8.0 inches Aggregate subbase* or pending in progress 

test results**, treated natural clay 
 

Over Properly prepared natural subgrade soils 
 

* Aggregate subbase should have a minimum California Bearing Ratio of 20 percent. 
 
** To be provided in a subsequent letter at time of completion. 
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 Roadway Areas 
 
 (Moderate to Large Volume of Automobiles and Light Trucks 
 Light Volume of Medium Weight trucks- and  

Occasional Heavy-Weight Trucks) 
[6 equivalent 18-kip axle loads per day] 

 
Flexible Pavements: 
(Asphalt Concrete) 

 
4.0 inches Asphalt concrete 

 
10.0 inches Aggregate base 
 
8.0 inches Aggregate subbase* or pending in progress 

test results**, treated natural clay  
 

Over Properly prepared natural subgrade soils 
 

* Aggregate subbase should have a minimum California Bearing Ratio of 20 percent. 
 
**  To be provided in a subsequent letter at time of completion. 
 
High traffic delivery/loading areas and dumpster pads may be paved with six and one-half inches 
of Portland cement concrete over four inches of aggregate base over three feet on non-expansive 
granular structural fill. 
 
The above pavement sections are for non-reinforced Portland cement concrete.  Construction of 
the pavements should be in sections 10 to 12 feet in width with construction or expansion joints 
or one-quarter depth saw-cuts on no more than 12-foot centers.  Saw-cuts must be completed 
within 24 hours of the “initial set” of the concrete and should be performed under the direction of 
the concrete paving contractor.  The concrete should have a minimum 28-day unconfined 
compressive strength of 4,000 pounds per square inch and contain 6 percent ±1 percent 
air-entrainment. 
 
5.9 GEOSEISMIC SETTING 
 
5.9.1 General 
 
Utah municipalities adopted the International Building Code (IBC) 2006 on January 1, 2007.  
The IBC 2006 code determines the seismic hazard for a site based upon 2002 mapping of 
bedrock accelerations prepared by the United States Geologic Survey (USGS) and the soil site 
class.  The USGS values are presented on maps incorporated into the IBC code and are also 
available based on latitude and longitude coordinates (grid points). 
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The structure must be designed in accordance with the procedure presented in Section 1613, 
Earthquake Loads, of the IBC 2006 edition. 
 
5.9.2 Faulting 
 
Based on our review of available literature, no active faults pass through or immediately adjacent 
to the site.  The nearest active fault is the Wasatch fault approximately six and one-half mile east 
of the site.  The Wasatch fault zone is considered capable of generating earthquakes as large as 
magnitude 7.33. 
 
5.9.3 Soil Class  
 
For dynamic structural analysis, the Site Class D - Stiff Soil Profile as defined in Table 1613.5.2, 
Site Class Definitions, of the IBC 2006 can be utilized. 
 
5.9.4 Ground Motions 
 
The IBC 2006 code is based on 2002 USGS (United States Geologic Survey) mapping, which 
provides values of short and long period accelerations for the Site Class B-C boundary for the 
Maximum Considered Earthquake (MCE). This Site Class B-C boundary represents a 
hypothetical bedrock surface and must be corrected for local soil conditions.  The following table 
summarizes the peak ground and short and long period accelerations for a MCE event and 
incorporates a soil amplification factor for a Site Class D soil profile in the second column.  
Based on the site latitude and longitude (40.41097 degrees north and 111.8861 degrees west, 
respectively), the values for this site are tabulated bellow: 

 

Spectral Acceleration Value, T 
Seconds 

Site Class B-C 
Boundary 

[mapped values] 
(% g) 

Site Class D 
[adjusted for site 

class effects] 
(% g) 

Peak Ground Acceleration 47.8 48.8 
0.2 Seconds, (Short Period 

Acceleration) SS = 119.4 SMS = 122.1 
1.0 Seconds (Long Period 

Acceleration) S1 = 50.8 SM1 = 76.3 
 
 

                                                 
3 Arabasz, W.J., Pechmann, J.C., and Brown, E.D., 1992, Observational seismology and the 

evaluation of earthquake hazards and risk in the Wasatch Front area, Utah, in Gori, P.L., and 
Hays, W.W., eds., Assessment of regional earthquake hazards and risk along the Wasatch Front, 
Utah:  U.S. Geological Survey Professional Paper 1500-D, 36 p. 
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The IBC 2006 code design accelerations (SDS and SD1) are based on multiplying the above 
accelerations (adjusted for site class effects) for the MCE event by two-thirds (⅔). 
 
5.9.5 Liquefaction 
 
The site is located in an area that has been mapped as having a “moderate” liquefaction potential.  
Liquefaction is defined as the condition when saturated, loose, fine sand soils lose their support 
capabilities due to excessive pore water pressure which develops during a seismic event.  Clayey 
soils, even if saturated, will not liquefy during a major seismic event. 
 
Due to the stiff to hard clays encountered and the depth to groundwater, the probability of 
liquefaction at this site during the design seismic event is projected to be very low. 
 
 
We appreciate the opportunity of providing this service for you.  If you have any questions or 
require additional information, please do not hesitate to contact us. 
 
 
Respectfully submitted, 
 
GSH Geotechnical Consultants, Inc. Reviewed by: 
  
  
 
Bryan N. Roberts, State of Utah No. 276476 William J. Gordon, State of Utah No. 146417 
Professional Engineer Professional Engineer 
 
BNR/WJG:klw 
 
Encl. Figure 1, Vicinity Map 

Figure 2, Site Plan 
Figures 3A through 3E, Log of Borings 
Figure 4, Unified Soil Classification System 

 
Addressee (3) 
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HFS Architects

03-03-08
25.0' (03-03-08)  14.1' (03-13-08)
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Installed 1-1/4" diameter slotted PVC pipe to 31.5'.
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REMARKS

The discussion in the text under the section titled, SUBSURFACE CONDITIONS, 
is necessary for a proper understanding of the nature of the subsurface material.

B-2

Prop Initial Mtn Lands Applied Tech College Bldg
SW Cnr of Ashton Blvd & 2300 W, Lehi, Utah

3-3/4" ID Hollow-Stem Auger
Overall Site Approximately 4570' +/-

0128-020-08
HFS Architects

03-03-08
No groundwater encountered  23.2' (03-13-08)

Ground Surface
SILTY CLAY
with some fine sand; major roots (topsoil) to 2"-3"; brown (CL)
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Installed 1-1/4" diameter slotted PVC pipe to 23.5'.

FIGURE 3B
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REMARKS

The discussion in the text under the section titled, SUBSURFACE CONDITIONS, 
is necessary for a proper understanding of the nature of the subsurface material.

B-3

Prop Initial Mtn Lands Applied Tech College Bldg
SW Cnr of Ashton Blvd & 2300 W, Lehi, Utah

3-3/4" ID Hollow-Stem Auger
Overall Site Approximately 4570' +/-

0128-020-08
HFS Architects

03-03-08
No groundwater encountered  12.2' (03-13-08)

Ground Surface
SILTY CLAY
with some fine sand; major roots (topsoil) to 2"-3"; brown (CL)
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grades oxidation mottling

grades brown and gray with oxidation mottling

FIGURE 3C
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REMARKS

The discussion in the text under the section titled, SUBSURFACE CONDITIONS, 
is necessary for a proper understanding of the nature of the subsurface material.
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Prop Initial Mtn Lands Applied Tech College Bldg
SW Cnr of Ashton Blvd & 2300 W, Lehi, Utah

3-3/4" ID Hollow-Stem Auger
Overall Site Approximately 4570' +/-

0128-020-08
HFS Architects

03-03-08
No groundwater encountered  12.2' (03-13-08)

 9           
medium stiffgrades with some fine sand; dark gray

Stopped drilling at 25.0'.

Stopped sampling at 26.5'.

Installed 1-1/4" diameter slotted PVC pipe to 26.5'.

No groundwater encountered at time of drilling.

FIGURE 3C
(con't)



BOREHOLE

Page: 1 of 1

Project Name:
Location:
Drilling Method:
Elevation:
Remarks:

Project No.:
Client:
Date Drilled:
Water Level:

Gordon Spilker Huber Geotechnical Consultants, Inc.
Salt Lake City, Utah  84123

G
ra

ph
ic

al
 L

og

W
at

er
 L

ev
el DESCRIPTION

D
E

PT
H

 F
T

.

0

5

10

15

20

25

B
L

O
W

S/
FT

SA
M

PL
E

 S
Y

M
B

O
L

M
O

IS
T

U
R

E
 (%

)

%
 P

A
SS

IN
G

 2
00

D
R

Y
 D

E
N

SI
T

Y
(P

C
F)

L
iq

ui
d 

L
im

it 
(%

)

Pl
as

tic
 L

im
it 

(%
)

REMARKS

The discussion in the text under the section titled, SUBSURFACE CONDITIONS, 
is necessary for a proper understanding of the nature of the subsurface material.
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Prop Initial Mtn Lands Applied Tech College Bldg
SW Cnr of Ashton Blvd & 2300 W, Lehi, Utah

3-3/4" ID Hollow-Stem Auger
Overall Site Approximately 4570' +/-

0128-020-08
HFS Architects

03-03-08
No groundwater encountered.

Ground Surface
SILTY CLAY
with some fine sand; major roots (topsoil) to 2"-3"; light brown 
mottling; brown (CL)
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No groundwater encountered at time of drilling.
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REMARKS

The discussion in the text under the section titled, SUBSURFACE CONDITIONS, 
is necessary for a proper understanding of the nature of the subsurface material.

B-5

Prop Initial Mtn Lands Applied Tech College Bldg
SW Cnr of Ashton Blvd & 2300 W, Lehi, Utah

3-3/4" ID Hollow-Stem Auger
Overall Site Approximately 4570' +/-

0128-020-08
HFS Architects

03-03-08
No groundwater encountered.

Ground Surface
SILTY CLAY
with some fine sand; brown (CL)

            

loose to 3"-4"
moist
"stiff"

Stopped drilling at 7.0'.

Stopped sampling at 4.0'.

No groundwater encountered at time of drilling.

FIGURE 3E





SECTION 01100

SUMMARY

PART 1  GENERAL

1.01 PROJECT

A. Project Name:  Northern Utah County Building, Mountainlands Applied Technology College.

B. Owner's Name:  DFCM.

C. Architect's Name:  HFS Architects.

D. The Project consists of the construction of approximately 90,000 square feet on three levels. 

The work consists of earthwork, landscaping and irrigation, fencing, pavement, curbs and gutters, 
cast in place concrete, precast concrete, brick veneer, reinforced concrete masonry units, structural steel, 
steel joists, steel deck, cold formed metal framing, metal fabrications, metal stairs, handrails and railings, 
gratings, expansion joint cover assemblies, rough carpentry, finish carpentry, custom cabinets, countertops, 
board and batt insulation, modified bituminous roofing, sheet metal flashing and trim, EIFS (exterior 
insulation and finish system, metal composite material wall panels, sealant, steel doors and frames, 
aluminum doors and frames, flush wood doors, access doors overhead coiling counter doors, automatic 
entrance doors, sliding glass and aluminum doors, revolving doors, aluminum windows, door hardware, 
glazing and mirrors, non-loadbearing metal framing, gypsum board assemblies, tile, plastic matrix terrazzo, 
suspended acoustical ceilings, adhesive applied acoustic ceiling, resilient flooring, paint, acoustic panels,  
visual display boards,  phenolic toilet compartments, cubicle curtains, flagpoles, lockers, fire extinguishers, 
toilet, bath and laundry accessories, food service equipment, residential equipment, horizontal louver blinds,  
passenger elevators, mechanical and electrical.

1.02 CONTRACT DESCRIPTION

A. Contract Type:  A single prime contract based on a Stipulated Price as described in Document 00500 - 
Agreement.

1.03 WORK BY OWNER

A. DFCM will supply and install the following:
1. Toilet paper dispensers.
2. Soap dispensers.
3. paper towel dispensers.

1.04 OWNER OCCUPANCY

A. DFCM intends to occupy the Project upon Substantial Completion.

1.05 CONTRACTOR USE OF SITE AND PREMISES

A. Provide access to and from site as required by law and by DFCM:
1. Emergency Building Exits During Construction:  Keep all exits required by code open during 

construction period; provide temporary exit signs if exit routes are temporarily altered.
2. Do not obstruct roadways, sidewalks, or other public ways without permit.

1.06 SPECIFICATION SECTIONS APPLICABLE TO ALL CONTRACTS

A. Unless otherwise noted, all provisions of the sections listed below apply to all contracts.  Specific items of 
work listed under individual contract descriptions constitute exceptions.

B. Section 01230 - Alternatives.

HFSArchitects
HFSA #0813.01
DFCM #07039260

Northern Utah County Building
Mountainland Applied Technology College

Utah College of Applied Technology

SUMMARY 01100 1 



C. Section 01565 - Security Measures.

D. Section 01400 - Quality Requirements.

E. Section 01425 - Reference Standards.

F. Section 01500 - Temporary Facilities and Controls.

G. Section 01510 - Temporary Utilities.

H. Section 01525 - Field Offices.

I. Section 01780 - Closeout Submittals.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01230

ALTERNATIVES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Description of alternates.

1.02 ACCEPTANCE OF ALTERNATES

A. Alternates quoted on Bid Forms will be reviewed and accepted or rejected at DFCM's option.  Accepted 
alternates will be identified in the Owner-Contractor Agreement.

B. Coordinate related work and modify surrounding work to integrate the Work of each alternate.

1.03 SCHEDULE OF ALTERNATES

A. Alternate No. 1 - Finsish of the third floor:

B. Alternate No. 2 - CDL Driving Range:

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01300

ADMINISTRATIVE REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Preconstruction meeting.

B. Site mobilization meeting.

C. Progress meetings.

D. Construction progress schedule.

E. Submittals for review, information, and project closeout.

F. Number of copies of submittals.

G. Submittal procedures.

1.02 RELATED REQUIREMENTS

A. Section 01780 - Closeout Submittals:  Project record documents.

B. Section 01810 - Commissioning:  Additional procedures for submittals relating to commissioning.
1. Where submittals are indicated for review by both HFS Architects and the Commissioning Authority, 

submit one extra and route to HFS Architects first, for forwarding to the Commissioning Authority.
2. Where submittals are not indicated to be reviewed by HFS Architects, submit directly to the 

Commissioning Authority; otherwise, the procedures specified in this section apply to commissioning 
submittals.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 PRECONSTRUCTION MEETING

A. HFS Architects will schedule a meeting after Notice of Award.

B. Attendance Required:
1. DFCM.
2. HFS Architects.
3. Contractor.

C. Agenda:
1. Execution of DFCM-Contractor Agreement.
2. Submission of executed bonds and insurance certificates.
3. Distribution of Contract Documents.
4. Submission of list of Subcontractors, list of Products, schedule of values, and progress schedule.
5. Designation of personnel representing the parties to Contract, and HFS Architects.
6. Procedures and processing of field decisions, submittals, substitutions, applications for payments, 

proposal request, Change Orders, and Contract closeout procedures.
7. Scheduling.
8. Scheduling activities of a Geotechnical Engineer.

D. Record minutes and distribute copies within two days after meeting to participants, with two copies to HFS 
Architects, DFCM, participants, and those affected by decisions made.

HFSArchitects
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3.02 SITE MOBILIZATION MEETING

A. HFS Architects will schedule a meeting at the Project site prior to Contractor occupancy.

B. Attendance Required:
1. Contractor.
2. DFCM.
3. HFS Architects.
4. Special Consultants.
5. Contractor's Superintendent.
6. Major Subcontractors.

C. Agenda:
1. Use of premises by DFCM and Contractor.
2. DFCM's requirements and partial occupancy prior to completion.
3. Survey and building layout.
4. Security and housekeeping procedures.
5. Schedules.
6. Application for payment procedures.
7. Procedures for testing.
8. Procedures for maintaining record documents.
9. Requirements for start-up of equipment.
10. Inspection and acceptance of equipment put into service during construction period.

3.03 PROGRESS MEETINGS

A. Schedule and administer meetings throughout progress of the Work at maximum weekly intervals.

B. HFS Architects will make arrangements for meetings, prepare agenda with copies for participants, preside at 
meetings.

C. Attendance Required:  Job superintendent, major Subcontractors and suppliers, DFCM, HFS Architects, as 
appropriate to agenda topics for each meeting.

D. Agenda:
1. Review minutes of previous meetings.
2. Review of Work progress.
3. Field observations, problems, and decisions.
4. Identification of problems that impede, or will impede, planned progress.
5. Review of submittals schedule and status of submittals.
6. Maintenance of progress schedule.
7. Corrective measures to regain projected schedules.
8. Planned progress during succeeding work period.
9. Maintenance of quality and work standards.
10. Effect of proposed changes on progress schedule and coordination.
11. Other business relating to Work.

E. Record minutes and distribute copies within two days after meeting to participants, with copies to HFS 
Architects, DFCM, participants, and those affected by decisions made.

3.04 CONSTRUCTION PROGRESS SCHEDULE

A. Within 10 days after date of the Agreement, submit preliminary schedule defining planned operations for the 
first 60 days of Work, with a general outline for remainder of Work.

B. If preliminary schedule requires revision after review, submit revised schedule within 10 days.
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C. Within 20 days after review of preliminary schedule, submit draft of proposed complete schedule for review.
1. Include written certification that major contractors have reviewed and accepted proposed schedule.

D. Within 10 days after joint review, submit complete schedule.

E. Submit updated schedule with each Application for Payment.

3.05 SUBMITTALS FOR REVIEW

A. When the following are specified in individual sections, submit them for review:
1. Product data.
2. Shop drawings.
3. Samples for selection.
4. Samples for verification.

B. Submit to HFS Architects for review for the limited purpose of checking for conformance with information 
given and the design concept expressed in the contract documents.

C. Samples will be reviewed only for aesthetic, color, or finish selection.

D. After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES article below and 
for record documents purposes described in Section 01780 - CLOSEOUT SUBMITTALS.

3.06 SUBMITTALS FOR INFORMATION

A. When the following are specified in individual sections, submit them for information:
1. Design data.
2. Certificates.
3. Test reports.
4. Inspection reports.
5. Manufacturer's instructions.
6. Manufacturer's field reports.
7. Other types indicated.

B. Submit for HFS Architects's knowledge as contract administrator or for DFCM.  No action will be taken.

3.07 SUBMITTALS FOR PROJECT CLOSEOUT

A. When the following are specified in individual sections, submit them at project closeout:
1. Project record documents.
2. Operation and maintenance data.
3. Warranties.
4. Bonds.
5. Other types as indicated.

B. Submit for DFCM's benefit during and after project completion.

3.08 NUMBER OF COPIES OF SUBMITTALS

A. Documents for Review:
1. Small Size Sheets, Not Larger Than 8-1/2 x 11 inches:  Submit the number of copies that Contractor 

requires, plus three copies that will be retained by HFS Architects.
2. Larger Sheets, Not Larger Than 36 x 48 inches: Submit the number of opaque reproductions that 

Contractor requires, plus three copies that will be retained by HFS Architects.

B. Documents for Information:  Submit two copies.

C. Documents for Project Closeout:  Make one reproduction of submittal originally reviewed.  Submit one extra 
of submittals for information.

HFSArchitects
HFSA #0813.01
DFCM #07039260

Northern Utah County Building
Mountainland Applied Technology College

Utah College of Applied Technology

ADMINISTRATIVE REQUIREMENTS 01300 3 



D. Samples:  Submit the number specified in individual specification sections; one of which will be retained by 
HFS Architects.
1. After review, produce duplicates.
2. Retained samples will not be returned to Contractor unless specifically so stated.

3.09 SUBMITTAL PROCEDURES

A. Transmit each submittal with AIA Form G810.

B. Sequentially number the transmittal form.  Revise submittals with original number and a sequential 
alphabetic suffix.

C. Identify Project, Contractor, Subcontractor or supplier; pertinent drawing and detail number, and specification 
section number, as appropriate on each copy.

D. Apply Contractor's stamp, signed or initialed certifying that review, approval, verification of Products required, 
field dimensions, adjacent construction Work, and coordination of information is in accordance with the 
requirements of the Work and Contract Documents.

E. Deliver submittals to HFS Architects at 1484 S. State St., SLC, UT 84115.

F. Schedule submittals to expedite the Project, and coordinate submission of related items.

G. For each submittal for review, allow 15 days excluding delivery time to and from the Contractor.

H. Identify variations from Contract Documents and Product or system limitations that may be detrimental to 
successful performance of the completed Work.

I. Provide space for Contractor and HFS Architects review stamps.

J. When revised for resubmission, identify all changes made since previous submission.

K. Distribute copies of reviewed submittals as appropriate.  Instruct parties to promptly report any inability to 
comply with requirements.

L. Submittals not requested will not be recognized or processed.

END OF SECTION
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SECTION 01400

QUALITY REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. References and standards.

B. Quality assurance submittals.

C. Mock-ups.

D. Control of installation.

E. Tolerances.

F. Testing and inspection services.

G. Manufacturers' field services.

1.02 RELATED REQUIREMENTS

A. Document 00300 - Information Available to Bidders:  Soil investigation data.

B. Section 01422 - Definitions.

1.03 SUBMITTALS

A. Certificates:  When specified in individual specification sections, submit certification by the manufacturer and 
Contractor or installation/application subcontractor to HFS Architects, in quantities specified for Product Data.
1. Indicate material or product conforms to or exceeds specified requirements.  Submit supporting 

reference data, affidavits, and certifications as appropriate.
2. Certificates may be recent or previous test results on material or product, but must be acceptable to 

HFS Architects.

B. Manufacturer's Instructions:  When specified in individual specification sections, submit printed instructions 
for delivery, storage, assembly, installation, start-up, adjusting, and finishing, for the DFCM's information.  
Indicate special procedures, perimeter conditions requiring special attention, and special environmental 
criteria required for application or installation.

C. Manufacturer's Field Reports:  Submit reports for HFS Architects's benefit as contract administrator or for 
DFCM.
1. Submit report in duplicate within 7 days of observation to HFS Architects for information.
2. Submit for information for the limited purpose of assessing conformance with information given and the 

design concept expressed in the contract documents.

1.04 REFERENCES AND STANDARDS

A. For products and workmanship specified by reference to a document or documents not included in the 
Project Manual, also referred to as reference standards, comply with requirements of the standard, except 
when more rigid requirements are specified or are required by applicable codes.

B. Conform to reference standard of date of issue current on date of Contract Documents, except where a 
specific date is established by applicable code.

C. Obtain copies of standards where required by product specification sections.
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D. Maintain copy at project site during submittals, planning, and progress of the specific work, until Substantial 
Completion.

E. Should specified reference standards conflict with Contract Documents, request clarification from HFS 
Architects before proceeding.

F. Neither the contractual relationships, duties, or responsibilities of the parties in Contract nor those of HFS 
Architects shall be altered from the Contract Documents by mention or inference otherwise in any reference 
document.

1.05 TESTING AND INSPECTION AGENCIES

A. DFCM will employ and pay for services of an independent testing agency to perform specified testing.

B. Employment of agency in no way relieves Contractor of obligation to perform Work in accordance with 
requirements of Contract Documents.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 CONTROL OF INSTALLATION

A. Monitor quality control over suppliers, manufacturers, products, services, site conditions, and workmanship, 
to produce Work of specified quality.

B. Comply with manufacturers' instructions, including each step in sequence.

C. Should manufacturers' instructions conflict with Contract Documents, request clarification from HFS 
Architects before proceeding.

D. Comply with specified standards as minimum quality for the Work except where more stringent tolerances, 
codes, or specified requirements indicate higher standards or more precise workmanship.

E. Have Work performed by persons qualified to produce required and specified quality.

F. Verify that field measurements are as indicated on shop drawings or as instructed by the manufacturer.

G. Secure products in place with positive anchorage devices designed and sized to withstand stresses, 
vibration, physical distortion, and disfigurement.

3.02 MOCK-UPS

A. Tests will be performed under provisions identified in this section and identified in the respective product 
specification sections.

B. Assemble and erect specified items with specified attachment and anchorage devices, flashings, seals, and 
finishes.

C. Accepted mock-ups shall be a comparison standard for the remaining Work.

D. Where mock-up has been accepted by HFS Architects and is specified in product specification sections to 
be removed, remove mock-up and clear area when directed to do so.

3.03 TOLERANCES

A. Monitor fabrication and installation tolerance control of products to produce acceptable Work.  Do not permit 
tolerances to accumulate.

HFSArchitects
HFSA #0813.01
DFCM #07039260

Northern Utah County Building
Mountainland Applied Technology College

Utah College of Applied Technology

QUALITY REQUIREMENTS 01400 2 



B. Comply with manufacturers' tolerances.  Should manufacturers' tolerances conflict with Contract Documents, 
request clarification from HFS Architects before proceeding.

C. Adjust products to appropriate dimensions; position before securing products in place.

3.04 TESTING AND INSPECTION

A. See individual specification sections for testing required.

B. Testing Agency Duties:
1. Provide qualified personnel at site.  Cooperate with HFS Architects and Contractor in performance of 

services.
2. Perform specified sampling and testing of products in accordance with specified standards.
3. Ascertain compliance of materials and mixes with requirements of Contract Documents.
4. Promptly notify HFS Architects and Contractor of observed irregularities or non-conformance of Work or 

products.
5. Perform additional tests and inspections required by HFS Architects.
6. Submit reports of all tests/inspections specified.

C. Limits on Testing/Inspection Agency Authority:
1. Agency may not release, revoke, alter, or enlarge on requirements of Contract Documents.
2. Agency may not approve or accept any portion of the Work.
3. Agency may not assume any duties of Contractor.
4. Agency has no authority to stop the Work.

D. Contractor Responsibilities:
1. Deliver to agency at designated location, adequate samples of materials proposed to be used that 

require testing, along with proposed mix designs.
2. Cooperate with laboratory personnel, and provide access to the Work and to manufacturers' facilities.
3. Provide incidental labor and facilities:

a. To provide access to Work to be tested/inspected.
b. To obtain and handle samples at the site or at source of Products to be tested/inspected.
c. To facilitate tests/inspections.
d. To provide storage and curing of test samples.

4. Notify HFS Architects and laboratory 24 hours prior to expected time for operations requiring 
testing/inspection services.

5. Employ services of an independent qualified testing laboratory and pay for additional samples, tests, 
and inspections required by Contractor beyond specified requirements.

6. Arrange with DFCM's agency and pay for additional samples, tests, and inspections required by 
Contractor beyond specified requirements.

E. Re-testing required because of non-conformance to specified requirements shall be performed by the same 
agency on instructions by HFS Architects.

F. Re-testing required because of non-conformance to specified requirements shall be paid for by Contractor.

3.05 MANUFACTURERS' FIELD SERVICES

A. When specified in individual specification sections, require material or product suppliers or manufacturers to 
provide qualified staff personnel to observe site conditions, conditions of surfaces and installation, quality of 
workmanship, start-up of equipment, test, adjust and balance of equipment and  as applicable, and to initiate 
instructions when necessary.
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B. Report observations and site decisions or instructions given to applicators or installers that are supplemental 
or contrary to manufacturers' written instructions.

3.06 DEFECT ASSESSMENT

A. Replace Work or portions of the Work not conforming to specified requirements.

B. If, in the opinion of HFS Architects, it is not practical to remove and replace the Work, HFS Architects will 
direct an appropriate remedy or adjust payment.

END OF SECTION
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SECTION 01422

DEFINITIONS

PART 1  GENERAL

1.01 SUMMARY

A. This section supplements the definitions contained in the General Conditions.

B. Other definitions are included in individual specification sections.

1.02 DEFINITIONS

A. Furnish:  To supply, deliver, unload, and inspect for damage.

B. Install:  To unpack, assemble, erect, apply, place, finish, cure, protect, clean, start up, and make ready for 
use.

C. Product:  Material, machinery, components, equipment, fixtures, and systems forming the work result. Not 
materials or equipment used for preparation, fabrication, conveying, or erection and not incorporated into the 
work result.  Products may be new, never before used, or re-used materials or equipment.

D. Project Manual:  The book-sized volume that includes the procurement requirements (if any), the contracting 
requirements, and the specifications.

E. Provide:  To furnish and install.

F. Supply:  Same as Furnish.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01500

TEMPORARY FACILITIES AND CONTROLS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Temporary utilities.

B. Temporary telecommunications services.

C. Temporary sanitary facilities.

D. Temporary Controls:  Barriers, enclosures, and fencing.

E. Security requirements.

F. Vehicular access and parking.

G. Waste removal facilities and services.

1.02 RELATED REQUIREMENTS

A. Section 01525 - Field Offices.

B. Section 01585 - Project Signs.

1.03 TEMPORARY UTILITIES

A. Provide and pay for all electrical power, lighting, water, heating and cooling, and ventilation required for 
construction purposes.

B. New permanent facilities may be used.

C. Use trigger-operated nozzles for water hoses, to avoid waste of water.

1.04 TELECOMMUNICATIONS SERVICES

A. Provide, maintain, and pay for telecommunications services to field office at time of project mobilization.

B. Telecommunications services shall include:
1. Windows-based personal computer dedicated to project telecommunications, with necessary software 

and laser printer.
2. Telephone Land Lines:  One line, minimum; one handset per line.
3. Internet Connections:  Minimum of one; DSL modem or faster.
4. Email:  Account/address reserved for project use.
5. Facsimile Service:  Minimum of one dedicated fax machine/printer, with dedicated phone line.

1.05 TEMPORARY SANITARY FACILITIES

A. Provide and maintain required facilities and enclosures.  Provide at time of project mobilization.

B. Maintain daily in clean and sanitary condition.

1.06 BARRIERS

A. Provide barriers to prevent unauthorized entry to construction areas, to prevent access to areas that could 
be hazardous to workers or the public and to protect existing facilities and adjacent properties from damage 
from construction operations.

B. Protect non-owned vehicular traffic, stored materials, site, and structures from damage.
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1.07 FENCING

A. Construction:  Commercial grade chain link fence.

B. Provide 6 foot high fence around construction site; equip with vehicular and pedestrian gates with locks.

1.08 SECURITY - See Section 01565

A. Provide security and facilities to protect Work, and DFCM's operations from unauthorized entry, vandalism, 
or theft.

1.09 VEHICULAR ACCESS AND PARKING

A. Coordinate access and haul routes with governing authorities and DFCM.

B. Provide and maintain access to fire hydrants, free of obstructions.

C. Provide means of removing mud from vehicle wheels before entering streets.

D. Provide temporary parking areas to accommodate construction personnel.

1.10 WASTE REMOVAL

A. Provide waste removal facilities and services as required to maintain the site in clean and orderly condition.

B. Provide containers with lids.  Remove trash from site periodically.

C. Open free-fall chutes are not permitted.  Terminate closed chutes into appropriate containers with lids.

1.11 PROJECT SIGNS - See Section 01585

1.12 FIELD OFFICES - See Section 01525

1.13 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS

A. Remove temporary utilities, equipment, facilities, materials, prior to Substantial Completion inspection.

B. Remove underground installations to a minimum depth of 2 feet.  Grade site as indicated.

C. Clean and repair damage caused by installation or use of temporary work.

D. Restore new permanent facilities used during construction to specified condition.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION

HFSArchitects
HFSA #0813.01
DFCM #07039260

Northern Utah County Building
Mountainland Applied Technology College

Utah College of Applied Technology

TEMPORARY FACILITIES AND CONTROLS 01500 2 



SECTION 01525

FIELD OFFICES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Temporary field offices for use of Contractor.

B. Maintenance and removal.

1.02 RELATED REQUIREMENTS

A. Section 01100 - Summary:  use of premises and responsibility for providing field offices.

B. Section 01500 - Temporary Facilities and Controls:
1. Temporary telecommunications services for administrative purposes.
2. Temporary sanitary facilities required by law.

PART 2  PRODUCTS

2.01 MATERIALS, EQUIPMENT, FURNISHINGS

2.02 CONSTRUCTION

A. Portable or mobile buildings, or buildings constructed with floors raised above ground, securely fixed to 
foundations, with steps and landings at entrance doors.

B. Construction:  Structurally sound, secure, weather tight enclosures for office.  Maintain during progress of 
Work; remove when no longer needed.

C. Temperature Transmission Resistance of Floors, Walls, and Ceilings:  Compatible with occupancy 
requirements.

D. Exterior Materials:  Weather resistant, finished in one color.

E. Interior Materials in Offices:  Sheet type materials for walls and ceilings, prefinished or painted; resilient 
floors and bases.

F. Lighting for Offices:  50 fc at desk top height, exterior lighting at entrance doors.

G. Fire Extinguishers:  Appropriate type fire extinguisher at each office.

2.03 ENVIRONMENTAL CONTROL

A. Heating, Cooling, and Ventilating:  Automatic equipment to maintain comfort conditions.

2.04 Contractor OFFICE AND FACILITIES

A. Size:  For Contractor's needs and to provide space for project meetings.

B. Telephone:  As specified in Section 01500.

C. Furnishings in Meeting Area:  Conference table and chairs to seat at least eight persons; racks and files for 
Contract Documents, submittals, and project record documents.

D. Other Furnishings:  Contractor's option.

E. Equipment:  Six adjustable band protective helmets for visitors, one 10 inch high and low recording outdoor 
weather thermometer.
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PART 3  EXECUTION

3.01 INSTALLATION

A. Install office spaces ready for occupancy 15 days after date fixed in Notice to Proceed.

3.02 MAINTENANCE AND CLEANING

A. Weekly janitorial services for offices; periodic cleaning and maintenance for offices.

B. Maintain approach walks free of mud, water, and snow.

3.03 REMOVAL

A. At completion of Work remove buildings, foundations, utility services, and debris.  Restore areas.

END OF SECTION
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SECTION 01585

PROJECT SIGNS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Project identification sign.

B. Project informational signs.

1.02 QUALITY ASSURANCE

A. Design sign and structure to withstand 50 miles/hr wind velocity.

B. Sign Painter:  Experienced as a professional sign painter for minimum three years.

C. Finishes, Painting:  Adequate to withstand weathering, fading, and chipping for duration of construction.

1.03 SUBMITTALS

A. See Section 01300 - Administrative Requirements for submittal procedures.

B. Shop Drawing:  Show content, layout, lettering, color, foundation, structure, sizes and grades of members.

PART 2  PRODUCTS

2.01 SIGN MATERIALS

A. Structure and Framing:  New, wood, structurally adequate.

B. Sign Surfaces:  Exterior grade plywood with medium density overlay, minimum 3/4 inch thick, standard large 
sizes to minimize joints.

C. Rough Hardware:  Galvanized.

D. Paint and Primers:  Exterior quality, two coats; sign background of color as selected.

E. Lettering:  Pre-cut vinyl self-adhesive products, white.

2.02 PROJECT IDENTIFICATION SIGN

A. One painted sign, 48 sq ft area, bottom 6 feet above ground.

B. Content:
1. Project number, title, logo and name of DFCM as indicated on Contract Documents.
2. Names and titles of HFS Architects and Consultants.
3. Name of Prime Contractor and major Subcontractors.

C. Graphic Design, Colors, Style of Lettering:  Designated by HFS Architects.

2.03 PROJECT INFORMATIONAL SIGNS

A. Painted informational signs of same colors and lettering as Project Identification sign, or standard products; 
size lettering to provide legibility at 100 foot distance.

B. Provide at each field office, storage shed, and directional signs to direct traffic into and within site.  Relocate 
as Work progress requires.

PART 3  EXECUTION

3.01 INSTALLATION
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A. Install project identification sign within 30 days after date fixed by Notice to Proceed.

B. Erect at designated location.

C. Erect supports and framing on secure foundation, rigidly braced and framed to resist wind loadings.

D. Install sign surface plumb and level, with butt joints.  Anchor securely.

E. Paint exposed surfaces of sign, supports, and framing.

3.02 MAINTENANCE

A. Maintain signs and supports clean, repair deterioration and damage.

3.03 REMOVAL

A. Remove signs, framing, supports, and foundations at completion of Project and restore the area.

END OF SECTION
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SECTION 01600

PRODUCT REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. General product requirements.

B. Transportation, handling, storage and protection.

C. Product option requirements.

D. Substitution limitations and procedures.

E. Maintenance materials, including extra materials, spare parts, tools, and software.

1.02 SUBMITTALS

A. Product Data Submittals:  Submit manufacturer's standard published data.  Mark each copy to identify 
applicable products, models, options, and other data.  Supplement manufacturers' standard data to provide 
information specific to this Project.

B. Shop Drawing Submittals:  Prepared specifically for this Project; indicate utility and electrical characteristics, 
utility connection requirements, and location of utility outlets for service for functional equipment and 
appliances.

C. Sample Submittals:  Illustrate functional and aesthetic characteristics of the product, with integral parts and 
attachment devices. Coordinate sample submittals for interfacing work.
1. For selection from standard finishes, submit samples of the full range of the manufacturer's standard 

colors, textures, and patterns.

PART 2  PRODUCTS

2.01 NEW PRODUCTS

A. Provide new products unless specifically required or permitted by the Contract Documents.

2.02 PRODUCT OPTIONS

A. Products Specified by Reference Standards or by Description Only:  Use any product meeting those 
standards or description.

B. Products Specified by Naming One or More Manufacturers:  Use a product of one of the manufacturers 
named and meeting specifications, no options or substitutions allowed.

C. Products Specified by Naming One or More Manufacturers with a Provision for Substitutions:  Submit a 
request for substitution for any manufacturer not named.

2.03 MAINTENANCE MATERIALS

A. Furnish extra materials, spare parts, tools, and software of types and in quantities specified in individual 
specification sections.

B. Deliver to Project site; obtain receipt prior to final payment.
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PART 3  EXECUTION

3.01 SUBSTITUTION PROCEDURES

A. Instructions to Bidders specify time restrictions for submitting requests for substitutions during the bidding 
period.  Comply with requirements specified in this section.

B. Document each request with complete data substantiating compliance of proposed substitution with Contract 
Documents.

C. A request for substitution constitutes a representation that the submitter:
1. Has investigated proposed product and determined that it meets or exceeds the quality level of the 

specified product.
2. Will provide the same warranty for the substitution as for the specified product.
3. Will coordinate installation and make changes to other Work that may be required for the Work to be 

complete with no additional cost to DFCM.
4. Waives claims for additional costs or time extension that may subsequently become apparent.
5. Will reimburse DFCM and HFS Architects for review or redesign services associated with re-approval 

by authorities.

D. Substitutions will not be considered when they are indicated or implied on shop drawing or product data 
submittals, without separate written request, or when acceptance will require revision to the Contract 
Documents.

E. Substitution Submittal Procedure:
1. Submit three copies of request for substitution for consideration.  Limit each request to one proposed 

substitution.
2. Submit shop drawings, product data, and certified test results attesting to the proposed product 

equivalence.  Burden of proof is on proposer.
3. HFS Architects will notify Contractor in writing of decision to accept or reject request.

3.02 TRANSPORTATION AND HANDLING

A. Coordinate schedule of product delivery to designated prepared areas in order to minimize site storage time 
and potential damage to stored materials.

B. Transport and handle products in accordance with manufacturer's instructions.

C. Transport materials in covered trucks to prevent contamination of product and littering of surrounding areas.

D. Promptly inspect shipments to ensure that products comply with requirements, quantities are correct, and 
products are undamaged.

E. Provide equipment and personnel to handle products by methods to prevent soiling, disfigurement, or 
damage.

F. Arrange for the return of packing materials, such as wood pallets, where economically feasible.

3.03 STORAGE AND PROTECTION

A. Designate receiving/storage areas for incoming products so that they are delivered according to installation 
schedule and placed convenient to work area in order to minimize waste due to excessive materials handling 
and misapplication.

B. Store and protect products in accordance with manufacturers' instructions.

C. Store with seals and labels intact and legible.
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D. Store sensitive products in weather tight, climate controlled, enclosures in an environment favorable to 
product.

E. For exterior storage of fabricated products, place on sloped supports above ground.

F. Provide bonded off-site storage and protection when site does not permit on-site storage or protection.

G. Cover products subject to deterioration with impervious sheet covering.  Provide ventilation to prevent 
condensation and degradation of products.

H. Store loose granular materials on solid flat surfaces in a well-drained area.  Prevent mixing with foreign 
matter.

I. Prevent contact with material that may cause corrosion, discoloration, or staining.

J. Provide equipment and personnel to store products by methods to prevent soiling, disfigurement, or damage.

K. Arrange storage of products to permit access for inspection. Periodically inspect to verify products are 
undamaged and are maintained in acceptable condition.

END OF SECTION
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SECTION 01780

CLOSEOUT SUBMITTALS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Project Record Documents.

B. Operation and Maintenance Data.

C. Warranties and bonds.

1.02 RELATED REQUIREMENTS

A. Section 01300 - Administrative Requirements:  Submittals procedures, shop drawings, product data, and 
samples.

B. Individual Product Sections:  Specific requirements for operation and maintenance data.

C. Individual Product Sections:  Warranties required for specific products or Work.

1.03 SUBMITTALS

A. Project Record Documents:  Submit documents to HFS Architects with claim for final Application for 
Payment.

B. Operation and Maintenance Data:
1. Submit two copies of preliminary draft or proposed formats and outlines of contents before start of 

Work.  HFS Architects will review draft and return one copy with comments.
2. For equipment, or component parts of equipment put into service during construction and operated by 

DFCM, submit completed documents within ten days after acceptance.
3. Submit one copy of completed documents 15 days prior to final inspection.  This copy will be reviewed 

and returned after final inspection, with HFS Architects comments.  Revise content of all document sets 
as required prior to final submission.

4. Submit two sets of revised final documents in final form within 10 days after final inspection.

C. Warranties and Bonds:
1. For equipment or component parts of equipment put into service during construction with DFCM's 

permission, submit documents within 10 days after acceptance.
2. Make other submittals within 10 days after Date of Substantial Completion, prior to final Application for 

Payment.
3. For items of Work for which acceptance is delayed beyond Date of Substantial Completion, submit 

within 10 days after acceptance, listing the date of acceptance as the beginning of the warranty period.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 PROJECT RECORD DOCUMENTS

A. Maintain on site one set of the following record documents; record actual revisions to the Work:
1. Drawings.
2. Specifications.
3. Addenda.
4. Change Orders and other modifications to the Contract.
5. Reviewed shop drawings, product data, and samples.
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B. Ensure entries are complete and accurate, enabling future reference by DFCM.

C. Store record documents separate from documents used for construction.

D. Record information concurrent with construction progress.

E. Specifications:  Legibly mark and record at each product section description of actual products installed, 
including the following:
1. Changes made by Addenda and modifications.

F. Record Drawings and Shop Drawings:  Legibly mark each item to record actual construction including:
1. Field changes of dimension and detail.
2. Details not on original Contract drawings.

3.02 OPERATION AND MAINTENANCE DATA

A. For Each Product or System:  List names, addresses and telephone numbers of Subcontractors and 
suppliers, including local source of supplies and replacement parts.

B. Product Data:  Mark each sheet to clearly identify specific products and component parts, and data 
applicable to installation.  Delete inapplicable information.

C. Drawings:  Supplement product data to illustrate relations of component parts of equipment and systems, to 
show control and flow diagrams.  Do not use Project Record Documents as maintenance drawings.

D. Typed Text:  As required to supplement product data.  Provide logical sequence of instructions for each 
procedure, incorporating manufacturer's instructions.

3.03 OPERATION AND MAINTENANCE DATA FOR MATERIALS AND FINISHES

A. For Each Product, Applied Material, and Finish:

B. Instructions for Care and Maintenance:  Manufacturer's recommendations for cleaning agents and methods, 
precautions against detrimental cleaning agents and methods, and recommended schedule for cleaning and 
maintenance.

3.04 OPERATION AND MAINTENANCE DATA FOR EQUIPMENT AND SYSTEMS

A. For Each Item of Equipment and Each System:
1. Description of unit or system, and component parts.
2. Identify function, normal operating characteristics, and limiting conditions.
3. Include performance curves, with engineering data and tests.
4. Complete nomenclature and model number of replaceable parts.

B. Operating Procedures:  Include start-up, break-in, and routine normal operating instructions and sequences.  
Include regulation, control, stopping, shut-down, and emergency instructions.  Include summer, winter, and 
any special operating instructions.

C. Maintenance Requirements:  Include routine procedures and guide for preventative maintenance and trouble 
shooting; disassembly, repair, and reassembly instructions; and alignment, adjusting, balancing, and 
checking instructions.

D. Provide servicing and lubrication schedule, and list of lubricants required.

E. Include manufacturer's printed operation and maintenance instructions.

F. Include sequence of operation by controls manufacturer.

G. Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams required for 
maintenance.
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H. Additional Requirements:  As specified in individual product specification sections.

3.05 OPERATION AND MAINTENANCE MANUALS

A. Prepare instructions and data by personnel experienced in maintenance and operation of described products.

B. Prepare data in the form of an instructional manual.

C. Binders:  Commercial quality, 8-1/2 by 11 inch three D side ring binders with durable plastic covers; 2 inch 
maximum ring size.  When multiple binders are used, correlate data into related consistent groupings.

D. Cover:  Identify each binder with typed or printed title OPERATION AND MAINTENANCE INSTRUCTIONS; 
identify title of Project; identify subject matter of contents.

E. Provide tabbed dividers for each separate product and system, with typed description of product and major 
component parts of equipment.

F. Text:  Manufacturer's printed data, or typewritten data on 24 pound paper.

G. Drawings:  Provide with reinforced punched binder tab.  Bind in with text; fold larger drawings to size of text 
pages.

H. Arrange content by systems under section numbers and sequence of Table of Contents of this Project 
Manual.

I. Contents:  Prepare a Table of Contents for each volume, with each product or system description identified, 
in three parts as follows:
1. Part 1:  Directory, listing names, addresses, and telephone numbers of HFS Architects, Contractor, 

Subcontractors, and major equipment suppliers.
2. Part 2:  Operation and maintenance instructions, arranged by system and subdivided by specification 

section.  For each category, identify names, addresses, and telephone numbers of Subcontractors and 
suppliers.  Identify the following:
a. Significant design criteria.
b. List of equipment.
c. Parts list for each component.
d. Operating instructions.
e. Maintenance instructions for equipment and systems.
f. Maintenance instructions for special finishes, including recommended cleaning methods and 

materials, and special precautions identifying detrimental agents.
3. Part 3:  Project documents and certificates, including the following:

a. Shop drawings and product data.
b. Air and water balance reports.
c. Certificates.
d. Photocopies of warranties and bonds.

J. Provide a listing in Table of Contents for design data, with tabbed dividers and space for insertion of data.

K. Table of Contents:  Provide title of Project; names, addresses, and telephone numbers of HFS Architects, 
Consultants, and Contractor with name of responsible parties; schedule of products and systems, indexed to 
content of the volume.

3.06 WARRANTIES AND BONDS

A. Obtain warranties and bonds, executed in duplicate by responsible Subcontractors, suppliers, and 
manufacturers, within 10 days after completion of the applicable item of work.  Except for items put into use 
with DFCM's permission, leave date of beginning of time of warranty until the Date of Substantial completion 
is determined.

HFSArchitects
HFSA #0813.01
DFCM #07039260

Northern Utah County Building
Mountainland Applied Technology College

Utah College of Applied Technology

CLOSEOUT SUBMITTALS 01780 3 



B. Verify that documents are in proper form, contain full information, and are notarized.

C. Co-execute submittals when required.

D. Retain warranties and bonds until time specified for submittal.

E. Include originals of each in operation and maintenance manuals, indexed separately on Table of Contents.

END OF SECTION
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SECTION 01816

MECHANICAL COMMISSIONING

PART 1-GENERAL

1.01 DESCRIPTION

A. A.  The purpose of the commissioning process is to provide the Owner/operator of the facility with a high 
level of assurance that the mechanical and associated electrical Systems have been installed in the 
prescribed manner, and operate within the performance guidelines set in the design intent. The 
Commissioning Authority shall provide the Owner with an unbiased, objective view of the systems 
installation, operation, and performance. This process is not to take away or reduce the responsibility of the 
design professionals or installing contractors to provide a finished product. Commissioning is intended to 
enhance the quality of system start-up and aid in the orderly transfer of systems to beneficial use by the 
owner. The Commissioning Authority will be a member of the construction team, cooperating and 
coordinating all commissioning activities with the design professionals, construction manager, contractors, 
subcontractors, manufacturers and equipment suppliers.

1.02 SCOPE

A. A.  The HVAC systems commissioning shall include a demonstration by the Contractor of each equipment 
control sequence. The commissioning process shall demonstrate that each control sequence (including 
alarms and lead/lag equipment operations) and the associated test and balance data all correspond with the 
contract documents and with the final test and balance report. The finalized temperature control software 
with graphic displays shall be installed and operational (at all required locations) and the final test and 
balance report shall be provided for review and acceptance by the Owner and the Engineer a minimum of 10 
days prior to requesting date(s) for the HVAC systems commissioning. Additionally, the temperature control 
contractor and the test and balance contractor (along with any other necessary parties) shall complete a 
'dry-run commissioning' and shall certify in writing that all equipment is operating in accordance with the 
finalized written control sequences prior to requesting date(s) for the actual official on-site HVAC systems 
commissioning session(s).

B. The HVAC systems commissioning shall demonstrate that the quantities read and displayed by the control 
system are in agreement with actual' tested quantities (e.g.. variable air volume box cfm readings. minimum 
outside air cfm readings. air temperatures. water temperatures. duct static pressures, building static 
pressures, etc.). The HVAC systems commissioning shall also demonstrate that all quantities listed in the 
final test and balance report (cfm readings. gpm readings. temperature differences, pressure drops. etc.) 
are/were correctly reported.

C. The Contractor shall schedule a pre-commissioning pre-balancing meeting with the Owner's representatives 
at least two weeks prior to beginning the testing and balancing. This meeting will be utilized to review and 
discuss the finalized control sequences and to verify specific testing and balancing requirements. The final 
approved temperature control sequences will be distributed and reviewed during this meeting. The final 
control sequences will include additional detail and/or modifications to the original sequences contained in 
the contract documents (since such details are commonly omitted from the Mechanical Engineer's original 
written control sequences and are developed after the equipment submittals and the temperature control 
system submittals are received). The work associated with those additions and: or modifications shall be 
provided by the temperature control contractor and the test and balance contractor at no additional cost to 
the Owner.

D. The Contractor shall furnish a set of two-way radios which will be utilized to expedite the commissioning 
process (typically a minimum of 3 fully charged radios will be necessary and required for the duration of the 
commissioning process).
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E. The demonstration of each control sequence shall be performed under conditions which simulate as close to 
an actual condition as possible. The Contractor shall provide all necessary materials and temporary system 
modifications as required to 'false-load' the system(s) as required to demonstrate the desired sequences 
(including appropriate gas required to simulate a refrigerant leak in the chiller room when applicable). The 
temperature control system software shall be capable of temporarily overriding analog inputs in order to 
facilitate demonstration of the temperature control sequences. In cases where the project does not include an 
on-site computer in the building being commissioned the temperature control contractor shall provide a 
laptop computer equipped with the complete graphic interface software package (the software on the laptop 
computer shall be identical with the software provided to the Owner).

F. HVAC systems commissioning shall be conducted with representatives from the following entities (the 
required participants shall be confirmed with the commissioning agent prior to scheduling the commissioning).
1. General Contractor (with a complete set of plans and specifications).

a. Mechanical Contractor (with a complete set of mechanical equipment operating 
and                                                                                maintenance manuals).

b. Temperature Control Contractor (with a laptop computer loaded with the finalized programming and 
graphic interface software).
1) Test and Balance Contractor (with a complete set of testing apparatus as utilized during 

testing and balancing and a complete copy of the final test & balance report).
(a) Factory-authorized technicians for all major equipment (chillers, boilers, cooling towers, 

variable frequency drives, etc.). Technicians shall be available to verify equipment 
start-up has been properly completed and to make any necessary or desired adjustments 
to control settings.

(b) Water Treatment Contractor (with copies of final water treatment reports). 
(c) Mechanical Engineer and or his designated representative.
(d) State Public Works Board's designated representative.

G. The aforementioned representatives shall be present during all portions of the testing 
(and                                                                                                                                   re-testing as 
required) and shall be equipped to promptly remedy any deficiencies discovered during the commissioning 
process.

H. The temperature control contractor and the test and balance contractor (along with any other necessary 
parties) shall conduct a 'dry-run commissioning' to verify that all of the previously listed commissioning 
requirements are complete prior to requesting a date for the actualiofficial on-site commissioning session(s).

I. Should any of the aforementioned requirements not be met on the date that the commissioning process 
commences and or if deficiencies are observed during the commissioning process the commissioning will be 
considered a failure and the deficiencies will be required to be remedied and then addressed in writing prior 
to requesting a date for re-commissioning. There will be no additional costs allowed to the Contractor for 
re-commissioning sessions as may be required to address issues that are found to be in non-compliance 
with the requirements of this specification.

J. The Contractor shall include adequate time periods for both the 'dry-run commissioning' and the actual 
official on-site commissioning in the project schedule. The necessary time periods shall be carefully reviewed 
with all of the appropriate subcontractors to ensure that the subcontractors are in agreement with the time 
allotted for each scheduled task.

K. Completion and acceptance of the HVAC systems commissioning shall be a condition of Substantial 
Completion. The building shall be considered 'not ready to utilize for its intended use' until such time that the 
HVAC systems commissioning is successfully completed.

L. The responsibilities of the Contractor shall  also include:
1. Coordinate and manage the Contractors commissioning activities.
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2. Coordinate directly with each subcontractor and vendor with respect to their                        
responsibilities and contractual obligations for commissioning.

3. Attend periodic on-site commissioning meetings.
4. Integrate commissioning schedule into the master construction activity schedule.

a. Update schedule at specified intervals.
5. Conduct installation verification inspections.
6. Review controls documentation and interface with other systems.
7. Obtain then review operation & maintenance information and as-built drawings provided by the various 

subcontractors and vendors.
8. Note any inconsistencies or deficiencies in system operations. Enforce system compliance or 

recommend to the owners Representative modifications to system design that will correct or enhance 
system performance.

9. Coordinate Commissioning Authority test witnessing, after verifying that pretests have been 
satisfactorily conducted and final tests are ready to be performed.

10. Be present during training sessions to direct video recording., present training and direct the 
presentations of others.

11. Be present during start-up activities to direct and witness execution of start-up.
12. Monitor performance of testing, adjusting and balancing activities to ensure acceptable results, and use 

of approved methods and instrumentation.
13. Ensure that necessary test instrumentation is available during verification and functional performance 

testing, and that instruments meet quality and calibration requirements and are in good working order.
14. Be present during verification and functional performance testing and retesting to direct and witness 

execution of tests.
15. In the event that a commissioning test fails, determine the cause of failure, direct timely correction of 

deficiency and then retest. Reimburse the Owner for billed costs for the    extraordinary participation of 
the Owners Representative, Architect, Commissioning   Authority and owners staff.

16. Track commissioning deficiencies until correction and retesting is successfully completed.

M. The functions and responsibility of the Commissioning Authority shall include:
1. Responsibility: The primary point of responsibility is to inform the Contractor and the Owner on the 

status, integration, and performance of systems within the facility.
2. Information: The Commissioning Authority shall function as a catalyst and initiator to disseminate 

information and assist the design and construction teams in the completion of the construction process. 
This shall include system completeness, performance, and adequacy to meet the intended performance 
standards of each system. Services include construction observation, spot testing, verification and 
functional performance testing, and providing performance and operating information to the responsible 
parties, e.g., contractors, design professionals, and the Owner.

3. Quality Assurance: Assist the responsible parties to maintain a high quality level of installation and 
system performance.

4. Observation of tests: Commissioning Authority shall observe and coordinate testing as required to 
ensure system performance meets the design intent.

5. Documentation of tests: Commissioning Authority shall document the results of the performance testing 
directly and/or ensure that all testing is documented by the appropriate technicians. The Commissioning 
Authority shall provide standard forms to be used by all parties for consistency of approach and type of 
information to be recorded.

6. Resolution of disputes: The Commissioning Authority is to remain an independent party present on the 
project with specific knowledge of the subject.  Should disputes arise, the Commissioning Authority 
shall perform research to deternime the scope and extent of the problem and educate the involved 
parties as to the nature and extent of the problem.  This shall include technical and financial aspects of 
the dispute, including assistance to help identify whe the responsible parties are to implement corrective 
action.  The Owner/Architect shall preside over resolution of the problem.
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7. Deficiencies: Provision of technical expertise to oversee and verify the correction of deficiencies found 
during the commissioning process.

8. Provision of technical expertise to review and edit operating and maintenance descriptions by system.

1.03 SYSTEMS TO BE INCLUDED IN COMMISSIONING PROCESS

A. The following pieces of equipment and systems shall go through commissioning:
1. Mechanical systems including electrical that connects to mechanical.
2. Variable frequency drives (if applicable).
3. ATC control systems,  hardware, software, and documentation.
4. Electrical & lighting systems.
5. Closed Circuit TV/TV & Digital Recording System (if applicable).
6. Sound & Intercommunications Systems (if applicable).
7. Security Systems (if applicable).
8. Fire Alarm & Detection Systems (if applicable).
9. Uninterruptible power supplies over 5 KW (if applicable).

1.04 COORDINATION

A. The Commissioning authority shall receive a copy of all construction documents, addenda, change orders, 
and appropriate approved submittals and shop drawings directly from the Architect and Contractor.

B. The Commissioning Authority shall disseminate written information and documents to all responsible parties 
relative to the nature and extent of the communication.

C. The Commissioning Authority is primarily responsible to the Owner, and as such, shall regularly appraise the 
Architect, the Contractor, and the Owner of progress, pending problems and/or disputes, and shall provide 
regular status reports on progress with each system. Any potential change in the contractual and/or financial 
obligations of the owner  (credits, change orders, schedule changes, etc.) shall be identified and quantified 
as soon as possible.

D. The Commissioning Authority shall coordinate the schedule of commissioning activities with the construction 
schedule. It is possible that some procedures will be completed before the entire Mechanical system is 
completed.

1.05 SCHEDULE

A. Commissioning of systems shall proceed per the criteria established, in the specific sections that follow, with 
activities to be performed on a timely basis. The Commissioning Authority shall be available to respond 
promptly to avoid construction delays.

B. Start-up and testing of systems may proceed prior to final completion of systems to expedite progress. 
However, the Commissioning Authority shall not perform testing and checkout services that are the primary 
responsibility of the contractor/vendor in advance of their testing and checkout.

C. Problems observed shall be addressed immediately, responsible parties notified, and actions to correct 
deficiencies coordinated in a timely manner.

D. Contractor schedules and scheduling is the responsibility of the Contractor. The Commissioning Authority 
shall provide commissioning scheduling information to the Contractor for review and planning activities. 

E. The following list is a general set of tasks and criteria along with an approximate duration for each task. This 
list is intended to be utilized as a guideline for creating an appropriate schedule for all of the work related to 
HVAC systems commissioning. The actual time required for each task will vary depending on the size and 
complexity of the mechanical systems on the particular project. Determination of the actual time required for 
each task is the responsibility of the Contractor and shall be developed utilizing thorough review and 
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discussion with all of the involved subcontractors prior to preparing and submitting the proposed schedule. A 
typical project requires between 4 and 8 weeks from start of test and balance to scheduling the dates for the 
formal on-site commissioning session(s).
1. Pre-commissioning/pre-balancing meeting ( 2 weeks prior to start of testing and balancing).
2. Begin testing and balancing (typically a 1 to two week process).
3. Print and distribute final test and balance reports (typically a 1 to 2 week process).
4. Temperature control contractor (with participation from test and balance contractor and mechanical 

contractor as necessary) conducts 'dry-run commissioning' (utilizing the State Public Works Board 
'HVAC Systems Commissioning Checklist' as a guide) and tunes all control loops (typically 1 to 2 week 
process). Note that this task occurs after testing and balancing is complete. 

5. Schedule formal on-site HVAC systems commissioning dates (typically a 1 to 3 day process).

1.06 RELATED WORK SPECIFIED ELSEWHERE

A. Commissioning requires support from the contractors. The commissioning process does not relieve any 
contractors from their obligations to complete all portions of work in a satisfactory manner.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION

3.01 COMMISSIONING PLAN AND SCHEDULE

A. The Commissioning Authority shall develop and submit a schedule for the commissioning process which is 
integrated with the construction schedule. Included shall be the required work by all team members 
(Commissioning Authority, design team, contractors, and the Owner). Overlay with the construction 
schedule, and include time for test and balance, verification, and functional performance testing.

3.02 CONSTRUCTION OBSERVATION

A. This is and additional and separate activity from that provided by the design team. Construction observation 
is required as part of the commissioning and coordination process provided by the C/A.

3.03 TEST AND BALANCE

A. Air & water balance shall be accomplished by the test and balance firm. The Commissioning Authority shall 
spot check this work to verify accuracy of results.

3.04 VERIFICATION AND FUNCTIONAL PERFORMANCE TEST PROCEDURES

A. Commissioning Authority shall develop and document the commissioning procedure to be used. Include a 
performance checklist and performance test data sheets for each system based on actual system 
configuration. These procedures shall be reviewed by the appropriate design engineers for technical depth, 
clarity of documentation and completeness. Emphasis shall be placed on testing procedures that shall 
determine actual system performance and compliance with the design intent.

B. The majority of mechanical equipment requires safety devices to stop and/or prevent operation unless 
minimum safety standards or conditions are met. These may include adequate oil pressure, proof-of-flow, 
non freezing conditions, maximum static pressure, maximum head pressure, etc. The Commissioning 
Authority shall observe the actual performance of safety shutoffs in a real or closely simulated condition of 
failure.

C. Systems may include safety devices and components that control a variety of equipment operating as a 
system. Interlocks may be hard-wired or operate from software. Operation of these interlocks shall be 
verified by the Commissioning Authority.

D. The Commissioning Authority shall determine the acceptance procedures for each system within MEP 
divisions as required. The acceptance procedures shall incorporate the commissioning standards and 
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successful testing results as referred to throughout mechanical and electrical specifications.
1. In particular, the temperature control system shall have all 1/0 points individually verified for proper 

function, calibration, and operation. The Commissioning Authority shall review proposed testing 
procedures and report formats, and observe sufficient field testing to confirm that all 1/0 points have 
been properly tested.

2. All control sequence of operation strategies, alarm generation and reporting shall also be reviewed and 
proper operation verified by the Commissioning Authority.

3. The central work station graphics, point assignments, alarm messages, and logging
4. functions shall be verified.

E. The appropriate contractor and vendor(s) shall be informed of what tests are to be performed and the 
expected results. Whereas some test results and interpretations may not become evident until the actual 
tests are performed, all parties shall have a reasonable understanding of the requirements. The 
Commissioning Plan shall address those requirements and be distributed to all parties involved with that 
particular system.

F. F.  Acceptance procedures shall confirm the performance of systems to the extent of ' the design intent. 
When a system is accepted, the Owner shall be assured that the system is complete, works as intended, is 
correctly documented, and operator training has been performed.

3.05 HVAC SYSTEMS COMMISSIONIG CHECKLIST

A. Review location of outside air temperature sensor.

B. Verify: calibrate outside air sensor (dry bulb & relative humidity). Verify wet bulb temperature calculation.

C. Verify outside air economizer control sequence and operation.

D. Verify all valves and dampers have been programmed to operate without hunting.

E. Verify programming of vfd’s (minimum speed, auto restart, input/output speed calibration,       alarm on 
failure, upward and downward ramp time settings).

F. Verify vav box maximum, minimum, and reheat cfm air flows (random verification).

G. Verify vav box discharge air temperature (in both heating and cooling modes).

H. Verify diffuser air flows at vav box maximum cfm (random verification).

I. Verify set-up of all required alarms (review automatic dial or automatic e-mail set-up).

J. Verify calibration of air filter alarms.

K. Verify set-up of occupancy schedules. 
1. Verify set-up of holiday schedules.
2. Verify unoccupied mode operation (damper and valve positions). 
3. Verify night set-back (heating) control sequence. 
4. Verify night set-back (cooling) control sequence. 
5. Verify morning warm-up control sequence. 
6. Verify room sensor programming. displays. and calibration. 
7. Verify room sensor unoccupied mode override feature. 
8. Verify pump lead/lag programming and alarm display. 
9. Verify boiler lead/lag programming and alarm display. 
10. Verify chiller lead/lag programming and alarm display.
11. Verify pump head and gpm (compare test/ balance report to design). 
12. Verify that pump strainers are clean.
13. Verify flow at heating and cooling coils (random verification).
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14. Verify location installation of air vents in each closed loop piping system.
15. Verify chiller room emergency shut-down switch locations and operation.
16. Verify that mechanical system roof penetrations are properly installed (per roofing details). 
17. Verify global. remote, and local room setpoint functions. 
18. Verify adjustment range for local room temperature setpoints. 
19. Verify equipment room temperature setpoints and deadbands. 
20. Verify that all required spare parts (filters. belts. etc.) have been provided.
21. Verify acceptable air and noise levels throughout the building.
22. Verify duration of water flow at self-closing lavatory faucets.
23. Verify time delay before domestic hot water is available at lavatory faucets.

3.06 FUNCTIONAL PERFORMANCE TESTING - OBSERVATION

A. The functional performance testing shall be done by the Contractor. The Commissioning Authority shall direct 
and witness all of these tests.

B. Tests shall be completed comprehensively and to the extent necessary to enable the Commissioning 
Authority to assure the Owner and design professional that the systems do perform per the design intent.

3.07 RE-TESTTNG

A. Contractor shall, at no additional cost to the Owner, repeat the complete verification test procedure for each 
test for which acceptable results are not achieved. Repeat tests until acceptable results are achieved.

B. Contractor shall compensate the Owner for costs incurred as the result of tests repeated. This includes the 
costs for the Commissioning Authority, Design Architect, Design Engineers, and Owner--s personnel.

3.08 CORRECTION OF DEFICIENCIES

A. Correct functional performance test deficiencies promptly and schedule retest.

B. Corrections during verification or functional performance test are generally prohibited to avoid consuming the 
time of personnel waiting for the test~ but not involved in making the correction. Exceptions will be allowed if 
the cause of the failure is obvious and corrective action can be completed in less than five minutes. If 
corrections are made under this exception. the failure shall be noted on the test data form. A new test data 
form, marked retest, shall be initiated after the correction has been made. The entire test procedure shall be 
repeated.

3.09 SOFTWARE DOCUMENT

A. Review detailed software documentation for all DDC control systems. This includes review of vendor 
documentation, their programming approach and the specific soft-ware routines applied to this project. 
Discrepancies in programming approaches and/or sequences shall be reported and coordinated in order to 
provide the Owner with the most appropriate, simple, and straightforward approach to software routines.

3.10 OPERATING AND MAINTENANCE (O&M) MANUALS

A. The Commissioning Authority shall review the draft form of the O&M manuals provided by the Division 15 
contractor and the Division 16 contractor. The review process shall verify that O&M instructions meet 
specifications and are included for all equipment furnished by the contractor, and that the instructions and 
wiring diagrams are specific (edited where necessary) to the actual equipment provide for this project.

B. Published literature shall be specifically oriented to the provided equipment indicating required operation and 
maintenance procedures, parts lists, assembly/disassembly diagrams, and related information.

C. The contractor shall incorporate the standard technical literature into system specific formats for this facility 
as designed and as actually installed. The resulting O&M information shall be system specific, concise, to 
the point, and tailored specifically to this facility. The Commissioning Authority shall review and edit these 
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documents as necessary for final corrections by the contractor.

D. The O&M manual review, and coordination efforts shall be completed prior to Owner training sessions, as 
these documents are to be utilized in the training  sessions.

3.11 TRAINING

A. Schedule and coordinate training sessions for the Owner’s staff for each system. Training shall be in a 
classroom setting with the appropriate schematics, handouts, and visual/audio training aids on-site with 
equipment.

B. The Commissioning Authority organizes, schedules, and directs the training sessions.

C. The appropriate installing contractors shall provide training on all the major systems per specifications, 
including peculiarities specific to this project.

D. The equipment vendors shall provide training on the specifics of each major equipment item including 
philosophy, troubleshooting, and repair techniques.

E. The automatic control vendor shall provide training on the control system per their specification section.

3.12 RECORD DRAWINGS

A. The Commissioning Authority shall review the as-built contract documents to verify incorporation of both 
design changes and as-built construction details.  Discrepancies noted shall be corrected by the appropriate 
party.

3.13 EXCLUSIONS

A. Responsibility for construction means and methods: The Commissioning Authority is not      responsible for 
construction means, methods. job safety. or any, construction management functions on the job site.

B. Hands-on work by the Commissioning Authority: The contractors shall provide all services requiring tools or 
the use of tools to start-up, test, adjust, or otherwise bring equipment and systems into a fully operational 
state. The Commissioning Authority shall coordinate and observe these procedures (and may make minor 
adjustments), but shall not perform construction or technician services other than verification of testing, 
adjusting, balancing, and control function.

END OF SECTION
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SECTION 01817

ELECTRICAL COMMISIONING

PART 1-GENERAL 

1.01 DESCRIPTION

A. The purpose of the commissioning process is to provide the Owner/operator of the facility with a high level of 
assurance that the Electrical Systems have been installed in the prescribed manner, and operate within the 
performance guidelines set in the design intent. The Commissioning Authority shall provide the Owner with 
an unbiased, objective view of the systems installation, operation, and performance. This process is not to 
take away or reduce the responsibility of the design professionals or installing contractors to provide a 
finished product. Commissioning is intended to enhance the quality of system start-up and aid in the orderly 
transfer of systems to beneficial use by the owner. The Commissioning Authority will be a member of the 
construction team, cooperating and coordinating all commissioning activities with the design professionals, 
construction manager, contractors, subcontractors, manufacturers and equipment suppliers.

1.02 SCOPE

A. The responsibilities of the Contractor shall include:
1. Coordinate and manage the Contractors commissioning activities.
2. Coordinate directly with each subcontractor and vendor with respect to their responsibilities and 

contractual obligations for commissioning.
3. Attend periodic on-site commissioning meetings
4. Integrate commissioning schedule into the master construction activities schedule. Update the schedule 

at specified intervals.
5. Conduct installation verification inspections.
6. Review controls documentation and interface with other systems.
7. Obtain, review and assemble operation and maintenance information and as-built drawings provided by 

the various subcontractors and vendors.
8. Note any inconsistencies or deficiencies in system operations. Enforce system compliance or 

recommend to the owners Representative modifications to system design that will correct or enhance 
system performance.

9. Coordinate Commissioning Authority test witnessing, after verifying that pretests have been 
satisfactorily conducted and final tests are ready to be performed.

10. Be present during training sessions to direct video recording., present training and direct the 
presentations of others.

11. Be present during start-up activities to direct and witness execution of start-up.
12. Monitor performance of testing, adjusting and other activities to ensure
13. acceptable results, and use of approved methods and instrumentation.
14. Ensure that necessary test instrumentation is available during verification and
15. functional performance testing, and that instruments meet quality and calibration          requirements 

and are in good working order.
16. Be present during verification and functional performance testing and  retesting to direct and witness 

execution of tests.
17. In the event that a commissioning test fails, determine the cause of failure, direct timely correction of 

the deficiency and then retest. Reimburse the Owner for billed costs for the extraordinary participation 
of the Owners Representative, Architect, Commissioning Authority and owners staff.

18. Track commissioning deficiencies until correction and retesting is successfully completed.

B. The functions and responsibility of the Commissioning Authority shall include:
1. Responsibility: The primary point of responsibility is to inform the Contractor and the  owner on the 

status, integration, and performance of systems within the facility.
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2. Information: The Commissioning Authority shall function as a catalyst and initiator to disseminate 
information and assist the design and construction teams in the completion of the construction process. 
This shall include system completeness, performance, and adequacy to meet the intended performance 
standards of each system. Services include construction observation, spot testing, verification and 
functional performance testing, and providing performance and operating information to the responsible 
parties, e.g., contractors, design professionals, and the Owner.

3. Quality Assurance: Assist the responsible parties to maintain a high quality level of       installation and 
system performance.

4. Observation of tests: Commissioning Authority shall observe and coordinate testing as required to 
ensure system performance meets the design intent.

5. Documentation of tests: Commissioning Authority shall document the results of the performance testing 
directly and/or ensure that all testing is documented by the appropriate technicians. The Commissioning 
Authority shall provide standard forms to be used by all parties for consistency of approach and type of 
information to be recorded.

6. Resolution of disputes: The Commissioning Authority is to remain an independent party present on the 
project with specific knowledge of the subject. Should disputes arise, the Commissioning Authority shall 
perform research to determine the scope and extent of the problem and educate the involved parties as 
to the nature and extent of the problem. This shall include technical and financial aspects of the 
dispute, including assistance to help identify who the responsible parties are and to help implement 
corrective action. The Owner/Architect shall preside over resolution of the problem.

7. Deficiencies: Provision of technical expertise to oversee and verify the correction of deficiencies found 
during the commissioning process.

8. Provision of technical expertise to review and edit operating and maintenance descriptions by system.

C. The Commissioning Agent is an independent contractor and shall work under a separate contract directly for 
the Owner and / or Contractor.

D. The Commissioning Agent shall not be financially associated with any entity, except the one employing him 
on this project, to avoid potential conflicts of interest.

1.03 1.3  SYSTEMS & REQUIREMENTS INCLUDED IN COMMISSIONING PROCESS

A. The following tests and verifications are to be performed by the Contractor in accordance with the 
specifications and a written report provided to the Owner and the Commissioning Agent, and notice shall be 
given to the Commissioning Agent as to when the tests are to be conducted so they may be in attendance.
1. Cable trays: Visually inspect grounding connections, joints, hangers and mountings. Check for damage 

that may eventually result in rust or corrosion
2. Verify that all equipment is properly anchored to meet the seismic requirements detailed by the design 

engineer. Pay particular attention to the anchoring of floor mounted switchgear and other floor mounted 
devices.

3. Verify that all ground connections are tight and solid.  Perform an impedance test on the grounding 
system.

4. Medium and High Voltage cables, capacitors, switches and switchgear, transformers, etc. are to be 
tested with DC or AC HI POT testers as recommended by the manufacturer and the results 
permanently recorded for future reference. Ground impedance for lower voltage cable and equipment is 
to be checked with an appropriate instrument.

5. Bus connections, cable connections, switches, transformers, etc., are to be checked with a remote 
reading thermometer where feasible after the equipment is in operation.

6. Verify that all motors are properly protected with properly sized disconnects (local if   necessary), and 
that they are properly identified.

7. Verify that all communication and data cables are properly installed and tested.
8. Verify that all UPS systems are properly installed, labeled and tested under load.
9. Verify that all panel boards are properly installed, labeled and tested.
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10. Verify that all receptacles, switches and other wiring devices are properly installed and tested.
11. Verify that all motor control cabinets, VFDs, etc.  are properly installed and tested, and labeled.
12. Verify that all lighting systems including controls and dimmers are properly installed and tested.
13. Verify that all clocks are tested and working.  Verify automatic adjustment if applicable.
14. Verify that the Fire Alarm System, the EXIT lights and the Emergency Lighting Systems are tested and 

approved by the proper governing authority.  (i.e. Fire Marshal)
15. Verify that security systems are properly installed, labeled and tested if applicable.

1.04 COORDINATION

A. The Commissioning authority shall receive a copy of all construction documents, addenda, change orders, 
and appropriate approved submittals and shop drawings directly from the Architect and Contractor.

B. The Commissioning Authority shall disseminate written information and documents to all responsible parties 
relative to the nature and extent of the communication.

C. The Commissioning Authority is primarily responsible to his employer, and as such, shall regularly appraise 
the Architect, the Contractor, and the Owner of progress, pending problems and/or disputes, and shall 
provide regular status reports on progress with each system. Any potential change in the contractual and/or 
financial obligations of the owner (credits, change orders, schedule changes, etc.) shall be identified and 
quantified as soon as possible.

D. The Commissioning Authority shall coordinate the schedule of commissioning activities with the construction 
schedule. It is possible that some procedures will be completed before the Electrical system is completed.

1.05 SCHEDULE

A. Commissioning of systems shall proceed per the criteria established, in the specific sections that follow, with 
activities to be performed on a timely basis. The Commissioning Authority shall be available to respond 
promptly to avoid construction delays.

B. Start-up and testing of systems may proceed prior to final completion of systems to expedite progress. 
However, the Commissioning Authority shall not perform testing and checkout services that are the primary 
responsibility of the contractor/vendor in advance of their testing and checkout.

C. Problems observed shall be addressed immediately, responsible parties notified, and actions to correct 
deficiencies coordinated in a timely manner.

D. Contractor schedules and scheduling is the responsibility of the Contractor. The Commissioning Authority 
shall provide commissioning scheduling information to the Contractor for review and planning activities.

1.06 RELATED WORK SPECIFIED ELSEWHERE

A. Commissioning requires support from- the contractors The commissioning process does not relieve any 
contractors from their obligations to complete all portions of work in a satisfactory manner.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION

3.01 COMMISSIONING PLAN AND SCHEDULE

A. The Commissioning Authority shall develop and submit a schedule for the commissioning     process which 
is integrated with the construction schedule. Included shall be the required work by all team members 
(Commissioning Authority, design team, contractors, and the Owner). Overlay with the construction 
schedule, and include time for testing, verification, and functional performance testing.

3.02 CONSTRUCTION OBSERVATION
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A. This is an additional and separate activity from that provided by the design team. Construction observation is 
required as part of the commissioning and coordination process to be provided by the Commissioning 
Authority.

3.03 TESTING AND VERIFICATION

A. Testing and Verification shall be accomplished by the Contractor or Their Designee. The Commissioning 
Authority shall spot check this work to verify accuracy of results.

3.04 VERIFICATION AND FUNCTIONAL PERFORMANCE TEST PROCEDURES

A. The Commissioning Authority shall develop and document the commissioning procedure to be used. Include 
a performance checklist and performance test data sheets for each system based on actual system 
configuration. These procedures shall be reviewed by the appropriate design engineers for technical depth, 
clarity of documentation and completeness. Special emphasis shall be placed on testing procedures that 
shall conclusively determine actual system performance and compliance with the design intent.

B. The majority of electrical equipment requires safety devices to stop and/or prevent operation unless 
minimum safety standards or conditions are met. The Commissioning Authority shall observe the actual 
performance of safety devices in a real or closely simulated condition of failure.

C. Systems may include safety devices and components that control a variety of equipment operating as a 
system. Interlocks may be hard-wired or operate from software. Operation of these interlocks shall be 
verified by the Commissioning Authority.

D. The Commissioning Authority shall determine the acceptance procedures for each system. The acceptance 
procedures shall incorporate the commissioning standards and successful testing results.

E. The appropriate contractor and vendor(s) shall be informed of what tests are to be performed and the 
expected results. Whereas some test results and interpretations may not become evident until the actual 
tests are performed, all parties shall have a reasonable understanding of the requirements. The 
Commissioning Plan shall address those requirements and be distributed to all parties involved with that 
particular system.

F. Acceptance procedures shall confirm the performance of systems to the extent of' the design intent. When a 
system is accepted, the Owner shall be assured that the system is complete, works as intended, is correctly 
documented, and operator training has been performed.

3.05 FUNCTIONAL PERFORMANCE TESTING - OBSERVATION

A. The functional performance testing shall be done by the Contractor. The Commissioning Authority shall direct 
and witness all of these tests. 

B. Tests shall be completed comprehensively and to the extent necessary to enable the Commissioning 
Authority to assure the Owner and design professional that the systems do perform per the design intent.

3.06 RE-TESTING

A. The Contractor shall, at no additional cost to the Owner, repeat the entire verification test procedure for each 
test for which acceptable results are not achieved. Tests shall be repeated until acceptable results are 
achieved.

B. The Contractor shall compensate the Owner for costs incurred as the result of tests repeated. This includes 
the costs for the Commissioning Authority, Design Architect, Design Engineers, and Owners personnel.

3.07 CORRECTION OF DEFICIENCIES

A. The Contractor shall correct functional performance test deficiencies and promptly schedule a retest.
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B. Corrections during verification or functional performance test are generally prohibited to avoid consuming the 
time of personnel waiting for the test- but not involved in making the correction. Exceptions will be allowed if 
the cause of the failure is obvious and corrective action  can be completed in less than five minutes. If 
corrections are made under this exception, the failure shall be noted on the test data form. A new test data 
form marked retest shall be initiated after the correction has been made. The entire test procedure shall be 
repeated.

3.08 SOFTWARE DOCUMENTATION

A. Review detailed software documentation for all control systems. This includes review of vendor 
documentation, their programming approach and the specific soft-ware routines applied to this project. 
Discrepancies in programming approaches and/or sequences shall be reported and coordinated in order to 
provide the Owner with the most appropriate, simple, and straightforward approach to software routines.

3.09 OPERATING AND MAINTENANCE (O&M) MANUALS

A. The Commissioning Authority shall review the draft form of the O&M manuals provided by the contractor. The 
review process shall verify that O&M instructions meet specifications and are included for all equipment 
furnished by the contractor, and that the instructions and wiring diagrams are specific (edited where 
necessary) to the actual equipment provide for this project.

B. Published literature shall be specifically oriented to the provided equipment indicating required operation and 
maintenance procedures, parts lists, assembly/disassembly diagrams, and related information.

C. The contractor shall incorporate the standard technical literature into system specific formats for this facility 
as designed and as actually installed. The resulting O&M information shall be system specific, concise, to 
the point, and tailored specifically to this facility. The Commissioning Authority shall review and edit these 
documents as necessary for final corrections by the contractor.

D. The Commissioning Agent shall:
1. Verify an alphabetical list of all systems components including the name, address and 24 hour phone 

number of the company responsible for servicing each item during the first years operations is included.
2. Verify the manufacturer, trade name, catalog number and supplier of each product and item of 

equipment actually installed is included in equipment schedules. Physical verification will be used for 
accuracy.

3. Verify complete operating instructions for entire electrical system.
4. Verify all instructions for emergency procedures, fire or failure of major equipment and  procedures for 

normal starting, operating, shutdown, seasonal and long term shut down are included.
5. Verify maintenance instructions, proper lubricants and lubricating instructions for each piece of 

equipment and necessary cleaning/replacing/adjusting schedules are provided.
6. Verify each piece of manufactures data is provided, including: 

a. Installation instructions. 
b. Drawings and specifications (final shop drawings).
c. Parts lists of each piece of equipment with graphic diagram.
d. Lubrication and other preventative maintenance data.

7. Verify equipment has been identified as specified on the drawings. Check copy of equipment list in 
operations and maintenance and compare to equipment identification.

8. Randomly verify all starters disconnect switches and manually operated controls, have been labeled 
with legible markers corresponding to the operating instructions in the maintenance manual.

9. Verify all extended warranties have been supplied in the maintenance manual in addition to the 
standard one year warranty. Verify all original copies of warranties for specific equipment where 
manufactures warranty exceeds the standard one year warranty.
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10. Verify the signed Certificate for proof of performance is provided. The signed certificate from the 
electrical contractor stating they have personally checked the operation of equipment and everything 
under their said contract is operating as specified.

11. Verify all testing documents for fire system controls or other building electrical tests are supplied and 
installed in operations and maintenance manual.

3.10 ELECTRICAL IDENTIFICATION

A. Randomly verify all panel boards, starters, disconnect switches, circuit breakers, terminal boards, junction 
boxes and other special equipment items furnished/or installed by the electrical contractor is identified with 
permanently attached, engraved plastic name plates.

B. Randomly verify all junction boxes and outlet boxes above ceiling and in unfinished areas and all others shall 
be permanently and legibly marked as to voltage, phase characteristics and the panel form which it is served.

C. Verify each branch circuit in all panel boards have type written identification with complete description of 
loads served.

D. Randomly verify all empty conduit systems are identified as to the use and junction and outlet boxes and 
pull wires are identified with point of termination clearly described.

E. Randomly verify each and every wiring system is clearly identified as to the voltage and service, this 
includes signal and control conduits.

F. Verify operating instructions include a brochure containing one copy of all approved engineering submitted 
data, approved diagrams and drawings including all shop drawings required for layout and installation and 
any/all other data or drawings required during construction are also delivered to owner.

G. Verify single line diagram is supplied in main switch gear room, mounted under glass or laminated on the 
wall. The electrical contractor will supply this at his expense regardless if it is required in the electrical 
specifications or not.

H. The O&M manual review, and coordination efforts shall be completed prior to Owner training sessions, as 
these documents are to be utilized in the training sessions.

3.11 TRAINING

A. Schedule and coordinate training sessions for the Owner's staff for each system. Training shall be in a 
classroom setting with the appropriate schematics, handouts, and visual/audio  training aids on-site with the 
vendor’s equipment.

B. The Commissioning Authority organizes, schedules, and directs the training sessions.

C. The appropriate installing contractors shall provide training on all the major systems per specifications, 
including peculiarities specific to this project.

D. The equipment vendors shall provide training on the specifics of each major equipment item including design 
philosophy, troubleshooting, and repair techniques.

3.12 RECORD DRAWINGS

A. The Commissioning Authority shall review the as-built contract documents to verify incorporation of both 
design changes and as-built construction details. Discrepancies noted shall be corrected by the appropriate 
party. The Commissioning Agent shall:
1. Verify horizontal and vertical location of underground utilities dimensioned off column lines.
2. Verify dimension location of internal utilities in concealed construction.
3. Verify changes by order of field order have been recorded to drawings.
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4. 4. Verify all details not on original contract drawings have been converted and recorded on as built 
drawings.

3.13 EXCLUSIONS

A. Responsibility for construction means and methods: The Commissioning Authority is not responsible for 
construction means, methods. job safety. or any, construction management functions on the job site.

B. Hands-on work by the Commissioning Authority: The contractors shall provide all services requiring tools or 
the use of tools to start-up, test, adjust, or otherwise bring equipment and systems into a fully operational 
state. The Commissioning Authority shall coordinate and observe these procedures (and may make minor 
adjustments), but shall not perform construction or technician services other than verification of testing, 
adjusting, balancing, and control function.

END OF SECTION
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SECTION 02230

SITE CLEARING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Clearing and protection of vegetation.

B. Removal of existing debris.

1.02 RELATED REQUIREMENTS

A. Section 01100 - Summary:  Limitations on Contractor's use of site and premises.

B. Section 01500 - Temporary Facilities and Controls:  Site fences, security, protective barriers, and waste 
removal.

C. Section 01700 - Execution Requirements:  Project conditions; protection of bench marks, survey control 
points, and existing construction to remain; reinstallation of removed products.

D. Section 02310 - Grading:  Fill material for filling holes, pits, and excavations generated as a result of removal 
operations.

1.03 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Site Plan:  Showing:
1. Vegetation removal limits.
2. Areas for temporary construction and field offices.

1.04 QUALITY ASSURANCE

A. Clearing Firm:  Company specializing in the type of work required.
1. Minimum of 3 years of documented experience.

PART 2  PRODUCTS

2.01 MATERIALS

A. Fill Material:  As specified in Section 02310 - Grading

PART 3  EXECUTION

3.01 SITE CLEARING

A. Comply with other requirements specified in Section 01700.

B. Minimize production of dust due to clearing operations; do not use water if that will result in ice, flooding, 
sedimentation of public waterways or storm sewers, or other pollution.

3.02 EXISTING UTILITIES AND BUILT ELEMENTS

A. Coordinate work with utility companies; notify before starting work and comply with their requirements; obtain 
required permits.

B. Protect existing utilities to remain from damage.

C. Do not disrupt public utilities without permit from authority having jurisdiction.

HFSArchitects
HFSA #0813.01
DFCM #07039260

Northern Utah County Building
Mountainland Applied Technology College

Utah College of Applied Technology

SITE CLEARING 02230 1 



D. Protect existing structures and other elements that are not to be removed.

3.03 VEGETATION

A. Scope:  Remove trees, shrubs, brush, and stumps in areas to be covered by building structure, paving, 
playing fields, lawns, and planting beds.

B. Vegetation Removed:  Do not burn, bury, landfill, or leave on site, except as indicated.
1. Chip, grind, crush, or shred vegetation for mulching, composting, or other purposes; preference should 

be given to on-site uses.

3.04 DEBRIS

A. Remove debris, junk, and trash from site.

B. Leave site in clean condition, ready for subsequent work.

C. Clean up spillage and wind-blown debris from public and private lands.

END OF SECTION
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SECTION 02310

GRADING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Removal of topsoil.

B. Rough grading the site.

C. Finish grading.

1.02 RELATED REQUIREMENTS

A. Section 02315 - Excavation.

B. Section 02316 - Fill and Backfill:  Filling and compaction.

C. Section 02317 - Trenching for Site Utilities:  Trenching and backfilling for utilities.

D. Section 02900 - Landscaping

1.03 SUBMITTALS

A. Project Record Documents:  Accurately record actual locations of utilities remaining by horizontal 
dimensions, elevations or inverts, and slope gradients.

1.04 QUALITY ASSURANCE

A. Perform Work in accordance with State of Utah, Highway Department standards.
1. Maintain one copy on site.

PART 2  PRODUCTS

2.01 MATERIALS

A. Topsoil:  See Section 02316.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that survey bench mark and intended elevations for the Work are as indicated.

3.02 PREPARATION

A. Identify required lines, levels, contours, and datum.

B. Stake and flag locations of known utilities.

C. Locate, identify, and protect from damage above- and below-grade utilities to remain.

3.03 ROUGH GRADING

A. Remove topsoil from areas to be further excavated, re-landscaped, or re-graded, without mixing with foreign 
materials.

B. Do not remove topsoil when wet.

C. Remove subsoil from areas to be further excavated, re-landscaped, or re-graded.

D. Do not remove wet subsoil, unless it is subsequently processed to obtain optimum moisture content.
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E. Stability:  Replace damaged or displaced subsoil to same requirements as for specified fill.

3.04 FINISH GRADING

A. Before Finish Grading:
1. Verify building and trench backfilling have been inspected.
2. Verify subgrade has been contoured and compacted.

B. Remove debris, roots, branches, stones, in excess of 1/2 inch in size.  Remove soil contaminated with 
petroleum products.

C. In areas where vehicles or equipment have compacted soil, scarify surface to depth of 3 inches.

D. Fine grade topsoil to eliminate uneven areas and low spots.  Maintain profiles and contour of subgrade.

3.05 TOLERANCES

A. Top Surface of Subgrade:  Plus or minus 1/10 foot from required elevation.

B. Top Surface of Finish Grade:  Plus or minus 1/2 inch.

3.06 FIELD QUALITY CONTROL

A. See Section 02316 for compaction density testing.

3.07 CLEANING

A. Leave site clean and raked, ready to receive landscaping.

END OF SECTION
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SECTION 02315

EXCAVATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Excavating for footings, slabs-on-grade, paving, site structures, and utilities within the building.

1.02 RELATED REQUIREMENTS

A. Document 00300-Available Project Information:  Geotechnical report; bore hole locations and findings of 
subsurface materials.

B. Section 02310 - Grading:  Grading.

C. Section 02316 - Fill and Backfill:  Fill materials, filling, and compacting.

D. Section 02317 - Trenching for Site Utilities:  Excavating for utility trenches outside the building to utility main 
connections.

1.03 PROJECT CONDITIONS

A. Verify that survey bench mark and intended elevations for the Work are as indicated.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that survey bench mark and intended elevations for the work are as indicated.

3.02 PREPARATION

A. Identify required lines, levels, contours, and datum locations.

B. See Section 02310 for additional requirements.

C. Locate, identify, and protect utilities that remain and protect from damage.

3.03 EXCAVATING

A. Excavate to accommodate new structures and construction operations.

B. Notify HFS Architects of unexpected subsurface conditions and discontinue affected Work in area until 
notified to resume work.

C. Slope banks of excavations deeper than 4 feet to angle of repose or less until shored.

D. Do not interfere with 45 degree bearing splay of foundations.

E. Cut utility trenches wide enough to allow inspection of installed utilities.

F. Hand trim excavations.  Remove loose matter.

G. Correct areas that are over-excavated and load-bearing surfaces that are disturbed;  see Section 02316.

H. Grade top perimeter of excavation to prevent surface water from draining into excavation.

I. Remove excavated material that is unsuitable for re-use from site.

J. Remove excess excavated material from site.
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3.04 FIELD QUALITY CONTROL

A. See Section 01400 - Quality Requirements, for general requirements for field inspection and testing.

B. Provide for visual inspection of load-bearing excavated surfaces by  GSH (Gordon Spilker Huber) 
Geotechnical Consultants, Incbefore placement of foundations.

END OF SECTION

HFSArchitects
HFSA #0813.01
DFCM #07039260

Northern Utah County Building
Mountainland Applied Technology College

Utah College of Applied Technology

EXCAVATION 02315 2 



SECTION 02316

FILL AND BACKFILL

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Filling, backfilling, and compacting for footings, slabs-on-grade, paving, and utilities within the building.

1.02 RELATED REQUIREMENTS

A. Document 00300-Available Project Information:  Geotechnical report; bore hole locations and findings of 
subsurface materials.

B. Section 02310 - Grading:  Site grading.

C. Section 02315 - Excavation:  Removal and handling of soil.

D. Section 02317 - Trenching for Site Utilities:  Excavating for utility trenches outside the building to utility main 
connections.

1.03 DEFINITIONS

A. Finish Grade Elevations:  Indicated on drawings.

B. Subgrade Elevations:  4 inches below finish grade elevations indicated on drawings, unless otherwise 
indicated.

1.04 REFERENCE STANDARDS

A. AASHTO T 180 - Standard Specification for Moisture-Density Relations of Soils Using a 4.54 kg (10-lb) 
Rammer and a 457 mm (18 in.) Drop; American Association of State Highway and Transportation Officials; 
2001 (2004).

B. ASTM D 698 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard 
Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)); 2007.

C. ASTM D 1556 - Standard Test Method for Density and Unit Weight of Soil in Place by the Sand-Cone 
Method; 2007.

D. ASTM D 1557 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Modified 
Effort (56,000 ft-lbf/ft3 (2,700 kN m/m3)); 2007.

E. ASTM D 2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the Rubber Balloon 
Method; 2008.

F. ASTM D 2922 - Standard Test Methods for Density of Soil and Soil-Aggregate in Place by Nuclear Methods 
(Shallow Depth); 2005.

G. ASTM D 3017 - Standard Test Method for Water Content of Soil and Rock in Place by Nuclear Methods 
(Shallow Depth); 2005.

1.05 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Samples:  10 lb  sample of each type of fill; submit in air-tight containers to testing laboratory.

C. Materials Sources:  Submit name of imported materials source.

D. Fill Composition Test Reports:  Results of laboratory tests on proposed and actual materials used.
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E. Compaction Density Test Reports.

1.06 DELIVERY, STORAGE, AND HANDLING

A. When necessary, store materials on site in advance of need.

B. Verify that survey bench marks and intended elevations for the Work are as indicated.

PART 2  PRODUCTS

2.01 FILL MATERIALS

A. General Fill: any cohesive or granular soils not containing excessive amounts of degradable material

B. Structural Fill:  Conforming to State of Utah Highway Department standard.
1. Maximum particle size should generally not exceed four inches.
2. Minimum of 25% fines passing the No. 200 sieve.
3. Liquid limit shall not exceed 35%.
4. Plasticity index greater than 15%.

C. Granular Fill:  Coarse aggregate, conforming to State of Utah Highway Department standard.

2.02 SOURCE QUALITY CONTROL

A. See Section 01400 - Quality Requirements, for general requirements for testing and analysis of soil material.

B. If tests indicate materials do not meet specified requirements, change material and retest.

PART 3  EXECUTION

3.01 EXAMINATION

A. Identify required lines, levels, contours, and datum locations.

B. See Section 02310 for additional requirements.

3.02 PREPARATION

A. Scarify subgrade surface to a depth of 6 inches to identify soft spots.

B. Cut out soft areas of subgrade not capable of compaction in place.  Backfill with structural fill.

C. Compact subgrade to density equal to or greater than requirements for subsequent fill material.

D. Until ready to fill, maintain excavations and prevent loose soil from falling into excavation.

3.03 FILLING

A. Fill to contours and elevations indicated using unfrozen materials.

B. Employ a placement method that does not disturb or damage other work.

C. Systematically fill to allow maximum time for natural settlement.  Do not fill over porous, wet, frozen or 
spongy subgrade surfaces.

D. Maintain optimum moisture content of fill materials to attain required compaction density.

E. Slope grade away from building minimum 2 inches in 10 ft, unless noted otherwise.  Make gradual grade 
changes.  Blend slope into level areas.

F. Correct areas that are over-excavated.
1. Other areas:  Use general fill, flush to required elevation, compacted to minimum 97 percent of 

maximum dry density.
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G. Compaction Density Unless Otherwise Specified or Indicated:
1. Under paving, slabs-on-grade, and similar construction:  97 percent of maximum dry density.
2. At other locations:  90 percent of maximum dry density.

H. Reshape and re-compact fills subjected to vehicular traffic.

3.04 FILL AT SPECIFIC LOCATIONS

A. Structural Fill a minimum of 3 foot under the entire building and screen walls:
1. Use structural fill.
2. Fill up to subgrade elevations.
3. Maximum depth per lift:  8 inches, compacted.
4. Compact to minimum 95 percent of maximum dry density.

B. Under Interior Slabs-On-Grade:
1. Use structural fill.
2. Depth: 3 feet deep, minimum.
3. Compact to 95 percent of maximum dry density.
4. Cover with Granular fill.

a. Depth:  four inches.
b. Compact to 95 percent of maximum dry density.

C. At Foundation Walls and Footings:
1. Use structural fill.
2. Do not backfill against unsupported foundation walls.

D. At Lawn Areas:
1. Use general fill.
2. Compact to 95 percent of maximum dry density.
3. See Section 02310 for topsoil placement.

E. At Planting Areas Other Than Lawns:
1. Use general fill.
2. Compact to 95 percent of maximum dry density.
3. See Section 02310 for topsoil placement.

3.05 TOLERANCES

A. Top Surface of General Filling:  Plus or minus 1 inch from required elevations.

B. Top Surface of Filling Under Paved Areas:  Plus or minus 1 inch from required elevations.

3.06 FIELD QUALITY CONTROL

A. See Section 01400 - Quality Requirements, for general requirements for field inspection and testing.

B. Perform compaction density testing on compacted fill in accordance with ASTM D1556, ASTM D2167, ASTM 
D2922, or ASTM D3017.

C. Evaluate results in relation to compaction curve determined by testing uncompacted material in accordance 
with ASTM D 698 ("standard Proctor"), ASTM D 1557 ("modified Proctor"), or AASHTO T 180.

D. If tests indicate work does not meet specified requirements, remove work, replace and retest.

E. Frequency of Tests:  at direction of DFCM.

F. Proof roll compacted fill at surfaces that will be under slabs-on-grade and paving.

3.07 CLEANING
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A. Remove unused stockpiled materials, leave area in a clean and neat condition.  Grade stockpile area to 
prevent standing surface water.

END OF SECTION
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SECTION 02317

TRENCHING FOR SITE UTILITIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Backfilling and compacting for utilities outside the building to utility main connections.

1.02 RELATED REQUIREMENTS

A. Section 02315 - Excavation:  Building and foundation excavating.

B. Section 02316 - Fill and Backfill:  Backfilling at building and foundations.

1.03 DEFINITIONS

A. Finish Grade Elevations:  Indicated on drawings.

B. Subgrade Elevations:  Indicated on drawings.

1.04 REFERENCES

A. AASHTO T 180 - Standard Specification for Moisture-Density Relations of Soils Using a 4.54 kg (10-lb) 
Rammer and a 457 mm (18 in.) Drop; American Association of State Highway and Transportation Officials; 
2001 (2004).

B. ASTM D 698 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard 
Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)); 2007.

C. ASTM D 1556 - Standard Test Method for Density and Unit Weight of Soil in Place by the Sand-Cone 
Method; 2007.

D. ASTM D 1557 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Modified 
Effort (56,000 ft-lbf/ft3 (2,700 kN m/m3)); 2007.

E. ASTM D 2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the Rubber Balloon 
Method; 2008.

F. ASTM D 2922 - Standard Test Methods for Density of Soil and Soil-Aggregate in Place by Nuclear Methods 
(Shallow Depth); 2005.

G. ASTM D 3017 - Standard Test Method for Water Content of Soil and Rock in Place by Nuclear Methods 
(Shallow Depth); 2005.

1.05 DEFINITIONS

A. Finish Grade Elevations:  Indicated on drawings.

B. Subgrade Elevations:  4 inches below finish grade elevations indicated on drawings, unless otherwise 
indicated.

1.06 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Samples:  10 lb  sample of each type of fill; submit in air-tight containers to testing laboratory.

C. Compaction Density Test Reports.

1.07 DELIVERY, STORAGE, AND HANDLING
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A. When necessary, store materials on site in advance of need.

B. Verify that survey bench marks and intended elevations for the Work are as indicated.

PART 2  PRODUCTS

2.01 FILL MATERIALS

A. Structural Fill:  Conforming to State of Utah Highway Department standard.
1. Maximum partical size not to exceed 4".
2. Minimum of 25% fines passing the No. 200 sieve.
3. Liquid Limit greater than 35%.
4. Plasticity Index greater that15%

B. Sand:  Conforming to State of Utah Highway Department standard.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that survey bench marks and intended elevations for the work are as indicated.

3.02 TRENCHING

A. Notify HFS Architects of unexpected subsurface conditions and discontinue affected Work in area until 
notified to resume work.

B. Slope banks of excavations deeper than 4 feet to angle of repose or less until shored.

C. Do not interfere with 45 degree bearing splay of foundations.

D. Cut trenches wide enough to allow inspection of installed utilities.

E. Hand trim excavations.  Remove loose matter.

F. Remove excavated material that is unsuitable for re-use from site.

G. Remove excess excavated material from site.

3.03 PREPARATION FOR UTILITY PLACEMENT

A. Cut out soft areas of subgrade not capable of compaction in place.  Backfill with general fill.

B. Compact subgrade to density equal to or greater than requirements for subsequent fill material.

C. Until ready to backfill, maintain excavations and prevent loose soil from falling into excavation.

3.04 BACKFILLING

A. Backfill to contours and elevations indicated using unfrozen materials.

B. Employ a placement method that does not disturb or damage other work.

C. Systematically fill to allow maximum time for natural settlement.  Do not fill over porous, wet, frozen or 
spongy subgrade surfaces.

D. Maintain optimum moisture content of fill materials to attain required compaction density.

E. Slope grade away from building minimum 2 inches in 10 ft, unless noted otherwise.  Make gradual grade 
changes.  Blend slope into level areas.

F. Correct areas that are over-excavated.
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1. Other areas:  Use general fill, flush to required elevation, compacted to minimum 97 percent of 
maximum dry density.

G. Compaction Density Unless Otherwise Specified or Indicated:
1. Under paving, slabs-on-grade, and similar construction:  96 percent of maximum dry density.
2. At other locations:  90 percent of maximum dry density.

H. Reshape and re-compact fills subjected to vehicular traffic.

3.05 BEDDING AND FILL AT SPECIFIC LOCATIONS

A. Utility Piping and Conduits:
1. Bedding:  Use sand.
2. Cover with Structural fill.
3. Fill up to subgrade elevation.
4. Compact in maximum 8 inch lifts to 95 percent of maximum dry density.

B. At Pipe Culverts:
1. Bedding:  Use sand.
2. Cover with Structural fill.
3. Fill up to subgrade elevation.
4. Compact in maximum 8 inch lifts to 95 percent of maximum dry density.

3.06 TOLERANCES

A. Top Surface of General Backfilling:  Plus or minus 1 inch from required elevations.

3.07 FIELD QUALITY CONTROL

A. See Section 01400 - Quality Requirements, for general requirements for field inspection and testing.

B. Perform compaction density testing on compacted fill in accordance with ASTM D1556, ASTM D2167, ASTM 
D2922, or ASTM D3017.

C. Evaluate results in relation to compaction curve determined by testing uncompacted material in accordance 
with ASTM D 698 ("standard Proctor"), ASTM D 1557 ("modified Proctor"), or AASHTO T 180.

D. If tests indicate work does not meet specified requirements, remove work, replace and retest.

E. Frequency of Tests:  ________.

3.08 CLEANING

A. Remove unused stockpiled materials, leave area in a clean and neat condition.  Grade stockpile area to 
prevent standing surface water.

END OF SECTION
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SECTION 02741

BITUMINOUS CONCRETE PAVING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Aggregate base course.

B. Double course bituminous concrete paving.

1.02 RELATED REQUIREMENTS

A. Section 02310 - Grading:  Preparation of site for paving and base.

B. Section 02316 - Fill and Backfill:  Compacted subgrade for paving.

C. Section 02765 - Pavement Markings

1.03 QUALITY ASSURANCE

A. Perform Work in accordance with State of Utah Highways standard.

B. Mixing Plant:  Conform to State of Utah Highways standard.

C. Obtain materials from same source throughout.

1.04 REGULATORY REQUIREMENTS

A. Conform to applicable code for paving work on public property.

1.05 FIELD CONDITIONS

A. Do not place asphalt when ambient air or base surface temperature is less than 40 degrees F, or surface is 
wet or frozen.

B. Place bitumen mixture when temperature is not more than 15 F degrees below bitumen supplier's bill of 
lading and not more than maximum specified temperature.

PART 2  PRODUCTS

2.01 MATERIALS

A. Aggregate for Base Course:  Angular crushed washed stone; free of shale, clay, friable material and debris.
1. Graded in accordance with ASTM C 136, within the following limits:

a. 1 inch sieve:  100 percent passing.
b. 1/2 inch sieve:  70 to 100 percent passing.
c. No. 4 sieve:  41 to 68 percent passing.
d. No. 50:  10 to 27 percent passing.
e. No. 200:  4 to 13 percent passing

B. Aggregate for Wearing Course:  Angular crushed washed stone; free of shale, clay, friable material and 
debris.
1. Graded in accordance with ASTM C 136, within the following limits:

a. 1/2 inch sieve: 100 percent passing
b. 3/8 inch sieve:  70 to 100 percent passing.
c. No. 4 sieve:  50 to 78 percent passing.
d. No. 16 sieve:  30 to 48 percent passing.
e. No. 50: 18 to 31 percent passing
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f. No. 200: 7 to 13 percent passing

C. Primer:  In accordance with State of Utah Highways standards.

D. Tack Coat:  Homogeneous, medium curing, liquid asphalt.

2.02 ASPHALT PAVING MIXES AND MIX DESIGN

A. Wearing Course: 5 to 7 percent of asphalt cement by weight in mixture in accordance with AI MS-2.

2.03 SOURCE QUALITY CONTROL

A. Test mix design and samples in accordance with AI MS-2.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that compacted subgrade is dry and ready to support paving and imposed loads.

B. Verify gradients and elevations of base are correct.

3.02 BASE COURSE

A. Place and compact base course.

3.03 PREPARATION - PRIMER

A. Apply primer in accordance with manufacturer's instructions.

B. Apply primer on aggregate base or subbase at uniform rate of 1/3 gal/sq yd.

C. Use clean sand to blot excess primer.

3.04 PREPARATION - TACK COAT

A. Apply tack coat in accordance with manufacturer's instructions.

B. Apply tack coat on asphalt or concrete surfaces over subgrade surface at uniform rate of 1/3 gal/sq yd.

C. Apply tack coat to contact surfaces of curbs, gutters and adjacent concret pavement.

3.05 PLACING ASPHALT PAVEMENT 

A. Place wearing course to thicknesses shown on drawings- maximum lift thickness is 3 inches.

B. Compact pavement by rolling to specified density.  Do not displace or extrude pavement from position.  Hand 
compact in areas inaccessible to rolling equipment.

C. Perform rolling with consecutive passes to achieve even and smooth finish, without roller marks.

3.06 TOLERANCES

A. Flatness:  Maximum variation of 1/8 inch measured with 10 foot straight edge.

B. Compacted Thickness:  Within 1/4 inch of specified or indicated thickness.

C. Variation from True Elevation:  Within 1/2 inch.

3.07 FIELD QUALITY CONTROL

A. See Section 01400 - Quality Requirements, for general requirements for quality control.

B. Provide field inspection and testing. Take samples and perform tests in accordance with AI MS-2.
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3.08 PROTECTION

A. Immediately after placement, protect pavement from mechanical injury for 5 days or until surface temperature 
is less than 140 degrees F.

END OF SECTION

HFSArchitects
HFSA #0813.01
DFCM #07039260

Northern Utah County Building
Mountainland Applied Technology College

Utah College of Applied Technology

BITUMINOUS CONCRETE PAVING 02741 3 



SECTION 02751

PORTLAND CEMENT CONCRETE PAVING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Concrete sidewalks, stair steps, integral curbs, gutters, parking areas, and roads.

1.02 RELATED REQUIREMENTS

A. Section 02310 - Grading:  Preparation of site for paving and base and preparation of subsoil at pavement 
perimeter for planting.

B. Section 02316 - Fill and Backfill:  Compacted subbase for paving.

C. Section 02640 - Manholes and Covers:  Manholes including frames.

D. Section 03300 - Cast-in-Place Concrete.

E. Section 07900 - Joint Sealers:  Sealant for joints.

F. Section 09900 - Paints and Coatings:  Pavement markings.

1.03 REFERENCE STANDARDS

A. ACI 211.1 - Standard Practice for Selecting Proportions for Normal, Heavyweight, and Mass Concrete; 
American Concrete Institute International; 1991 (Reapproved 2002).

B. ACI 301 - Specifications for Structural Concrete for Buildings; American Concrete Institute International; 
2005.

C. ACI 304R - Guide for Measuring, Mixing, Transporting, and Placing Concrete; American Concrete Institute 
International; 2000.

D. ACI 305R - Hot Weather Concreting; American Concrete Institute International; 1999.

E. ACI 306R - Cold Weather Concreting; American Concrete Institute International; 1988 (Reapproved 2002).

F. ASTM A 615/A 615M - Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete 
Reinforcement; 2007.

G. ASTM C 33 - Standard Specification for Concrete Aggregates; 2007.

H. ASTM C 39/C 39M - Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens; 
2005.

I. ASTM C 94/C 94M - Standard Specification for Ready-Mixed Concrete; 2007.

J. ASTM C 150 - Standard Specification for Portland Cement; 2007.

K. ASTM C 173/C 173M - Standard Test Method for Air Content of Freshly Mixed Concrete by the Volumetric 
Method; 2007.

L. ASTM C 260 - Standard Specification for Air-Entraining Admixtures for Concrete; 2006.

M. ASTM C 494/C 494M - Standard Specification for Chemical Admixtures for Concrete; 2008.

N. ASTM C 618 - Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in 
Concrete; 2005.
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O. ASTM D 1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete Paving and 
Structural Construction (nonextruding and Resilient Bituminous Types); 2004.

P. ASTM D 1752 - Standard Specification for Preformed Sponge Rubber Cork and Recycled PVC Expansion 
Joint Fillers for Concrete Paving and Structural Construction; 2004a.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on joint filler, admixtures, and curing compound.

1.05 WARRANTY

A. See Section 01780 - Closeout Submittals, for additional warranty requirements.

B. Correct defective Work within a two year period after Date of Substantial Completion.

C. Provide a written warranty.  Defective work includes, pitting, spalling, reaction to aggregate, cracking 
associated with settlement, off setting of joints associated with settlement and any and all problems 
associated with substandard materials and/or workmanship.

PART 2  PRODUCTS

2.01 FORM MATERIALS

A. Form Materials:  Conform to ACI 301.

B. Joint Filler:  Preformed; expansion and isolation joint filler strips: ASTM D 175 asphalt saturated cellulosic 
fiber with "Void Cap" .
1. Thickness:  1/2 inch.

2.02 REINFORCEMENT

A. Dowels:  ASTM A 615/A 615M Grade 40 (280); deformed billet steel bars; galvanized finish.

2.03 CONCRETE MATERIALS

A. Obtain cementitious materials from same source throughout.

B. Cement:  ASTM C 150 Normal - Type I or II portland type, grey color.

C. Fine and Coarse Mix Aggregates:  ASTM C 33.

D. Fly Ash:  ASTM C 618, Class F.

E. Water:  Clean, and not detrimental to concrete.

F. Fiber Reinforcement:  Synthetic fibers shown to have long-term resistance to deterioration when in contact 
with alkalis and moisture; 1/2 inch to 1-1/2" length. 
1. Acceptable Products:

a. Forta Fiber by Forta Corporation
b. Fibrasol F, Axim Concrete Technologies
c. Fiberstrand F, Euclid Chemical Company
d. Fibermesh, SI Concrete Systems
e. Substitutions:  See Section 01600 - Product Requirements.

G. Air Entrainment Admixture:  ASTM C 260.

H. Chemical Admixtures:  ASTM C 494/C 494M, Type F - Water Reducing, High Range.
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1. Do not use chemicals that will result in soluble chloride ions in excess of 0.1 percent by weight of 
cement.

2.04 ACCESSORIES

A. Wet Curing Blanket
1. Acceptable Products:

a. AquaCure; DRC Industries; www.aquacureblanket.com.
b. UltraCure NCF; McTech Group Inc.; www.ultracure.net

B. Liquid Surface Sealer:  Aquapel Plus by L&M Construction Chemicals.

C. Joint Sealer:  Type self leveling as specified in Section 07900.

2.05 CONCRETE MIX DESIGN

A. Proportioning Normal Weight Concrete:  Comply with ACI 211.1 recommendations.

B. Concrete Strength:  Establish required average strength for each type of concrete on the basis of field 
experience or trial mixtures, as specified in ACI 301.
1. For trial mixtures method, employ independent testing agency acceptable to HFS Architects for 

preparing and reporting proposed mix designs.

C. Admixtures:  Add acceptable admixtures as recommended in ACI 211.1 and at rates recommended by 
manufacturer.

D. Fiber Reinforcement:  Add to mix at rate of 1.5 pounds per cubic yard, or as recommended by manufacturer 
for specific project conditions.

E. Concrete Properties:
1. Compressive Strength, when tested in accordance with ASTM C 39/C 39M at 28 days:  4,000 psi.
2. Fly Ash Content:  15 percent of cementitious materials by weight- Note: if Type I concrete is used 15% 

fly ash must be used for sulfate resistance.
3. Cement Content:  Minimum 576 lb per cubic yard.
4. Water-Cement Ratio:  Maximum 45 percent by weight.
5. Total Air Content:  6 1/2% plus or minus 1% percent, determined in accordance with ASTM C 173/C 

173M.
6. Maximum Slump:  3 inches.
7. Maximum Aggregate Size:  3/4 inch.

2.06 MIXING

A. Transit Mixers:  Comply with ASTM C 94/C 94M.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify compacted subgrade is acceptable and ready to support paving and imposed loads.

B. Verify gradients and elevations of base are correct.

3.02 SUBBASE

A. Prepare subbase in accordance with State of Utah Highways standards.

3.03 PREPARATION

A. Moisten base to minimize absorption of water from fresh concrete.
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B. Coat surfaces of manhole frames with oil to prevent bond with concrete pavement.

C. Notify HFS Architects minimum 24 hours prior to commencement of concreting operations.

3.04 FORMING

A. Place and secure forms to correct location, dimension, profile, and gradient.

B. Assemble formwork to permit easy stripping and dismantling without damaging concrete.

C. Place joint filler vertical in position, in straight lines.  Secure to formwork during concrete placement.

3.05 REINFORCEMENT

A. Provide doweled joints 8 inch on center at interruptions of concrete- either non-keyed cold joints, or 
expansion joints.

3.06 COLD AND HOT WEATHER CONCRETING

A. Follow recommendations of ACI 305R when concreting during hot weather.

B. Follow recommendations of ACI 306R when concreting during cold weather.

C. Do not place concrete when base surface temperature is less than 40 degrees F, or surface is wet or frozen.

3.07 PLACING CONCRETE

A. Coordinate installation of snow melting components.

B. Place concrete in accordance with ACI 304R.

C. Place concrete continuously over the full width of the panel and between predetermined construction joints.  
Do not break or interrupt successive pours such that cold joints occur.

D. As soon as possible, place Wet Curing Blankets per manufacturer's written instructions.

3.08 JOINTS

A. Align curb, gutter, and sidewalk joints.

B. Place 3/8 inch wide expansion joints at 20 foot intervals and to separate paving from vertical surfaces and 
other components and in pattern indicated.
1. Form joints with joint filler extending from bottom of pavement to within 1/2 inch of finished surface.
2. Secure to resist movement by wet concrete.

C. Provide scored joints:
1. At 5 feet intervals.

D. Provide keyed joints as indicated.

E. Saw cut contraction joints 3/16 inch wide at an optimum time after finishing.  Cut 1/3 into depth of slab.

3.09 FINISHING

A. Area Paving:  Light broom, texture perpendicular to pavement direction.

B. Sidewalk Paving:  Light broom, texture perpendicular to direction of travel with troweled and radiused edge 
1/4 inch radius.

C. Curbs and Gutters:  Light broom, texture parallel to pavement direction.

D. Inclined Vehicular Ramps:  Broomed perpendicular to slope.
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E. Place sealer on exposed concrete surfaces immediately after finishing.  Install in accordance with 
manufacturer's instructions.

3.10 JOINT SEALING

A. See Section 07900 for joint sealer requirements.

3.11 TOLERANCES

A. Maximum Variation of Surface Flatness:  1/4 inch in 10 ft.

B. Maximum Variation From True Position:  1/4 inch.

3.12 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests, as specified in Section 01400.
1. Provide free access to concrete operations at project site and cooperate with appointed firm.
2. Submit proposed mix design of each class of concrete to inspection and testing firm for review prior to 

commencement of concrete operations.
3. Tests of concrete and concrete materials may be performed at any time to ensure conformance with 

specified requirements.

B. Compressive Strength Tests:  ASTM C 39/C 39M.  For each test, mold and cure three concrete test 
cylinders.  Obtain test samples for every 100 cu yd or less of each class of concrete placed.
1. Take one additional test cylinder during cold weather concreting, cured on job site under same 

conditions as concrete it represents.
2. Perform one slump test for each set of test cylinders taken.

C. Maintain records of placed concrete items.  Record date, location of pour, quantity, air temperature, and test 
samples taken.

3.13 PROTECTION

A. Immediately after placement, protect pavement from premature drying, excessive hot or cold temperatures, 
and mechanical injury.

B. Do not permit pedestrian or vehicular traffic over pavement for 7 days minimum after finishing.

END OF SECTION
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SECTION 02765

PAVEMENT MARKINGS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Parking lot markings, including parking bays, crosswalks, arrows, handicapped symbols, and curb markings.

B. Roadway lane markings and crosswalk markings.

C. "No Parking" curb painting.

1.02 RELATED REQUIREMENTS

A. Section 02751 - Portland Cement Concrete Paving.

1.03 REFERENCE STANDARDS

A. FS TT-B-1325 - Beads (Glass Spheres); Retro-Reflective; Rev. D, 2007.

B. MPI (APL) - Master Painters Institute Approved Products List; Master Painters and Decorators Association; 
current edition, www.paintinfo.com.

C. FHWA MUTCD - Manual on Uniform Traffic Control Devices for Streets and Highways; U.S. Department of 
Transportation, Federal Highway Administration; http://mutcd.fhwa.dot.gov; current edition.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Manufacturer's data sheets on each product to be used, including:
1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Deliver paint in containers of at least 5 gallons accompanied by batch certificate.

B. Deliver glass beads in containers suitable for handling and strong enough to prevent loss during shipment 
accompanied by batch certificate. 

C. Store products in manufacturer's unopened packaging until ready for installation.

D. Store and dispose of solvent-based materials, and materials used with solvent-based materials, in 
accordance with requirements of local authorities having jurisdiction.

1.06 FIELD CONDITIONS

A. Do not install products under environmental conditions outside manufacturer's absolute limits.

1.07 EXTRA MATERIALS

A. See Section 01600 - Product Requirements, for additional provisions.

B. Supply 2 containers of each color for DFCM's use.

PART 2  PRODUCTS

2.01 MATERIALS
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A. Line and Zone Marking Paint:  State of Utah #780 Traffic Marking Paint; color(s) as indicated.
1. Roadway Markings:  As required by authorities having jurisdiction.
2. Parking Lots:  Yellow.
3. Handicapped Symbols:  Blue.
4. No parking curb: Red

PART 3  EXECUTION

3.01 EXAMINATION

A. Do not begin installation until substrates have been properly prepared.

B. If substrate preparation is the responsibility of another installer, notify HFS Architects of unsatisfactory 
preparation before proceeding.

3.02 PREPARATION

A. Allow new pavement surfaces to cure for a period of not less than 14 days before application of marking 
materials.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best result for the 
substrate under the project conditions.

C. Clean surfaces thoroughly prior to installation.
1. Remove dust, dirt, and other granular surface deposits by sweeping, blowing with compressed air, 

rinsing with water, or a combination of these methods. 

D. Where oil or grease are present, scrub affected areas with several applications of trisodium phosphate 
solution or other approved detergent or degreaser, and rinse thoroughly after each application; after cleaning, 
seal oil-soaked areas with cut shellac to prevent bleeding through the new paint.

E. Establish survey control points to determine locations and dimensions of markings; provide templates to 
control paint application by type and color at necessary intervals.

F. Temporary Pavement Markings:  When required or directed by HFS Architects, apply temporary markings of 
the color(s), width(s) and length(s) as indicated or directed.  
1. After temporary marking has served its purpose, remove temporary marking by carefully controlled 

sandblasting, approved grinding equipment, or other approved method so that surface to which the 
marking was applied will not be damaged.

2. At Contractor's option, temporary marking tape may used in lieu of temporary painted marking; remove 
unsatisfactory tape and replace with painted markings at no additional cost to DFCM.

3.03 INSTALLATION

A. Begin pavement marking as soon as practicable after surface has been cleaned and dried.

B. Do not apply paint if temperature of surface to be painted or the atmosphere is less than 50 degrees F or 
more than 95 degrees F.

C. Apply in accordance with manufacturer's instructions using an experienced technician that is thoroughly 
familiar with equipment, materials, and marking layouts. 

D. Comply with FHWA MUTCD manual (http://mutcd.fhwa.dot.gov) for details not shown.

E. Apply markings in locations determined by measurement from survey control points; preserve control points 
until after markings have been accepted.
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F. Apply uniformly painted markings of color(s), lengths, and widths as indicated on the drawings true, sharp 
edges and ends.
1. Apply paint in one coat only.
2. Wet Film Thickness:  0.015 inch, minimum.
3. Dry film thickness: 0.007, minimum
4. Length Tolerance:  Plus or minus 2 inches.
5. Width Tolerance:  Plus or minus 1/8 inch.

G. Roadway Traffic Lanes:  Use suitable mobile mechanical equipment that provides constant agitation of paint 
and travels at controlled speeds.
1. If paint does not dry within expected time, discontinue paint operations until cause of slow drying is 

determined and corrected.
2. Skip Markings:  Synchronize one or more paint "guns" to automatically begin and cut off paint flow; 

make length of intervals as indicated.
3. Use hand application by pneumatic spray for application of paint in areas where a mobile paint 

applicator cannot be used.

H. Parking Lots:  Apply parking space lines, entrance and exit arrows, painted curbs, and other markings 
indicated on drawings.
1. Mark the International Handicapped Symbol at indicated parking spaces.
2. Hand application by pneumatic spray is acceptable.

I. Symbols:  Use a suitable template that will provide a pavement marking with true, sharp edges and ends, of 
the design and size indicated.

3.04 DRYING, PROTECTION, AND REPLACEMENT

A. Protect newly painted markings so that paint is not picked up by tires, smeared, or tracked.

B. Provide barricades, warning signs, and flags as necessary to prevent traffic crossing newly painted markings.

C. Allow paint to dry at least the minimum time specified by the applicable paint standard and not less than that 
recommended by the manufacturer.

D. Remove and replace markings that are applied at less than minimum material rates; deviate from true 
alignment; exceed length and width tolerances; or show light spots, smears, or other deficiencies or 
irregularities.

E. Remove markings in manner to avoid damage to the surface to which the marking was applied, using 
carefully controlled sand blasting, approved grinding equipment, or other approved method.

F. Replace removed markings at no additional cost to DFCM.

END OF SECTION
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LAWN SPRINKLER PIPING 02813 - 1

SECTION 02813 - LAWN SPRINKLER PIPING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1
Specification Sections, apply to this Section.

1.2 SUMMARY

A. The Irrigation Plan is diagrammatic.  All lines, heads and equipment are shown in approximate locations for
purposes of graphic display  and shall not be considered as exact locations.  The drawings shall not be measured.
If any discrepancies shall arise in the layout or installation of the irrigation system, the contractor shall consult with
the Landscape Architect.  Failure to consult with the Landscape Architect prior to the installation of the system
may result in the removal, re-installation or changes to the system at the contractors expense.  

B. The contractor shall verify the existing water pressure at the point of connection.  If the existing water pressure
is less than 60 psi or greater than 90 psi, the contractor shall immediately notify the Landscape Architect before
proceeding.  If the existing water pressure is within the acceptable 60 - 90 psi, the contractor shall proceed with
the installation of the system and a report of the existing water pressure shall be forwarded  to the Landscape
Architect.  

C. This Section includes verification of the existing water pressure at the point of connection, piping, valves,
sprinklers, lawn sprinkler specialties, automatic controller, point source  irrigation circuits, backflow preventer, and
electrical control wiring.

D. Insure that all trenches have been thoroughly settled with water before installing NEW sod. 

E. All new pipes are to installed with a minimum of 12 inch separation between pipes, either horizontally or vertically.

1.3 DEFINITIONS

A. Circuit Piping:  Downstream from control valves to sprinklers, specialties, and drain valves.  Piping is under
pressure during flow.

B. Pressure Piping:  Downstream from point of connection to water distribution piping to and including control valves.
Piping is under water distribution system pressure.

C. The following are industry abbreviations for plastic materials:

1. PVC:  Polyvinyl chloride plastic.

1.4 SYSTEM PERFORMANCE REQUIREMENTS

A. Minimum Water Coverage:  100 percent of turf and planting areas.

1.     100 percent of turf and planting areas.  

2.     All heads will be spaced uniformly.
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3.     The spacing between heads shall not exceed the manufactures recommendations.

B. Location of Sprinklers and Specialties: 

1. Design location is approximate.  Make adjustments necessary to avoid buildings, retaining walls, fences,
trees, signs and light standards.

2. Spray Patterns: Adjust all nozzle spray patterns by changing nozzles or pattern types to eliminate throwing
water directly onto buildings.  

3. Locate heads a minimum of 1 inch from sidewalks, curbs, mowstrips  and all hardsurfaces.

4. Heads located adjacent to buildings shall be a minimum of 6 inches from building walls.

C. Location of Sprinklers and Specialties:  Design location is approximate.  Make minor adjustments necessary to
avoid buildings, retaining walls, fences, trees, signs and light standards.

D. Minimum Working Pressures:  The following are minimum pressure requirements for piping, valves, and
specialties, unless otherwise indicated:

1. Pressure Piping:  200 psi

2. Circuit Piping:      200 psi

1.5 SUBMITTALS

A. Product Data:  Include pressure rating, rated capacity, settings, and electrical data of selected models for the
following:

1. Automatic Controller w/ included options as per Irrigation Legend 
2. Electric Control Wires
3. Wire Splice Fittings
4. Cast Iron Curb Box
5. Plastic Valve boxes.
6. Sprinkler heads: Include all varieties on Irrigation Legend.
7. PVC Pipe.
8. PVC Fittings.
9. Primer & Glue.
10. Swing Joints.
11. Quick Couplers
12. Ball Valves
13. Backflow Preventer
14. Strong Box Enclosure
15. Galvanized Pipe & fittings
16. Gate Valves 
17. Automatic Electric Control Valves. (Plastic)
18. Harco Cast Iron Fittings - Pressure Pipe Only
19. Pressure test to verify the existing water pressure (psi) on the existing system mainline with written results

to the Landscape Architect.

B. Maintenance Data:  Include data for the following:

1. Automatic control valves.
2. Sprinkler heads
3. Specialties.
4. Automatic Controller.
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5. Backflow Preventer

1.6 QUALITY ASSURANCE

A. Product Options:  Drawings indicate size, profiles, and dimensional requirements of lawn sprinkler piping
components and are based on specific types and models indicated. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a
testing agency acceptable to authorities having jurisdiction.

C. Comply with NFPA 70, "National Electrical Code," for electrical connections between wiring and electrically
operated devices.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Preparation for Transport:  Prepare valves according to the following:

1. Ensure that valves are dry and internally protected against rust and corrosion.
2. Protect valves against damage to threaded ends and flange faces.
3. Set valves in best position for handling.  Set valves closed to prevent rattling.

B. During Storage:  Use precautions for valves according to the following:

1. Do not remove end protectors unless necessary for inspection; then, reinstall for storage.
2. Protect from weather.  Store indoors and maintain temperature higher than ambient dew-point temperature.

Support off ground or pavement in watertight enclosures when outdoor storage is necessary.

C. Deliver piping with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to
prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.

D. Protect stored piping from moisture and dirt.  Elevate above grade.  Do not exceed structural capacity of floor
when storing inside.

E. Protect flanges, fittings, and specialties from moisture and dirt.

F. Store plastic piping protected from direct sunlight.  Support to prevent sagging and bending.

1.8 PROJECT CONDITIONS

A. Research public utility records, and verify existing utility locations.

B. Investigate and determine available water supply water pressure and flow characteristics.

C. Site Information:  Reports on subsurface condition investigations made during design of Project are available for
informational purposes only; data in reports are not intended as warranties of accuracy or continuity of conditions
(between soil borings).  Owner assumes no responsibility for interpretations or conclusions drawn from this
information.

1.9 SEQUENCING AND SCHEDULING

A. Maintain uninterrupted water service to building during normal working hours.  Arrange for temporary water shutoff
with Owner.
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B. Arrange for water shut-off with Owner.

C. Coordinate lawn sprinkler piping with utility work.

1.10 PRODUCTS

1.11 MANUFACTURERS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be
incorporated into the Work include, but are not limited to, the following:

1. Bronze Ball Valves:
a. Apollo Ball Valves; Conbraco Industries, Inc.
b. Grinnell Corp.; Mueller Co.; Water Products Div.

2. Bronze, Automatic Control Valves:
a. Hunter Industries Inc.
b. Rain Bird Sprinkler Mfg. Corp.

3. Plastic, Automatic Control Valves:
a. Hunter Industries Inc.
b. Rain Bird Sprinkler Mfg. Corp.

4. Control-Valve Boxes:
a. AMETEK; Plymouth Products Div.
b. Carson-Brooks Plastics, Inc.

5. Quick Couplers and Keys:
a. Hunter Industries Inc..
b. Rain Bird Sprinkler Mfg. Corp.

6. Sprinklers:
a. Hunter Industries Inc.
b. Rain Bird Sprinkler Mfg. Corp.

7. Miscellaneous Specialties:
a. Hunter Industries Inc.

8. Controllers:
a. Hunter Industries Inc..
b. Rain Bird Sprinkler Mfg. Corp.

9. BACKFLOW PREVENTER

a. Backflow preventer shall be as called for on the irrigation legend or equal.   The size shall be
equal to the mainline which feeds this valve.   Valve shall be tested to withstand pressures of 175
psi and meeting ASSE, CSA, IAPMO listed, SBCCI, USC approvals.

b.    The backflow enclosure shall be of a vandal and weather resistant nature manufactured entirely of
marine grade aluminum alloy 5052-H32, with a wall thickness of one eighth inch.  The mounting base
shall be manufactured entirely of stainless steel. The main housing shall be of solid sheet
construction punched on the sides with a rectangular pattern for viewing backflow operation. The
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length of the enclosure shall be expandable to allow for site adjustment. The enclosure shall have
a mounting lip on one end and a locking mechanism on the other end. The mounting base shall be
submerged into the concrete a minimum of two inches, and position the enclosure two and one half
inches above the concrete for drainage purposes. The locking mechanism shall be of the full release
type which allows for complete removal of the enclosure from its mounting base without the use of
tools. The handle controlling the locking mechanism shall be concealed within the surface of the
enclosure and provide for a padlock.

10. GATE VALVES

a. American Flow Control

11. PRESSURE REDUCING VALVE

a. Bermad Control Valves
b. CLA-VAL Co.

12. CAST-IRON FITTINGS

a. HARCO DEEP BELL; The Harrington Corporation of Lynchburg, VA. 

1.12 PIPES, TUBES AND CONDUITS

A. 3" diameter and less PVC Pipe:  ASTM  D 1785, PVC 1120 compound, Schedule 40 -solvent weld joints.

B. Flex swing risers shall be THICK-WALLED POLY PIPE as manufactured by Rainbird.  This pipe is to be used only
on 15 to 25 foot diameter spray heads between heads and lateral lines and shall not exceed a distance of 5 feet.

1.13 PIPE FITTINGS

A. PVC Socket Fittings for Circuit Piping, Schedule 40:  ASTM D 2466.

B. PVC Socket Fittings for Pressure Piping, Schedule 80:  ASTM D 2467. PVC Threaded Fittings:  ASTM D 2464.

C. Fittings on PRESSURE LINES shall be manufactured of ductile iron, Grade 65-45-12 in accordance with ASTM
A-536.  Fittings shall  have deep bell  push-on joints with gaskets  meeting ASTM F-477.  Fittings shall be HARCO
DEEP BELL as manufactured by The Harrington Corporation of Lynchburg, VA.  Transition gaskets are not
allowed.

D. Fittings on flex swing risers shall be barbed insert ells made of THICK-WALLED POLY PIPE as manufactured
by Rainbird.

1.14 VALVES AND VALVE SPECIALTIES

A. Electric remote control valves:

All electric remote control valves shall be of the size and type as specified on the Irrigation Legend.

B. Cast-Iron -  Nonrising-Stem Gate Valves:  MSS SP-70, Type I, solid wedge; nonrising stem and flanged ends.
Include all bronze trim; Class 125, ASTM A 126, cast-iron body; and handwheel.

C. Bronze Ball Valves:  MSS SP-110, Class 150, 600-psi cold working pressure.  Include bronze, two-piece
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construction body with regular port; chrome-plated brass ball; blowout-proof stem; PTFE seats and seals;
threaded-end connections; and lever handle.

D. Quick-Couplers:  Factory-fabricated, bronze or brass, two-piece assembly.  Include coupler water-seal valve;
removable upper body with spring-loaded or weighted, locking rubber-covered cap; hose swivel with
ASME B1.20.7, 3/4-11.5NH threads for garden hose on outlet; and operating key.

1. Locking Top:  Include vandal-resistant, locking feature with two matching keys.

E. Curb-Stop Service Boxes:  Cast iron with telescoping top section of length required for depth of bury of valve,
cover with lettering "WATER," bottom section with base of size to fit over curb stop, and 3-inch diameter barrel.
Include steel tee-handle shutoff rod with one pointed end, stem of length to operate curb stop, and slotted end
fitting curb-stop head.

F. Control-Valve Boxes:  PE, ABS, fiberglass, polymer concrete, or precast concrete box and cover, with open
bottom, openings for piping, and designed for installing flush with grade.  Include size as required for valves and
service.

1. Drainage Backfill:  Cleaned gravel or crushed stone, graded from 1 inch to 3/4 inch minimum.

1.15 SPRINKLERS

A. Description:  Manufacturer's standard sprinklers designed for uniform coverage over entire spray area indicated,
at available water pressure.

B. Components: Plastic housing and stainless steel and corrossion-resistant interior parts.

C. Pop-up, Spray Sprinklers:  Fixed pattern, with screw-type flow adjustment and stainless-steel retraction spring.

D. Pop-up, Rotary, Spray Sprinklers:  Gear drive, full-circle and adjustable part-circle types.

E. Pop-up, Rotary, Impact Sprinklers:  Impact drive, full-circle and part-circle types.

1.16 AUTOMATIC CONTROL SYSTEM

A. Exterior Control Enclosures: Weatherproof enclosure with locking cover and two matching keys;
1. Material:  Stainless-steel, sheet metal.

2. Provision for grounding, using a 3 rod grounding system as per the detail drawings and the manufactures
recommendations.

3. Remote Control operation using handheld units.

B. Transformer:  Internal; and suitable for converting 120-V, ac building power to 24-V, ac power.

C. Controller Stations for Automatic Control Valves:  Each station is variable from approximately 0ne to 99 minutes.
Include switch for manual or automatic operation of each station.

D. Timing Device: Refer to Irrigation Legend on drawings.

1. Manual or Semiautomatic Operation:  Allow this mode without disturbing preset automatic operation.
2. Nickel-Cadmium Battery and Trickle Charger:  Automatically power timing device during power outages.

E. Control Wiring:  UL 493, Type UF, solid-copper-conductor, insulated cable, suitable for direct burial.
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1. 120 Volt Power Feeder-Circuit Cables:  No. 12 AWG minimum, between building and controllers, to be
hard wired.  No splicing or plug-in connection allowed.

2. Low-Voltage, Branch-Circuit Cables: Between controllers and automatic control valves, provide 2 (Two -
white and blue colored) No. 14 AWG minimum for the ground or common wires (one wire is to serve as
a spare) and  One (1) 18 AWG minimum 8 multi-strand wire to each valve manifold location, unless there
is a massing of more than 8 valves, then provide 2 -  18 AWG minimum 8 multi-strand wire to the valve
manifold location.  

3. All splices must me made in either the valve boxes or the pull boxes.   NO EXCEPTIONS. 

4. Splicing Materials: 3M DBY Splicing Kits.

PART 2 - EXECUTION

2.1 PREPARATION

A. Set stakes to identify proposed lawn sprinkler locations.  Obtain Architect's approval before excavation.

2.2 TRENCHING AND BACKFILLING

A. For excavating, trenching, and backfilling of trenches;   All pipes shall be separated by 12 inches in either the
vertical or horizontal direction.   All trenches shall be dug a minimum of 14 inches deep and as  wide as necessary
to accommodate a 12 separation between all pipes.  Material within 2 inches of any pipe shall be 1/4 inch  minus,
either existing material or imported as required.  

B. Install piping and wiring in 4" PVC  sleeves under sidewalks, roadways, parking lots.

C. Drain Pockets:  Excavate to sizes indicated.  Backfill with cleaned gravel or crushed stone, graded from 1inch to
3/4 inch minimum, to 12 inches below grade.  Cover gravel or crushed stone with sheet of asphalt-saturated felt
and backfill remainder with excavated material.

D. Provide 2 inch  minimum cover over top of underground piping.

2.3 TRENCHING AND BACKFILLING  - DRIP SYSTEM

A. For excavating, trenching, and backfilling of trenches; Refer to details on drawings.

B. Install piping with manufacturer recommended stakes.

2.4 PIPING APPLICATIONS

A. Install components having pressure rating equal to or greater than system operating pressure.

B. Piping in control-valve boxes and aboveground may be joined with flanges instead of joints indicated.

C. Underground, Pressure Piping:  Use the following:

1. 3-Inch and Smaller:  Schedule 40 PVC pipe with solvent-cemented joints.
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2. 4-Inch and Larger:  Class 200:  Pipe - ASTM D 2241;  Rubber rings - ASTM F 447; Joint Design - ASTM
D 3139, with the following cast-iron fittings: 

a. Manufactured of ductile iron, Grade 65-45-12 in accordance with ASTM A-536.  Fittings shall  have
deep bell  push-on joints with gaskets  meeting ASTM F-477.  Fittings shall be HARCO DEEP BELL
as manufactured by The Harrington Corporation of Lynchburg, VA.  Transition gaskets are not
allowed.

D. Circuit Piping:  Use the following:

1. 2-Inch and Smaller:  Schedule 40 PVC pipe, Schedule 40 PVC socket fittings, and solvent-cemented joints.

E. Underground Branches and Offsets at Sprinklers and Devices: flexible swing joints.

F. SLEEVES:   4" Schedule 40 PVC pipe, unless otherwise called for on the drawings; 4" Schedule 40 PVC socket
fittings, and solvent-cemented joints.

G. CONTROL WIRES (24 volt AC, nominal):

1. Wires connecting the remote control valves to the irrigation controller are single conductors, type PE.  Its
construction incorporates a solid copper conductor and polyethylene (PE) insulation with a minimum
thickness of 0.045 inches.  The wires shall be UL listed for direct burial in irrigation systems and be rated
at a minimum of 30 VAC.  Wire sizes and colors are defined in the irrigation plans and other specifications.

2. All control wires shall be taped together in a single bundle and installed directly beneath the mainline
throughout the entire length of the control wire run from the farthest valve box to the controller. 

2.5 VALVE APPLICATION

1. Underground, Shutoff-Duty Valves: Use the following:  2-Inch and Smaller: Curb stop, with tee head, cast-
iron curb-stop service box, and shutoff rod.

2. Control Valves: Refer to Irrigation Legend on Drawings.

2.6 JOINT CONSTRUCTION

A. The type of joints for pressure piping is dependent on the pipe sizes as herein specified.   All joints must be
allowed to set for a minimum of 24 hours prior to pressure testing.

B. All lateral line PVC  joints shall be glued as per manufacturers recommendations, using both the proper primer
and glue.  All joints must be allowed to set for a minimum of 24 hours prior to pressure testing. 

C. All Cast-Iron Joints on the mainline  shall be fitted  as per manufacturers recommendations, using both the proper
“O-Ring” and  pipe manipulation, as required.  

D. Fittings on flex swing risers shall be barbed insert ells made of THICK-WALLED POLY PIPE.

2.7 PIPPING INSTALLATION
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A. Locations and Arrangements: Provide  Coordination Drawings.

B. Install piping at uniform slope of 0.5 percent minimum, down toward drain valves.

C. Install piping free of sags and bends.

D. Install groups of pipes parallel to each other with a 12 inch min. separation.

E. Install fittings for changes in direction and branch connections.

F. Install unions adjacent to valves and as per the detail on the drawings.

G. Lay piping on solid subbase, uniformly sloped without humps or depressions.

H. Install PVC piping in dry weather when temperature is above 40 deg F.  Allow joints to cure at least 24 hours at
temperature above 40 deg F before testing, unless otherwise recommended by manufacturer.

2.8 VALVE INSTALLATION

A. Underground Gate Valves:  Install in valve box.

B. Underground  Stop and Waste Valves:  Install in cast iron curb box.

C. Electric Remote Control Valves:  Install a maximum of 2 valves in valve box

D. Drain Valves:  Install in 2" PVC sleeve with locking lid.  Top of lid to be flush with finish grade.

2.9 SPRINKLER INSTALLATION

A. Flush circuit piping with full head of water and install sprinklers after hydrostatic test is completed.

B. Install lawn sprinklers perpendicular to finish grade.

C. Install lawn sprinklers adjacent to hard-surfaces at ½ inch below finish grade.

D. Locate all sprinklers to maintain a minimum distance of 2 inches from all boundaries and hard-surfaces.

2.10 AUTOMATIC CONTROL SYSTEM INSTALLATION

A. Install controllers according to manufacturer's details and recommendations .

B. Install control wiring as specified herein.  

C. All exposed piping that is connected to the automatic controller must be galvanized metal with appropriate metal
connectors and fasteners.

D. The electrical connection to the automatic controller must be HARD WIRED.  NO EXCEPTIONS
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2.11 CONNECTIONS

A. Connect piping to valves, sprinklers, and specialties as per manufactures recommendations.

B. Connect culinary water supply to lawn sprinkler piping with a backflow preventer as per codes.

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a
testing agency acceptable to authorities having jurisdiction.

2.12 GROUNDING

A. Use grounding electrodes that are UL listed or manufactured to meet the minimum requirements of Article 250-52
of the 2002 edition of the NEC.  The grounding circuit will include a copper clad steel ground rod, a solid copper
ground plate and 100 pounds of PowerSetÒ earth contact material.

B. Ground rods are to have a minimum diameter of 5/8” and a minimum length of 10 feet.  These are to be driven
into the ground in a vertical position at a location 10 feet from the electronic equipment with the wires and cables
connected to the controller as shown in the details  The rod is to be stamped with the UL logo [Paige Electric part
number 182007.]   A 6 AWG solid bare copper wire (about 12 feet long) shall be connected to the ground rod by
the installer using a Cadweld GR1161G ”One-Shot” welding kit [Paige Electric part number 1820037.]  This wire
shall be connected to the electronic equipment ground lug as shown in the details.

C. The copper grounding plate assemblies [Paige Electric part number 182199L] must meet the minimum
requirements of Article 250-52(d) of the 1999 NEC.  They are to be made of a copper alloy intended for grounding
applications and will have minimum dimensions of 4” x 96” x 0.0625”.  A 25-foot continuous length (no splices
allowed unless using exothermic welding process) of 6 AWG solid bare copper wire is to be attached to the plate
by the manufacturer using an approved welding process.  This wire is to be connected to the controller ground
lug.  The ground plate is to be installed to a minimum depth of 30”, or below the frost line if it is lower than 30”,
at a location 8 feet from the electronic equipment and underground wires and cables.  Two 50-pound bags of
PowerSetÒ [Paige Electric part number 1820058] earth contact material must be spread so that it surrounds the
copper plate evenly along its length within a 6” wide trench. 

D. Install all grounding circuit components in straight lines.  When necessary to make bends, do not make sharp
turns.  The spacing between any two electrodes shall be as shown in the detais.

E. The earth-to-ground resistance of this circuit is to be measured using a MeggerÒ, or other similar instrument, and
the reading is to be no more than 10 ohms.  If the resistance is more than 10 ohms, additional ground plates and
PowerSetÒ are to be installed in the direction of an irrigated area at a distance of 10’, 12’, 14’, etc. 

F. All underground circuit connections are to be made using an exothermic welding process by utilizing products
such as the Cadweld “One-Shot” kits.  Solder shall not be allowed to make connections.  In order to ensure proper
ignition of the “One-Shot”, the Cadweld T-320 igniter must be utilized [Paige Electric part number 1820040.]   The
6 AWG bare copper wires are to be installed in as straight a line as possible, and if it is necessary to make a turn
or a bend it shall be done in a sweeping curve with a minimum radius of 8” and a minimum included angle of 90°.
Mechanical clamps shall be permitted temporarily during the resistance test process, but are to be replaced with
Cadweld “One-Shot” kits immediately thereafter.

G. Coordinate Electric-power connections to controllers as required.

H. Coordinate all Electric-power to  valves, and devices that require power.  
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2.13 FIELD QUALITY CONTROL

A. Testing:  Hydrostatically test piping and valves before backfilling trenches.  Piping may be tested in sections.
1. Cap and test piping with static water pressure of 150 psi.

2. Repair leaks and defects with new materials and retest system or portion thereof until satisfactory results
are obtained.

2.14 CLEANING AND ADJUSTING

A. Flush dirt and debris from piping before installing sprinklers and other devices.

B. Adjust automatic control valves to provide flow rate of rated operating pressure required for each sprinkler circuit.

C. Carefully adjust lawn sprinklers so they will be not more than ½ inch below finish grade.

D. Adjust settings of controllers and automatic control valves.

2.15 COMMISSIONING

A. Starting Procedures:  Follow manufacturer's written procedures.  If no procedures are prescribed by
manufacturers, proceed as follows:
1. Verify that specialty valves and their accessories are installed and operate correctly.

2. Verify that specified tests of piping are complete.

3. Verify that sprinklers and devices are correct type.

4. Verify that damaged sprinklers and devices are replaced with new materials.

5. Verify that potable-water supply connections have backflow preventers.

6. Energize circuits to electrical equipment and devices.

7. Adjust operating controls.

2.16 DEMONSTRATION

A. Demonstrate to Landscape Architect and the Owner's maintenance personnel operation of equipment, sprinklers,
specialties, and accessories.  Review maintenance information.

B. Provide seven days' advance written notice of demonstration.

2.17 WINTERIZATION OF THE SYSTEM

A. The entire irrigation system is designed to be winterized by attaching an air compressor to the quick
coupler and "blow out" the pipes, valves and heads by the use of compressed air.  DO NOT install
automatic drains  on the mainlines.
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B. If the system is installed during the fall season and the Certificate of Substantial Completion is not issued,
the Contractor shall winterize the entire system and all other water lines that have been charged during the
installation or testing period of the system.    The system must then be charged in the springtime of the next
year and inspected for any deficiencies.  All repairs must be made by the contractor at no expense to the
owner.

2.18
CLOSEOUT

A. RECORD DRAWINGS  -
1. As installation occurs, prepare accurate record drawing to be submitted before final inspection, including -

a. Detail and dimension changes made during construction.

b. Significant details and dimensions not shown in original Contract Documents.

c. Field dimensioned locations of valve boxes, manual drains, quick-coupler valves, control wire runs
not in mainline ditch, and both ends of sleeves.

d. Take dimensions from permanent constructed surfaces or edges located at or above finish grade.

e. Take and record dimensions at time of installation.

f. Reduce copy of record drawing to half-size, color key circuits, and laminate both sides with 5 mil
thick or heavier plastic. Install inside the controller cabinet.

B. OPERATIONS AND MAINTENANCE MANUAL DATA  

a. Provide INSTRUCTION MANUAL which lists complete instructions for system operation and
maintenance, including winterizing.

END OF SECTION 328400 
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SECTION 02900 - LANDSCAPING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1
Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Trees
2. Shrubs
3. Ground covers
4. Sod
5. Topsoil 
6. Soil amendments
7. Fertilizers
8. Bark Mulch
9. Weed Barrier
10. Landscape Rocks (Large)
11. 12" - 18" Cobble Rock

1.3 SUBMITTALS

A. General:  Submit each item in this Article according to the Conditions of the Contract and Division 1 Specification
Sections.

B. Product certificates signed by manufacturers certifying that their products comply with specified requirements.

1. Manufacturer's certified analysis for standard products.
2. Analysis for other materials by a recognized laboratory made according to methods established by the

Association of Official Analytical Chemists, where applicable.
3. Label data substantiating that trees, shrubs, ground covers and planting materials comply with specified

requirements.
4. Certification of  identifying source, including name and telephone number of supplier.

C. Qualification data for firms and persons specified in the "Quality Assurance" Article to demonstrate their
capabilities and experience.  Include lists of completed projects with project names and addresses.

D. Material test reports from qualified Utah independent testing agency indicating and interpreting test results relative
to compliance of the following materials with requirements indicated.

1. Analysis of imported topsoil and existing topsoils.

E. Maintenance instructions recommending procedures to be established by Owner for maintenance of landscaping
during an entire year.  Submit before expiration of required maintenance periods.

F. Landscape Rocks



HFSArchitects                                                                         Northern Utah County Building
HFSA #0813.01                                                          Mountainland Applied Technology College 
DFCM #07039260                                                                    Utah College of Applied Technoloy

LANDSCAPING                        02900 - 2

1. Cobble Rock - 12 to 18" diameter: Provide a 20 pound sample of Cobble Rock to Landscape Architect for
approval. Color must be approved by Landscape Architect.

2. Large Rock - 3' to 6' diameter: Refer to the legend on the drawings. Provide a picture of the rock to be
used.  Landscape Architect must approve the rock prior to delivery on site.  

1.4 QUALITY ASSURANCE

A. Installer Qualifications:  Engage an experienced Installer who has completed landscaping work similar in material,
design, and extent to that indicated for this Project and with a record of successful landscape establishment.

1. Installer's Field Supervision: Installer to maintain an experienced full-time supervisor on the Project site
during times that landscaping is in progress.

B. Provide quality, size, genus, species, and variety of trees and shrubs indicated, complying with applicable
requirements of ANSI Z60.1 "American Standard for Nursery Stock."

C. Topsoil Analysis: All topsoil shall be imported.  Furnish a soil analysis for all sources of topsoils to be used  on
the site, including any  topsoils that are  imported onto the site.  This test is to be performed by a qualified
independent soil-testing agency licenced  in the State of  Utah.  This test must state the percentages of organic
matter, inorganic matter (silt, clay, and sand), deleterious material, pH, and mineral and plant-nutrient content of
all sources of topsoil sampled.

SOIL
NAME pH

Soluble
Salts
mmhos/cm

SAR
(sodium
absorb.
ratio)

%

Organic
Matter

% 

Sand

% 

Silt

%

Clay Texture
Class

SOIL
AMEND-
MENTS

<8.0 <4.0 NA NA NA NA NA NA

TOPSOIL 5.5 
To
8.0

<2.0 <3.0 >3.0 <70 - <30 Sandy
Loam;
Loam;
Sandy clay
loam;
Silt loam.

1. Report suitability of topsoil for growth of applicable planting material.  State recommended quantities of
nitrogen, phosphorus, and potash nutrients and any limestone, aluminum sulfate, or other soil amendments
to be added to produce a satisfactory topsoil.

D. Measurements for tree caliper:  Measure trees and shrubs with branches and trunks or canes in their normal
position.  Do not prune to obtain required sizes.  Take caliper measurements 12 inches  above root flare for all
sizes.  Measure main body of tree or shrub for height and spread; do not measure branches or roots tip-to-tip.

1.5 DELIVERY, STORAGE, AND HANDLING

A. PACKAGED MATERIALS:  Deliver packaged materials in containers showing weight, analysis, and name of
manufacturer.  Protect materials from deterioration during delivery and while stored at site.

B. SOD:  Deliver on site only the amount that can be laid within 24 hours..

C. TREES AND SHRUBS:  Deliver freshly dug trees and shrubs. 
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1. Do not prune before delivery, except as approved by Architect. 
2. Protect bark, branches, and root systems from sun scald, drying, sweating, whipping, and other handling and

tying damage.  
3. Do not bend or bind-tie trees or shrubs in such a manner as to destroy natural shape.  Provide protective

covering during delivery.  
4. Do not drop trees and shrubs during delivery.
5. Handle balled and burlapped stock by the root ball.

D. DELIVER trees, shrubs and ground covers after preparations for planting have been completed and install
immediately.  If planting is delayed more than 24 hours after delivery, all unplanted plants will be rejected,
removed from the site and replaced with new stock.  There will be no storage of plant material on site.  NO
EXCEPTIONS.

1. Set balled stock on ground and cover ball with soil, peat moss, sawdust, or other acceptable material.
2. Do not remove container-grown stock from containers before time of planting.
3. Water root systems of trees and shrubs with a fine-mist spray.  Water as often as necessary to maintain root

systems in a moist condition.

E. GRO-POWER STORAGE

1. Mycorrhizal inoculum is living material and must be protected from extreme temperature. Avoid storage
temperatures above 90! F or below 32! F. Keep it in a cool dry, well aerated location. Avoid exposure to
direct sunlight for more than 2 hours. 

2. SHELF LIFE:   For maximum effectiveness, use the contents of product within 12 month from date of
purchase.

1.6 PROJECT CONDITIONS

A. Utilities:  Determine location of above grade and underground utilities and perform work in a manner which will
avoid damage.  Hand excavate, as required.  Maintain grade stakes until removal is mutually agreed upon by
parties concerned.

B. Excavation:  When conditions detrimental to plant growth are encountered, such as rubble fill, adverse drainage
conditions, or obstructions, notify Architect before planting.

1.7 COORDINATION AND SCHEDULING

A. Coordinate installation of planting materials during normal planting seasons for each type of plant material
required.

1.8 WARRANTY

A. General Warranty:  The special warranty specified in this Article shall not deprive the Owner of other rights the
Owner may have under other provisions of the Contract Documents and shall be in addition to, and run concurrent
with, other warranties made by the Contractor under requirements of the Contract Documents.

B. Special Warranty:  Warrant the following living planting materials for a period of one year after date of Substantial
Completion, against defects including death and unsatisfactory growth, except for defects resulting from lack of
adequate maintenance, neglect, or abuse by Owner, abnormal weather conditions unusual for warranty period,
or incidents that are beyond Contractor's control.

1. Trees.
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2. Shrubs
3. Ground Cover
4. Sod

C. Remove and replace dead planting materials immediately unless required to plant in the succeeding planting
season.

D. Replace planting materials that are more than 25 percent dead or in an unhealthy condition at end of warranty
period.

E. A limit of one replacement of each plant material will be required, except for losses or replacements due to failure
to comply with requirements.

1.9 TREE, SHRUB AND GROUND COVER MAINTENANCE

A. Maintain trees and shrubs by pruning, cultivating, watering, weeding, fertilizing, restoring planting saucers,
tightening and repairing stakes and guy supports, and resetting to proper grades or vertical position, as required
to establish healthy, viable plantings.  Spray as required to keep trees and shrubs free of insects and disease.
Maintain trees and shrubs for the following period:

1. Maintenance Period:  12 months following Substantial Completion.

1.10 GROUND COVER MAINTENANCE

A. Maintain ground cover and by watering, weeding, fertilizing, and other operations as required to establish healthy,
viable plantings for the following period:

1. Maintenance Period: 12 months following Substantial Completion.

1.11 SOD MAINTENANCE

A. ROLLING:
1. All sodded areas must be rolled.
2. Roller to be used shall be a water filled, smooth cylinder that when filled with a liquid must not weigh more

than 300 pounds.
3. Water content of soil must be adjusted such that rolling actually makes an impression in the sodded areas

without causing ruts or depressions.
4. Sodded areas must be rolled in two direction @ perpendicular angles.

B. MOWING:

1. Cut grass first time when it reaches a height of 4 ½" and maintain to minimum height of 3".  Do not cut more
than 1/3 of blade at any one mowing.  Remove clippings.  After first mowing, water to moisten soil from 3 inches
to 5 inches deep.  Allow a minimum of 5 days between mowings.  Contractor shall mow the lawn until the end
of the Date of Substantial Completion. The number of mowings to be provided by the contractor shall be
determined by the growth pattern of the lawn.  There shall be no minimum number of mowings set forth,
only that the health and vitality of the lawn shall be maintained.  At not time shall the height of the lawn
exceed 4 ½".  

C. FERTILIZING:
1. Fertilize all sodded areas 3 times @ 6 week intervals with the fertilizer herein specified.  Notify the owner

72 hours in advance of each application.  Three applications of fertilizer at the rate of 5 pounds per 1000
square feet is required prior to acceptance of the sodded areas.
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D. Maintain and establish lawns by watering, fertilizing, weeding, mowing, trimming, replanting, and other operations.
Regrade, and re-sod all bare, eroded or dead sod areas to produce a uniformly smooth lawn.

D. Watering:  Provide and maintain lawn-watering equipment to convey water from the sourcesand to keep lawns
uniformly moist.  In the eventuality that the irrigation system is inoperable or that water in the irrigation system is
not available, the contractor must apply water by whatever means necessary to establish the sod.   

E. Mow lawns as soon as there is enough top growth to cut with mower set at 3" high.  Repeat mowing as required
to maintain specified height without cutting more than 40 percent of the grass height.  Remove no more than 33
percent of grass-leaf growth in initial or subsequent mowings.  Do not delay mowing until grass blades bend over
and become matted.  Do not mow when grass is wet.

G. Apply weed killer as necessary to maintain weed-free lawn.  Apply weed killer in accordance with manufacturer's
instructions during calm weather when air temperature is between 50 and 80 deg. 

PART 2 - PRODUCTS

2.1 TREE AND SHRUB MATERIAL

A. General:  Furnish nursery-grown trees and shrubs with healthy root systems developed by transplanting or root
pruning.  Provide well-shaped, fully-branched, healthy, vigorous stock free of disease, insects, eggs, larvae, and
defects such as knots, sun scald, injuries, abrasions, and disfigurement.

B. Grade:  Provide trees and shrubs of sizes and grades for type of trees and shrubs required.  Trees and shrubs
of a larger size may be used if acceptable to Architect, with a proportionate increase in size of roots or balls.

C. FERTILIZER

1. Commercial fertilizer shall be a mixed commercial fertilizer, O-F-241C, type 1, grade 16-16-8, level B
with guaranteed chemical analysis of contents marked on the containers.  Apply at a rate of 6 pounds
per 1000 square feet.

2.2 TREES

A. Trees:  Single-stem trees with straight trunk, well-balanced crown, and intact leader, of caliper indicated.

B. Small Trees:  Small upright or spreading type, branched or pruned naturally according to species and type, and
with relationship of caliper, height, and branching.

C. Provide balled and burlapped trees.

2.3 DECIDUOUS SHRUBS

A. Form and Size:  Deciduous shrubs with not less than the minimum number of canes required by and measured
according to ANSI Z60.1 for type, shape, and height of shrub.

2.4 GROUND COVERS

A. Provide ground covers established and well rooted in removable containers or integral peat pots and with not less
than the minimum number and length of runners required by ANSI Z60.1 for the pot size indicated.
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2.5 TOPSOIL

A. Topsoil: Prepare the existing soil material by roto-tilling twice in opposite directions with specified soil amendment
at the rates specified herein.

1. Lawn areas to receive 4 inch layer of topsoil.

2. Shrub and Ground cover areas to receive a 12 inch layer of topsoil, plus a 3 inch layer of bark mulch.

2.6 SOIL AMENDMENTS

A. GRO-POWER 5-3-1:

1. Organic materials consisting of higher plant life, composted beyond the fibrous stage, to humus (minimum
65%). Also shall have humic acids (minimum 25%) and beneficial soil bacteria strains. It shall NOT contain
poultry, animal or human waste (i.e., sewage sludge), pathogenic viruses, fly larvae, insecticides, herbicides,
fungicide or poisonous chemicals that would inhibit plant growth.

2. PHYSICAL PROPERTIES: A uniform "Beaded" homogenous mixture - 100.00% passing through a #4 mesh
screen - a water soluble bio-degradable binder is used to insure fast breakdown.

3. CHEMICAL ANALYSIS: 5-3-1, Nitrogen (available) 5.00%, Phosphate 3.00%, Potash 1.00%,
4. GUARANTEED ANALYSIS:

 Total Nitrogen (N) 5.00% 
1.00% Ammoniacal Nitrogen 4.00% Urea Nitrogen
Humus 70.00%,
Humic Acids 15.00%.
Gro-Power bacterial "stimulator" Included.
Available Phosphoric Acid (P2O5) 3.00% 
Soluble Potash (K2O) 1.00% 
Iron (Fe) 1.00% 
Manganese(Mn) 0.05%  
Zinc (Zn) 0.05% 

Derived from ammonium phosphate, urea, sulphate of potash,
compost and sulfides and oxides of iron, manganese and zinc.

5. ALSO CONTAINS NON-PLANT FOOD INGREDIENT:
Humic Acids (derived from compost) 15.00%  
Bacteria (aerobic, anaerobic) Yeast & Mold (Min) 60,000 per 100 gram 

2.7 MULCHES

A. Organic Mulch:  Organic mulch, free from deleterious materials and suitable as a top dressing of trees and shrubs,
consisting of the following:
1. Type:  Wood bark chips (medium coarse)

2.8 WEED BARRIER

A. Acceptable Manufacturers:
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1. De-Whitt PRO-5 Weed Barrier
2. Equal as approved by Architect before bidding. 

2.9 GRAVEL MULCH

A. Refer to drawings for size of gravel mulch to be furnished.
1. Provide Landscape Architect with a 10 pound sample of gravel mulch to be used, prior to delivery on site.
2. Gravel mulch shall be natural smooth stones, NOT crushed or broken.
3. Color considerations must be approved by Landscape Architect.

2.10 LANDSCAPE ROCKS (LARGE)

A. Refer to drawings for size of landscape rocks to be furnished

B. Provide Landscape Architect with a photograph and location of landscape rocks to be used, prior to delivery on
site.

C. Size of landscape rocks called for on the drawings  indicate the AVERAGE size of landscape rocks to be
delivered on site.

2.11 12" - 18" COBBLE ROCK

A. Refer to drawings for size of landscape Cobble Rock to be furnished.

B. Color to be approved by Landscape Architect.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas to receive landscaping for compliance with requirements and for conditions affecting performance
of work of this Section.  Do not proceed with installation until unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Lay out individual tree and shrub locations and areas for multiple plantings.  Stake locations, outline areas, and
secure Architect's acceptance before the start of planting work.  Make minor adjustments as may be required.

3.3 PLANTING SOIL PREPARATION

A. Clean existing soil material of roots, sods, stones and other extraneous materials harmful to plant growth prior
to roto-tilling.

1. Apply Gro-Power at the rate of 175 lbs. per 1000 sq. ft of area.  

2. Thoroughly roto-till amendments into existing soil material to a minimum depth of  6 inches.  Roto-till two
directions. 

3. Landscape Architect must approve roto-tilling of existing soil material prior to fine grading.
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B. PREPARATION OF FINISH GRADE

1. Inspect finish grade for any deleterious material larger than 1/2" in diameter.  Bring to the attention of the
Landscape Architect any deficiencies in the subgrade including low spots, unevenness, and poor drainage
areas due to improper grading or leveling. Finish grade shall be 1-1/2" below any hard surface.  NO
EXCEPTIONS.

2. After landscape areas have been prepared, take no heavy objects over them except lawn rollers.
Immediately before planting lawn and with top soil in semi-dry condition, roll lawn planting areas in two
directions at approximately right angles with water ballast roller weighing 100 to 300 lbs according to soil
type.  Rake or scarify and cut or fill irregularities that develop as required until area is true and uniform, free
from lumps, depressions, and irregularities.

3.4 EXCAVATION FOR TREES AND SHRUBS

1. Balled and Burlapped Trees and Shrubs: refer to detail on drawings.
2. Container-Grown Shrubs: Refer to detail on drawings.

B. Dispose of subsoil removed from landscape excavations.  Do not mix with planting soil or use as backfill.

C. Obstructions:  Notify Architect if unexpected rock or obstructions detrimental to trees or shrubs are encountered
in excavations.

D. Fill excavations with water and allow to percolate out, before placing setting layer and positioning trees and
shrubs.

3.5 PLANTING TREES AND SHRUBS

A. Set balled and burlapped stock plumb and in center of pit or trench with top of ball raised above adjacent finish
grades as indicated.

1. Place stock on setting layer of compacted planting soil.
2. Remove all burlap and wire baskets from tree balls. Remove pallets, if any, before setting.  Do not use

planting stock if ball is cracked or broken before or during planting operation.
3. Place backfill around ball in layers, tamping to settle backfill and eliminate voids and air pockets.  When

pit is approximately 1/2 backfilled, water thoroughly before placing remainder of backfill.  Repeat watering
until no more is absorbed.  Water again after placing and tamping final layer of backfill.

B. Set container-grown stock plumb and in center of pit or trench with top of ball raised above adjacent finish grades
as indicated.

1. Carefully remove containers so as not to damage root balls.
2. Place stock on setting layer of compacted planting soil.
3. Place backfill around ball in layers, tamping to settle backfill and eliminate voids and air pockets.  When

pit is approximately 1/2 backfilled, water thoroughly before placing remainder of backfill.  Repeat watering
until no more is absorbed.  Water again after placing and tamping final layer of backfill.

C. Dish and tamp top of backfill to form a 3-inch- (75-mm-) high mound around the rim of the pit.  Do not cover top
of root ball with backfill.

3.6 TREE AND SHRUB PRUNING
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A. Prune, thin, and shape trees and shrubs as directed by Architect.

3.7 PLANTING GROUND COVER

A. Space ground cover as indicated.

3.8 12" - 18" COBBLE ROCK

A. Insure that subgrade is graded smooth, compacted and free of any deleterious materials before installing Cobble
Rock.

B. Spread Cobble Rock Rock uniformly over the subgrade to a depth of 12 inches.

C. Hand place Cobble Rock as required to fill voids and provide a more natural character to the faux stream bed.

3.9 LANDSCAPE ROCK (LARGE)

A. Refer to drawings for the size of large landscape rocks to be placed on site.

B. Insure that the berms are in place and shaped as per the planting plan prior to the placement of any landscape
rock.

C. Each rock shall be placed and buried approximately 1/3 of the diameter of the rock.

D. Placement of the large landscape rocks shall be random and as approved by the Landsacpe Architect.

3.10 MULCHING

A. Mulch backfilled surfaces of pits, trenches, planted areas, and other areas with a 3" layer of mulch.

3.11 CLEANUP AND PROTECTION

A. During landscaping, keep pavements clean and work area in an orderly condition.

B. Protect landscaping from damage due to landscape operations, operations by other contractors and trades, and
trespassers.  Maintain protection during installation and maintenance periods.  Treat, repair, or replace damaged
landscape work as directed.

3.12 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A. Disposal:  Remove surplus soil and waste material, including excess subsoil, unsuitable soil, trash, and debris,
and legally dispose of it off the Owner's property.

END OF SECTION 02900



SECTION 03300

CAST-IN-PLACE CONCRETE

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Concrete formwork.

B. Concrete for composite floor construction.

C. Elevated concrete slabs.

D. Fill for metal stairs.

E. Floors and slabs on grade.

F. Concrete foundation walls.

G. Concrete reinforcement.

H. Concrete floor finishing

I. Joint devices associated with concrete work.

J. Miscellaneous concrete elements, including equipment pads, light pole bases, thrust blocks, and manholes.

K. Concrete curing.

1.02 RELATED REQUIREMENTS

A. Section 02751 - Portland Cement Concrete Paving:  Sidewalks, curbs and gutters.

B. Section 07900 - Joint Sealers.

1.03 REFERENCE STANDARDS

A. ACI 211.1 - Standard Practice for Selecting Proportions for Normal, Heavyweight, and Mass Concrete; 
American Concrete Institute International; 1991 (Reapproved 2002).

B. ACI 211.2 - Standard Practice for Selecting Proportions for Structural Lightweight Concrete; American 
Concrete Institute International; 1998 (Reapproved 2004).

C. ACI 301 - Specifications for Structural Concrete for Buildings; American Concrete Institute International; 
2005.

D. ACI 302.1R - Guide for Concrete Floor and Slab Construction; American Concrete Institute International; 
2004 (Errata 2007).

E. ACI 304R - Guide for Measuring, Mixing, Transporting, and Placing Concrete; American Concrete Institute 
International; 2000.

F. ACI 305R - Hot Weather Concreting; American Concrete Institute International; 1999.

G. ACI 306R - Cold Weather Concreting; American Concrete Institute International; 1988 (Reapproved 2002).

H. ACI 308R - Guide to Curing Concrete; American Concrete Institute International; 2001.

I. ACI 318 - Building Code Requirements for Structural Concrete and Commentary; American Concrete 
Institute International; 2008.
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J. ASTM A 185/A 185M - Standard Specification for Steel Welded Wire Reinforcement, Plain, for Concrete; 
2007.

K. ASTM A 615/A 615M - Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete 
Reinforcement; 2007.

L. ASTM C 33 - Standard Specification for Concrete Aggregates; 2007.

M. ASTM C 39/C 39M - Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens; 
2005.

N. ASTM C 150 - Standard Specification for Portland Cement; 2007.

O. ASTM C 173/C 173M - Standard Test Method for Air Content of Freshly Mixed Concrete by the Volumetric 
Method; 2007.

P. ASTM C 260 - Standard Specification for Air-Entraining Admixtures for Concrete; 2006.

Q. ASTM C 309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing Concrete; 2007.

R. ASTM C 330 - Standard Specification for Lightweight Aggregates for Structural Concrete; 2005.

S. ASTM C 494/C 494M - Standard Specification for Chemical Admixtures for Concrete; 2008.

T. ASTM C 618 - Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in 
Concrete; 2005.

U. ASTM C 881/C 881M - Standard Specification for Epoxy-Resin-Base Bonding Systems for Concrete; 2002.

V. ASTM C 979 - Standard Specification for Pigments for Integrally Colored Concrete; 2005.

W. ASTM D 1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete Paving and 
Structural Construction (Nonextruding and Resilient Bituminous Types); 2004.

X. ASTM E 1745 - Standard Specification for Plastic Water Vapor Retarders Used in Contact with Soil or 
Granular Fill under Concrete Slabs; 1997 (Reapproved 2004).

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Submit manufacturers' data on manufactured products showing compliance with specified 
requirements.

C. Samples for Pigment Color Selection:  Submit manufacturer's complete sample chip set, including pigment 
number and required dosage rate for each color.

D. Verification Samples:  Submit sample chips of specified colors indicating pigment numbers and required 
dosage rates, for subsequent comparison to installed concrete.

E. Samples:  Submit samples of underslab vapor barrier to be used. 

1.05 QUALITY ASSURANCE

A. Perform work of this section in accordance with ACI 301 and ACI 318.

B. Follow recommendations of ACI 305R when concreting during hot weather.

C. Follow recommendations of ACI 306R when concreting during cold weather.
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1.06 MOCK-UP

A. Construct and erect mock-up panel for architectural concrete surfaces indicated to receive special treatment 
or finish as result of formwork.
1. Panel Size:  8x8 feet.
2. Locate where directed.

B. Accepted mock-up panel is considered basis of quality for the finished work.  Keep mock-up exposed to view 
for duration of concrete work.

C. Mock-up may not remain as part of the Work.

PART 2  PRODUCTS

2.01 FORMWORK

A. Form Materials for concrete not exposed to view:  Contractor's choice of standard products with sufficient 
strength to withstand hydrostatic head without distortion in excess of permitted tolerances.

B. Form Ties for concrete not exposed to view:  Cone snap type that will leave no metal within 1-1/2 inches of 
concrete surface.

C. Form Materials for concrete exposed to view (Architectural Concrete) MDO plywood.

D. Form material joints for concrete exposed to view will only be allowed under rustication joints.  Rustication 
joints are 4' - 0" on center to coordinate with MDO plywood.

E. Form Ties for concrete exposed to view:  Galvanized Coil Ties with plastic setback cone and coil bolts. 
Provide with plastic tie hole plug.
1. Coil Tie spacing shall be 2' - 0" on center and as shown on elevations.

2.02 REINFORCEMENT

A. Reinforcing Steel:  ASTM A 615/A 615M Grade 60 (420).
1. Type: Deformed billet-steel bars.
2. Finish: Unfinished, unless otherwise indicated.

B. Steel Welded Wire Reinforcement:  ASTM A 185/A 185M, plain type.
1. Form: Flat Sheets.
2. Mesh Size and Wire Gage:  As indicated on drawings.

C. Reinforcement Accessories:
1. Tie Wire:  Annealed, minimum 16 gage.
2. Chairs, Bolsters, Bar Supports, Spacers:  Sized and shaped for adequate support of reinforcement 

during concrete placement.
3. Provide stainless steel, galvanized, plastic, or plastic coated steel components for placement within 

1-1/2 inches of weathering surfaces.

2.03 CONCRETE MATERIALS

A. Cement:  ASTM C 150, Type I or II, Note for concrete in contact with the ground use Type I with 15% Fly Ash 
or Type II portland type.
1. Acquire all cement for entire project from same source.

B. Fine and Coarse Aggregates:  ASTM C 33.
1. Acquire all aggregates for entire project from same source.

C. Fly Ash:  ASTM C 618, Class F.
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D. Color Additives:  Pure, concentrated mineral pigments specifically intended for mixing into concrete and 
complying with ASTM C 979.
1. Concentration: Base dosage rates on weight of portland cement, fly ash, silica fume, and other 

cementitious materials but not aggregate or sand.
2. Packaging: If pigments are to be added to mix at site, furnish pigments in premeasured disintegrating 

bags to minimize job site waste.
3. Color:  As selected by HFS Architects from manufacturer's full range.

a. Allow for one different pigment colors.
b. Allow for up to 5 pounds per cubic yard dosage for each color.

4. Color:  Bayer 605/30 at dosage rate of 5#/CY.

E. Water:  Clean and not detrimental to concrete.

2.04 CHEMICAL ADMIXTURES

A. Do not use chemicals that will result in soluble chloride ions in excess of 0.1 percent by weight of cement.

B. Air Entrainment Admixture:  ASTM C 260. 

C. High Range Water Reducing Admixture:  ASTM C 494/C 494M Type F.
1. Acceptable Products:

a. ADVA-100; W.R. Grace.
b. Glenium 3030; Master Builders.

D. Retarding Admixture:  ASTM C 494/C 494M Type B.

2.05 ACCESSORY MATERIALS

A. Underslab Vapor Barrier:  Multi-layer, fabric-, cord-, grid-, or aluminum-reinforced polyethylene or equivalent, 
complying with ASTM E 1745, Class A; stated by manufacturer as suitable for installation in contact with soil 
or granular fill under concrete slabs. Vapor transmission rate shall be less that 0.01 perms. Single ply 
polyethylene is prohibited.
1. Acceptable Products:

a. Florprufe 120 by Grace Construction Materials.
b. Vaporblock 10 by Raven Industries.
c. RhinoMat 15 by Interwrap.
d. Perminator 15 mil by W.R Meadows
e. Substitutions:  See Section 01600 - Product Requirements.

B. Liquid Curing Compound:  ASTM C 309, Type 1, clear or translucent.  

2.06 BONDING AND JOINTING PRODUCTS

A. Epoxy Bonding System:  Complying with ASTM C 881/C 881M and of Type required for specific application.

B. Joint Filler:  Nonextruding, resilient asphalt impregnated fiberboard or felt, complying with ASTM D 1751, 1/4 
inch thick and 4 inches deep; tongue and groove profile.  

2.07 CONCRETE MIX DESIGN

A. Proportioning Normal Weight Concrete:  Comply with ACI 211.1 recommendations.

B. Admixtures:  Add acceptable admixtures as recommended in ACI 211.1 and at rates recommended by 
manufacturer.

C. Normal Weight Concrete:
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1. Compressive Strength, when tested in accordance with ASTM C 39/C 39M at 28 days:  As indicated on 
drawings.

2. Fly Ash Content:  Maximum 15 percent of cementitious materials by weight.
3. Water-Cement Ratio:  Maximum comply with ACI 318, unless noted otherwise.  In no case shall 

water-cement ratio exceed 0.50.
4. Total Air Content:  comply with ACI 318, determined in accordance with ASTM C 173/C 173M.
5. Maximum Slump:  4 inches.
6. Maximum Aggregate Size:  3/4 inch, unless noted otherwise.

D. Interior Slabs on Grade
1. Compressive strength, when tested in accordance with ASTM 39/C 39M at 28 days: 3000 psi.
2. Water Cement Ratio: 0.45 max.
3. Air Content: 3 percent, determined in accordance with ASTM C 173/C 173M.
4. High Range Water Reducing Admixture.
5. Maximum Aggregate Size: 1" max.

E. Architectural Concrete (exposed to view):
1. Compressive Strength, when tested in accordance with ASTM C 39/C 39M at 28 days:  4,000 psi.
2. Water-Cement Ratio:  Maximum 45 percent by weight.
3. Total Air Content:  3 percent, determined in accordance with ASTM C 173/C 173M.
4. Maximum Slump:  3 inches.
5. High Range Water Reducing Admixture.
6. Maximum Aggregate Size:  5/8 inch.
7. Pigment:

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify lines, levels, and dimensions before proceeding with work of this section.

3.02 PREPARATION

A. Formwork:  Comply with requirements of ACI 301.  Design and fabricate forms to support all applied loads 
until concrete is cured, and for easy removal without damage to concrete.

B. Where new concrete is to be bonded to previously placed concrete, prepare existing surface by cleaning with 
steel brush and applying bonding agent in accordance with manufacturer's instructions.
1. Use epoxy bonding system for bonding to damp surfaces, for structural load-bearing applications, and 

where curing under humid conditions is required.

C. Install vapor retarder under interior slabs on grade.  Lap joints minimum 6 inches and seal watertight by 
taping edges and ends. 

3.03 INSTALLING REINFORCEMENT

A. Comply with requirements of ACI 301.  Clean reinforcement of loose rust and mill scale, and accurately 
position, support, and secure in place to achieve not less than minimum concrete coverage required for 
protection.

B. Install welded wire reinforcement in maximum possible lengths, and offset end laps in both directions.  Splice 
laps with tie wire.

3.04 PLACING CONCRETE

A. Place concrete in accordance with ACI 304R.
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B. Place concrete for floor slabs in accordance with ACI 302.1R.

C. Repair underslab vapor barrier damaged during placement of concrete reinforcing.  Repair with vapor barrier 
material; lap over damaged areas minimum 6 inches and seal watertight with manuvacturers tape.  All 
penetrations through the vapor barrier shall be completely sealed per manufacturers published 
recommendations.

D. Extend joint filler from bottom of slab to within 1/2 inch of finished slab surface.  Conform to Section 07900 
for finish joint sealer requirements.

E. Install joint devices in accordance with manufacturer's instructions.

F. Screed floors level, maintaining surface flatness of maximum 1/8 inch in 10 ft.

3.05 CONCRETE FINISHING

A. Repair surface defects, including tie holes, immediately after removing formwork.

B. Unexposed Form Finish:  Rub down or chip off fins or other raised areas 1/4 inch or more in height.

C. Exposed Form Finish:  Rub down or chip off and smooth fins or other raised areas 1/8 inch inch or more in 
height.  Provide finish as follows:
1. Sandblasted Finish:  Medium sand blast finish per PCI manual.  Match approved finish on Mock Up 

panel

D. Concrete Slabs:  Finish to requirements of ACI 302.1R, and as follows:
1. Surfaces to Receive Thick Floor Coverings:  "Wood float" as described in ACI 302.1R; thick floor 

coverings include quarry tile, ceramic tile, and terrazzo with full bed setting system.
2. Surfaces to Receive Thin Floor Coverings:  "Steel trowel" as described in ACI 301.1R; thin floor 

coverings include carpeting, resilient flooring, seamless flooring, and thin set ceramic tile.
3. Other Surfaces to Be Left Exposed:  "Steel trowel" as described in ACI 302.1R, minimizing burnish 

marks and other appearance defects.
a. Chemical Hardener:  After slab has cured, apply water-diluted hardener in three coats per 

manufacturer's instructions, allowing 24 hours between coats.  

E. In areas with floor drains, maintain floor elevation at walls; pitch surfaces uniformly to drains at 1:100 nominal.

3.06 CURING AND PROTECTION

A. Comply with requirements of ACI 308.  Immediately after placement, protect concrete from premature drying, 
excessively hot or cold temperatures, and mechanical injury.

B. Maintain concrete with minimal moisture loss at relatively constant temperature for period necessary for 
hydration of cement and hardening of concrete.
1. Normal concrete:  Not less than 7 days.

C. Surfaces Not in Contact with Forms:
1. Slabs and Floors To Receive Adhesive-Applied Flooring:  Curing compounds and other surface 

coatings are usually considered unacceptable by flooring and adhesive manufacturers.  If such 
materials must be used, either obtain the approval of the flooring and adhesive manufacturers prior to 
use or remove the surface coating after curing to flooring manufacturer's satisfaction.

2. Initial Curing:  Start as soon as free water has disappeared and before surface is dry.  Keep 
continuously moist for not less than three days by water ponding, water-saturated sand, water-fog 
spray, or saturated burlap.

3. Final Curing:  Begin after initial curing but before surface is dry.
a. Curing Compound:  Apply in two coats at right angles, using application rate recommended by 

manufacturer.

HFSArchitects
HFSA #0813.01
DFCM #07039260

Northern Utah County Building
Mountainland Applied Technology College

Utah College of Applied Technology

CAST-IN-PLACE CONCRETE 03300 6 



3.07 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests, as specified in Section 01400.

B. Provide free access to concrete operations at project site and cooperate with appointed firm.

C. Take one additional test cylinder during cold weather concreting, cured on job site under same conditions as 
concrete it represents.

3.08 DEFECTIVE CONCRETE

A. Test Results:  The testing agency shall report test results in writing to HFS Architects and Contractor  within 
24 hours of test.

B. Defective Concrete:  Concrete not conforming to required lines, details, dimensions, tolerances or specified 
requirements.

C. Repair or replacement of defective concrete will be determined by the HFS Architects.  The cost of additional 
testing shall be borne by Contractor when defective concrete is identified.

D. Do not patch, fill, touch-up, repair, or replace exposed concrete except upon express direction of HFS 
Architects for each individual area.

END OF SECTION
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SECTION 03451

ARCHITECTURAL PRECAST CONCRETE

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Architectural precast concrete sills, lintels, trim, and parapet caps.

B. Supports, anchors, and attachments.

C. Intermediate and perimeter joint seals.

1.02 RELATED REQUIREMENTS

A. Section 04816 - Masonry Veneer.

B. Section 03300 - Cast-in-Place Concrete:  Admixtures.

C. Section 07212 - Board and Batt Insulation:  Integral Insulation.

D. Section 07900 - Joint Sealers:  Perimeter joints with sealant and backing.

1.03 REFERENCE STANDARDS

A. ACI 301 - Specifications for Structural Concrete for Buildings; American Concrete Institute International; 
2005.

B. ACI 318 - Building Code Requirements for Structural Concrete and Commentary; American Concrete 
Institute International; 2008.

C. ASTM A 36/A 36M - Standard Specification for Carbon Structural Steel; 2005.

D. ASTM A 123/A 123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel 
Products; 2002.

E. ASTM A 153/A 153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware; 2005.

F. ASTM A 307 - Standard Specification for Carbon Steel Bolts and Studs, 60 000 PSI Tensile Strength; 2007b.

G. ASTM A 563 - Standard Specification for Carbon and Alloy Steel Nuts; 2007a.

H. ASTM A 563M - Standard Specification for Carbon and Alloy Steel Nuts [Metric]; 2007.

I. ASTM A 615/A 615M - Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete 
Reinforcement; 2007.

J. ASTM A 775/A 775M - Standard Specification for Epoxy-Coated Steel Reinforcing Bars; 2007b.

K. ASTM C 31/C 31M - Standard Practice for Making and Curing Concrete Test Specimens in the Field; 2008.

L. ASTM C 33 - Standard Specification for Concrete Aggregates; 2007.

M. ASTM C 143/C 143M - Standard Test Method for Slump of Hydraulic-Cement Concrete; 2005a.

N. ASTM C 150 - Standard Specification for Portland Cement; 2007.

O. ASTM C 979 - Standard Specification for Pigments for Integrally Colored Concrete; 2005.

P. ASTM D 3963/D 3963M - Standard Specification for Fabrication and Jobsite Handling of Epoxy Coated 
Reinforcing Steel Bars; 2001.
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Q. AWS D1.1/D1.1M - Structural Welding Code - Steel; American Welding Society; 2006 and Errata.

R. PCI MNL-117 - Manual for Quality Control for Plants and Production of Architectural Precast Concrete 
Products; Precast/Prestressed Concrete Institute; 2005.

S. PCI MNL-120 - PCI Design Handbook - Precast and Prestressed Concrete; Precast/Prestressed Concrete 
Institute; Sixth Edition, 2004.

T. PCI MNL-122 - Architectural Precast Concrete; Precast/Prestressed Concrete Institute; 2007, Third Edition.

U. PCI MNL-123 - Design and Typical Details of Connections for Precast and Prestressed Concrete; 
Precast/Prestressed Concrete Institute; 1988, Second Edition.

V. PCI MNL-135 - Tolerance Manual for Precast and Prestressed Concrete Construction; Precast/Prestressed 
Concrete Institute; 2000.

1.04 DESIGN REQUIREMENTS

A. Design units to withstand design loads as calculated in accordance with 2006 IBC code, and erection forces.  
Calculate structural properties of units in accordance with ACI 318.

B. Design units to withstand static loads and anticipated dynamic loading, including positive and negative wind 
loads and thermal movement loads.

C. Design and size components to withstand seismic loads and sway displacement as calculated in accordance 
with 2006 IBC code.

D. Design units to accommodate construction tolerances, deflection of building structural members, and 
clearances of intended openings.

E. Design component connections to accommodate building movement and thermal movement.  Provide 
adjustment to accommodate misalignment of structure without unit distortion or damage.

1.05 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene one week prior to commencing work of this section.

1.06 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Manufacturer's information on accessory products, including pigments, admixtures, inserts, 
plates, etc.

C. Shop Drawings:  Indicate layout, unit locations, configuration, unit identification marks, reinforcement, 
connection details, support items, location of lifting devices, dimensions, openings, and relationship to 
adjacent materials.  Provide erection drawings.
1. Include details of mix designs.

D. Samples:  Submit one lintle and one sill,   illustrating surface finish, color and texture.

E. Fabricator qualifications.

1.07 QUALITY ASSURANCE

A. Perform the work of this section in accordance with PCI MNL-117, PCI MNL-120, PCI MNL-122, PCI 
MNL-123, PCI MNL-135, and ACI 318.  Perform welding in accordance with AWS D1.1.

B. Fabricator Qualifications:
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1. Firm having at least 2 years of documented experience in production of precast concrete of the type 
required.

2. Plant certified under Precast/Prestressed Concrete Institute Plant Certification Program; product group 
and category A1 - Architectural Precast Concrete.

C. Design Engineer Qualifications:  Design precast concrete units under direct supervision of a Professional 
Structural Engineer experienced in design of precast concrete and licensed in Utah.

1.08 MOCK-UP

A. Provide lintels and sill for the wall mock up listed in 04816 Masonry Veneer.

B. Include mock-up panel with typical window.

C. Mock-up may not remain as part of the Work.

1.09 DELIVERY, STORAGE, AND HANDLING

A. Handling:  Lift and support precast units only from support points.

B. Protect units to prevent staining, chipping, or spalling of concrete.

PART 2  PRODUCTS

2.01 MANUFACTURERS 

A. Architectural Precast Concrete:
1. Any manufacturer holding a PCI Group A Plant Certification for the types of products specified; see 

www.pci.org.
2. Substitutions:  See Section 01600 - Product Requirements.

2.02 PRECAST UNITS

A. Precast Architectural Concrete Units:  Comply with PCI MNL-120, PCI MNL-122, PCI MNL-123, PCI 
MNL-135, and ACI 318.
1. Design Loads:  Static loads, anticipated dynamic loading, including positive and negative wind loads, 

thermal movement loads, and erection forces as defined by applicable code.
2. Calculate structural properties of units in accordance with ACI 318.
3. Accommodate construction tolerances, deflection of building structural members, and clearances of 

intended openings.
4. Provide connections that accommodate building movement and thermal movement and adjust to 

misalignment of structure without unit distortion or damage.

2.03 REINFORCEMENT

A. Reinforcing Steel:  ASTM A 615/A 615M Grade 40 (280).
1. Epoxy coated in accordance with ASTM A 775/A 775M.

2.04 CONCRETE MATERIALS

A. Cement:  ASTM C 150, Type I - Normal portland type.

B. Fine and Coarse Structural Aggregates:  ASTM C 33.

C. Color Additives:  Pure, concentrated mineral pigments specifically intended for mixing into concrete and 
complying with ASTM C 979.
1. Color:  Bayer #605/30 at dosage rate of 5# per yard .

D. Water:  Clean and not detrimental to concrete.
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E. Admixtures:  Air entrainment as specified in Section 03300.

2.05 SUPPORT DEVICES

A. Connecting and Support Devices:  ASTM A 36/A 36M steel; hot-dip galvanized in accordance with ASTM 
A153/A 153M.

B. Bolts, Nuts, and Washers: ASTM 307 heavy hex bolts, Type A, hot-dip galvanized, with matching ASTM A 
563 (A 563M) nuts and matching washers.

2.06 ACCESSORIES

2.07 MIX

A. Concrete:  Minimum 5000 psi, 28 day strength, air entrained to 5 to 7 percent in accordance with ACI 301.

2.08 FABRICATION

A. Fabricate in conformance with PCI MNL-117 and PCI MNL-135.

B. Fabricate and handle epoxy-coated reinforcing bars in accordance with ASTM D 3963/D 3963M.

C. Use rigid molds, constructed to maintain precast unit uniform in shape, size, and finish.

D. Maintain consistent quality during manufacture.

E. Fabricate connecting devices, plates, angles, items fit to steel framing members, inserts, bolts, and 
accessories.  Fabricate to permit initial placement and final attachment.

F. Embed reinforcing steel, anchors, inserts plates, angles, and other cast-in items.

G. Locate hoisting devices to permit removal after erection.

H. Cure units to develop concrete quality, and to minimize appearance blemishes such as non-uniformity, 
staining, or surface cracking.

I. Minor patching in plant is acceptable, providing structural adequacy and appearance of units is not impaired.

2.09 FINISH - PRECAST UNITS

A. Finish Type C:  Sand blast exposed-to-view precast unit surfaces to light exposure.  Protect adjacent 
surfaces.

2.10 FINISH - SUPPORT DEVICES

A. Galvanize after fabrication in accordance with requirements of ASTM A 123/A 123M.

2.11 FABRICATION TOLERANCES

A. Conform to PCI MNL-117 and PCI MNL-135, except as specifically amended below.
1. Maximum Variation From Nominal Face Dimensions: Plus or minus 3/32 in.
2. Maximum Variation From Square or Designated Skew:  Plus or minus 1/8 inch in 10 feet.
3. Maximum Variation from Thickness:  Plus or minus 1/8 in.
4. Maximum Misalignment of Anchors, Inserts, Openings:  Plus or minus 1/8 inch.
5. Maximum Bowing of Members:  Plus or minus length/360.

2.12 SOURCE QUALITY CONTROL

A. Provide testing of concrete mix. Jordan Schoold District will pay for testing.
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B. Take 4 concrete test cylinders for every 150 cu yd of concrete placed; make and cure in accordance with 
ASTM C 31/C 31M.

C. Take 1 slump tests for every 4 test cylinders in accordance with ASTM C 143/C 143M.

D. Take one air entrainment test cylinders for each set of exterior concrete test cylinders taken.

E. Take water absorption test in accordance with PCI MNL-117.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that building structure, anchors, devices, and openings are ready to receive work of this section.

3.02 PREPARATION

A. Provide for erection procedures and induced loads during erection.  Maintain temporary bracing in place until 
final support is provided.

3.03 ERECTION

A. Erect units without damage to shape or finish.  Replace or repair damaged panels.

B. Erect units level and plumb within allowable tolerances.

C. Align and maintain uniform horizontal and vertical joints as erection progresses.

D. When units require adjustment beyond design or tolerance criteria, discontinue affected work; advise HFS 
Architects.

E. Fasten units in place with mechanical connections.

F. Touch-up field welds and scratched or damaged primed painted surfaces.

3.04 TOLERANCES

A. Erect members level and plumb within allowable tolerances.  Conform to PCI MNL-135, except as 
specifically amended below.
1. Plan Location from Building Grid Datum:  Plus or minus 1/4 in.
2. Top Elevation from Nominal Top Elevation:  Plus or minus 1/4 inch.
3. Maximum Plumb Variation Over Height of Structure or 100 ft (whichever is less): Plus or minus 3/8 inch.
4. Exposed Joint Dimension:  Plus or minus 3/16 inch.
5. Maximum Jog in Alignment of Matching Faces or Edges:  Plus or minus 3/16 inch.
6. Differential Bowing or Camber as Erected Between Similar Adjacent Members:  Plus or minus 3/16 inch.

END OF SECTION
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SECTION 04816

MASONRY VENEER

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Clay Facing Brick.

B. Limestone Facing Stone

C. Mortar and Grout.

D. Reinforcement and Anchorage.

E. Flashings.

F. Installation of precast concrete Sills

G. Installation of precast concrete Lintels.

H. Accessories.

1.02 RELATED REQUIREMENTS

A. Section 03451 - Architectural Precast Concrete.

B. Section 05400 - Cold Formed Metal Framing:  Steel stud backup for masonry veneer.

C. Section 05500 - Metal Fabrications:  ledger angles.

D. Section 07900 - Joint Sealers:  Backing rod and sealant at control and expansion joints.

1.03 REFERENCE STANDARDS

A. ASTM A 153/A 153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware; 2005.

B. ASTM C 150 - Standard Specification for Portland Cement; 2007.

C. ASTM C 207 - Standard Specification for Hydrated Lime for Masonry Purposes; 2006.

D. ASTM C 216 - Standard Specification for Facing Brick (Solid Masonry Units Made From Clay or Shale); 
2007a.

E. ASTM C 270 - Standard Specification for Mortar for Unit Masonry; 2007a.

F. ASTM C 404 - Standard Specification for Aggregates for Masonry Grout; 2007.

G. ASTM C 476 - Standard Specification for Grout for Masonry; 2007.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene one week before starting work of this section.

1.05 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data for masonry units, fabricated wire reinforcement, and mortar.

C. Samples:  Submit four samples of decorative block units to illustrate color, texture, and extremes of color 
range.
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1.06 MOCK-UP

A. Construct a masonry wall as a mock-up panel sized 10 feet long by 10 feet high; include precast concret 
lintel and sill, mortar and accessories, structural backup, wall openings, flashings, and wall insulation in  
mock-up.

B. Locate where directed.

C. Mock-up may not remain as part of the Work.

1.07 PRE-INSTALLATION MEETING

A. Convene one week before starting work of this section.

1.08 DELIVERY, STORAGE, AND HANDLING

A. Deliver, handle, and store masonry units by means that will prevent mechanical damage and contamination 
by other materials.

1.09 FIELD CONDITIONS

A. Cold and Hot Weather Requirements:  Comply with requirements of ACI 530.1/ASCE 6/TMS 602 or 
applicable building code, whichever is more stringent.

1.10 EXTRA MATERIALS

A. See Section 01600 - Product Requirements, for additional provisions.

PART 2  PRODUCTS

2.01 BRICK UNITS

A. Manufacturers:
1. Interstate Brick.

B. Facing Brick:  ASTM C 216, Type FBS, Grade SW.
1. Color and texture to match HFS Architects's sample.
2. Nominal size:  modular: 7 5/8" by 3 5/8" by 2 1/4".

2.02 STONE UNITS

A. Quarry: Star Stone, 4040 S. 300 West, SLC Ut  84107; phone 801-747-7119

B. Stone: Torry Buff Limestone
1. 4" - 5" guillotine finish- see drawings for sizes and allowed joint configuration.

2.03 MORTAR AND GROUT MATERIALS

A. Portland Cement:  ASTM C 150, Type I.

B. Hydrated Lime:  ASTM C 207, Type S.

C. Mortar Aggregate:  ASTM C 144.

D. Grout Aggregate:  ASTM C 404.

E. Water:  Clean and potable.

F. Accelerating Admixture:  Nonchloride type for use in cold weather. 
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2.04 REINFORCEMENT AND ANCHORAGE

A. Masonry Veneer Anchors: 2-piece anchors that permit differential movement between masonry veneer and 
structural backup, hot dip galvanized to ASTM A 153/A 153M, Class B.
1. Anchor plates:  Not less than 0.075 inch thick, designed for fastening to structural backup through 

sheathing by two fasteners; provide design with legs that penetrate sheathing and insulation to provide 
positive anchorage.

2. Wire ties: Manufacturer's standard shape, 0.1875 inch thick.
3. Vertical adjustment:  Not less than 3-1/2 inches.
4. Seismic Feature: Provide lip, hook, or clip on end of wire ties to engage or enclose not less than one 

continuous horizontal joint reinforcement wire of 0.1483 inch diameter.

2.05 THROUGH WALL FLASHINGS

A. Copper/asphalt/fiberglass Flashings:  16 inch wide 3 oz/sq ft sheet copper coated on both sides with asphalt 
and bonded between two layers of high tensile fiberglass fabric.  Provide DA1505 manufactured by 
Dur-o-Wal, or equal as determined by HFS Architects..

2.06 DRIP EDGE FLASHING

A. Stainless Steel:  ASTM A 666, Type 304, soft temper; 26 gage (0.45 mm) thick; hemmed edge; finish 2B to 
2D.  Provide DA1525 manufactured by Dur-O-Wal, or equal as determined by HFS Architects.

B. Lap Sealant:  Butyl type as specified in Section 07900.

2.07 ACCESSORIES

A. Joint Filler:  Closed cell neoprene rubber; oversized 50 percent to joint width; self expanding; 1/4 inch wide x 
by maximum lengths available.
1. Manufacturers:

a. Dur-O-Wal; Product DA2010 Rapid Soft Joint:  www.dur-o-wal.com.  Or equal by:
1) Hohmann & Barnard, Inc:  www.h-b.com.
2) Masonry Reinforcing Corporation of America:  www.wirebond.com.

b. Substitutions:  See Section 01600 - Product Requirements.

B. Weeps:  Polyester mesh.
1. Manufacturers:

a. CavClear/Archovations, Inc:  www.cavclear.com.  
b. Mortar Net USA, Ltd; Product Weep Vent:  www.mortarnet.com.
c. Substitutions:  See Section 01600 - Product Requirements.

C. Cavity Vents:  Polyester mesh.
1. Manufacturers:

a. CavClear/Archovations, Inc; CavClear Weep Vents:  www.cavclear.com 
b. Dur-O-Wal; Product DA1008 Mortar Net:  www.dur-o-wal.com.
c. Substitutions:  See Section 01600 - Product Requirements.

D. Cleaning Solution:  Non-acidic, not harmful to masonry work or adjacent materials.

2.08 MORTAR AND GROUT MIXES

A. Mortar for Unit Masonry:  ASTM C 270, Proportion Specification.
1. Masonry below grade and in contact with earth:  Type S.
2. Exterior, non-loadbearing masonry:  Type N.
3. Interior, non-loadbearing masonry:  Type O.
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B. Colored Mortar:  Proportion selected pigments and other ingredients to match HFS Architects's sample, 
without exceeding manufacturer's recommended pigment-to-cement ratio.

C. Grout:  ASTM C 476.  Consistency required to fill completely volumes indicated for grouting; fine grout for 
spaces with smallest horizontal dimension of 2 inches or less;  coarse grout for spaces with smallest 
horizontal dimension greater than 2 inches.

D. Mixing:  Use mechanical batch mixer and comply with referenced standards.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive masonry.

B. Verify that related items provided under other sections are properly sized and located.

C. Verify that built-in items are in proper location, and ready for roughing into masonry work.

3.02 COURSING

A. Establish lines, levels, and coursing indicated.  Protect from displacement.

B. Maintain masonry courses to uniform dimension.  Form vertical and horizontal joints of uniform thickness.

C. Brick Units:
1. Bond:  Running.
2. Coursing:  Three units and three mortar joints to equal 8 inches.
3. Mortar Joints:  Concave.

3.03 PLACING AND BONDING

A. Lay solid masonry units in full bed of mortar, with full head joints, uniformly jointed with other work.

B. Buttering corners of joints or excessive furrowing of mortar joints is not permitted.

C. Remove excess mortar as work progresses.

D. Do not shift or tap masonry units after mortar has achieved initial set.  Where adjustment must be made, 
remove mortar and replace.

E. Perform job site cutting of masonry units with proper tools to provide straight, clean, unchipped edges.  
Prevent broken masonry unit corners or edges.

F. Isolate top joint of masonry veneer from horizontal structural framing members or support angles with 
compressible joint filler.

3.04 WEEPS/CAVITY VENTS

A. Install weeps in veneer walls at 24 inches on center horizontally above through-wall flashing, above shelf 
angles and lintels, and at bottom of walls.

B. Install cavity vents in veneer walls at 32 inches on center horizontally below shelf angles and lintels and at 
top of walls.

C. Install cavity mortar diverter at base of cavity as recommended by manufacturer to prevent mortar droppings 
from blocking weep/cavity vents.

D. Do not permit mortar to drop or accumulate into cavity air space or to plug weep/cavity vents.

3.05 REINFORCEMENT AND ANCHORAGE - MASONRY VENEER
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A. Install horizontal joint reinforcement 16 inches on center.

B. Place masonry joint reinforcement in first and second horizontal joints above and below openings.  Extend 
minimum 16 inches each side of opening.

C. Place continuous joint reinforcement in first and second joint below top of walls.

D. Lap joint reinforcement ends minimum 6 inches.

E. Masonry Back-Up:  Embed anchors in masonry back-up to bond veneer at maximum 1.77 sq ft of wall 
surface per anchor. Place additional anchors at perimeter of openings and ends of panels, so maximum 
spacing of anchors is 8 on center.

F. Stud back-Up:  Secure veneer anchors to stud framed back-up and embed into masonry veneer at maximum 
1.77 sq ft of wall surface per anchor. Place additional anchors at perimeter of openings and ends of panels, 
so maximum spacing of anchors is 8 on center.

G. Seismic Reinforcement: Connect veneer anchors with continuous horizontal wire reinforcement before 
embedding anchors in mortar.

3.06 MASONRY FLASHINGS

A. Whether or not specifically indicated, install masonry flashing to divert water to exterior at all locations where 
downward flow of water will be interrupted.
1. Extend flashings full width at such interruptions and at least 4 inches into adjacent masonry or turn up 

at least 4 inches to form watertight pan at non-masonry construction.
2. Remove or cover protrusions or sharp edges that could puncture flashings.
3. Seal lapped ends and penetrations of flashing with flashing tape before covering with mortar.

B. Provide Drip Edge flashing at the bottom of walls.  Extend metal flashings through exterior face of masonry 
and turn down to form drip.

C. Extend laminated flashings to within 1/4 inch of exterior face of masonry.

D. Lap end joints of flashings at least 4 inches and seal watertight with mastic or elastic sealant.

3.07 SILLS

A. Install precast concrete sill at each opening

B. Maintain minimum 3-5/8 inch bearing on each side of opening.

3.08 LINTELS

A. Install precast concrete lintels over openings.

B. Maintain minimum 7-5/8 inch bearing on each side of opening.

3.09 CONTROL AND EXPANSION JOINTS

A. Do not continue horizontal joint reinforcement through control and expansion joints.

B. Form expansion joint as detailed.

3.10 TOLERANCES

A. Maximum Variation From Unit to Adjacent Unit:  1/16 inch.

B. Maximum Variation from Plane of Wall:  1/4 inch in 10 ft and 1/2 inch in 20 ft or more.

C. Maximum Variation from Plumb:  1/4 inch per story non-cumulative; 1/2 inch in two stories or more.
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3.11 CUTTING AND FITTING

A. Cut and fit for pipes and conduit.  Coordinate with other sections of work to provide correct size, shape, and 
location.

3.12 CLEANING

A. Remove excess mortar and mortar smears as work progresses.

B. Replace defective mortar.  Match adjacent work.

C. Clean soiled surfaces with cleaning solution.

D. Use non-metallic tools in cleaning operations.

3.13 PROTECTION

A. Without damaging completed work, provide protective boards at exposed external corners that are subject to 
damage by construction activities.

END OF SECTION
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SECTION 04820

REINFORCED UNIT MASONRY ASSEMBLIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Concrete Block.

B. Mortar and Grout.

C. Reinforcement and Anchorage.

D. Accessories.

1.02 RELATED REQUIREMENTS

A. Section 07900 - Joint Sealers:  Backing rod and sealant at control and expansion joints.

1.03 REFERENCE STANDARDS

A. ACI 530/ASCE 5/TMS 402 - Building Code Requirements for Masonry Structures; American Concrete 
Institute International; 2005.

B. ACI 530.1/ASCE 6/TMS 602 - Specification For Masonry Structures; American Concrete Institute 
International; 2005.

C. ASTM A 82/A 82M - Standard Specification for Steel Wire, Plain, for Concrete Reinforcement; 2007.

D. ASTM A 153/A 153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware; 2005.

E. ASTM A 615/A 615M - Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete 
Reinforcement; 2007.

F. ASTM A 706/A 706M - Standard Specification for Low-Alloy Steel Deformed and Plain Bars for Concrete 
Reinforcement; 2006a.

G. ASTM C 90 - Standard Specification for Loadbearing Concrete Masonry Units; 2006b.

H. ASTM C 91 - Standard Specification for Masonry Cement; 2005.

I. ASTM C 94/C 94M - Standard Specification for Ready-Mixed Concrete; 2007.

J. ASTM C 140 - Standard Test Methods of Sampling and Testing Concrete Masonry Units and Related Units; 
2007a.

K. ASTM C 144 - Standard Specification for Aggregate for Masonry Mortar; 2004.

L. ASTM C 150 - Standard Specification for Portland Cement; 2007.

M. ASTM C 207 - Standard Specification for Hydrated Lime for Masonry Purposes; 2006.

N. ASTM C 270 - Standard Specification for Mortar for Unit Masonry; 2007a.

O. ASTM C 404 - Standard Specification for Aggregates for Masonry Grout; 2007.

P. ASTM C 476 - Standard Specification for Grout for Masonry; 2007.

Q. ASTM C 780 - Standard Test Method for Preconstruction and Construction Evaluation of Mortars for Plain 
and Reinforced Unit Masonry; 2007a.

R. ASTM C 1019 - Standard Test Method for Sampling and Testing Grout; 2008.
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S. ASTM C 1072 - Standard Test Method for Measurement of Masonry Flexural Bond Strength; 2006.

T. ASTM C 1314 - Standard Test Method for Compressive Strength of Masonry Prisms; 2007.

U. ASTM E 518 - Standard Test Methods for Flexural Bond Strength of Masonry; 2003.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data for masonry units, fabricated wire reinforcement, and mortar and grout.

C. Shop Drawings:  Indicate bar sizes, spacings, reinforcement quantities, bending and cutting schedules, 
reinforcement supporting and spacing devices, and accessories.

1.05 QUALITY ASSURANCE

A. Comply with provisions of ACI 530/ASCE 5/TMS 402 and ACI 530.1/ASCE 6/TMS 602, except where 
exceeded by requirements of the contract documents.

1.06 PRE-INSTALLATION MEETING

A. Convene one week before starting work of this section.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver, handle, and store masonry units by means that will prevent mechanical damage and contamination 
by other materials.

1.08 FIELD CONDITIONS

A. Cold and Hot Weather Requirements:  Comply with requirements of ACI 530.1/ASCE 6/TMS 602 or 
applicable building code, whichever is more stringent.

PART 2  PRODUCTS

2.01 CONCRETE MASONRY UNITS

A. Concrete Block:  Comply with referenced standards and as follows:
1. Size:  Standard units with nominal face dimensions of 16 x 8 inches and nominal depths as indicated 

on the drawings for specific locations.
2. Load-Bearing Units:  ASTM C 90, normal weight.

a. Hollow block, as indicated.
b. Exposed faces:  Manufacturer's standard color and texture where indicated.
c. Pattern:  Vertical single score.

2.02 MORTAR AND GROUT MATERIALS

A. Masonry Cement:  ASTM C 91 Type S.

B. Portland Cement:  ASTM C 150, Type I; color as required to produce approved color sample.

C. Hydrated Lime:  ASTM C 207, Type S.

D. Mortar Aggregate:  ASTM C 144.

E. Grout Aggregate:  ASTM C 404.

F. Water:  Clean and potable.

G. Accelerating Admixture:  Nonchloride type for use in cold weather. 
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2.03 REINFORCEMENT AND ANCHORAGE

A. Manufacturers of Joint Reinforcement and Anchors:
1. Dur-O-Wal:  www.dur-o-wal.com.
2. Hohmann & Barnard, Inc:  www.h-b.com.
3. Masonry Reinforcing Corporation of America:  www.wirebond.com.
4. Substitutions:  See Section 01600 - Product Requirements.

B. Reinforcing Steel:  ASTM A 615/A 615M Grade 40 (280).
1. Deformed billet-steel bars.
2. Unfinished.

C. Reinforcing Steel:  ASTM A 706/A 706M, deformed low-alloy steel bars.
1. Unfinished.

D. Single Wythe Joint Reinforcement:  Truss type; ASTM A 82/A 82M steel wire, hot dip galvanized after 
fabrication to ASTM A 153/A 153M, Class B; 0.1483 inch side rods with 0.1483 inch  cross rods;  width as 
required to provide not more than 1 inch and not less than 1/2 inch of mortar coverage on each exposure.

2.04 ACCESSORIES

A. Cleaning Solution:  Non-acidic, not harmful to masonry work or adjacent materials.

2.05 MORTAR MIXES

A. Mortar for Unit Masonry:  ASTM C 270, using the Proportion Specification.
1. Exterior, loadbearing masonry:  Type S.
2. Interior, loadbearing masonry:  Type S.

2.06 MORTAR MIXING

A. Thoroughly mix mortar ingredients using mechanical batch mixer, in accordance with ASTM C 270 and in 
quantities needed for immediate use.

B. Maintain sand uniformly damp immediately before the mixing process.

C. Do not use anti-freeze compounds to lower the freezing point of mortar.

D. If water is lost by evaporation, re-temper only within two hours of mixing.

2.07 GROUT MIXES

A. Bond Beams and Lintels:  2,000 psi strength at 28 days; 8-10 inches slump; provide premixed type in 
accordance with ASTM C 94/C 94M.
1. Fine grout for spaces with smallest horizontal dimension of 2 inches or less.
2. Coarse grout for spaces with smallest horizontal dimension greater than 2 inches.

B. Engineered Masonry: 2,000 psi strength at 28 days; 8-10 inches slump; provide premixed type in 
accordance with ASTM C 94/C 94M.
1. Fine grout for spaces with smallest horizontal dimension of 2 inches or less.
2. Coarse grout for spaces with smallest horizontal dimension greater than 2 inches.

2.08 GROUT MIXING

A. Mix grout in accordance with ASTM C 94/C 94M.

B. Thoroughly mix grout ingredients in quantities needed for immediate use in accordance with ASTM C 476 for 
fine and coarse grout.

C. Add admixtures in accordance with manufacturer's instructions; mix uniformly.
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D. Do not use anti-freeze compounds to lower the freezing point of grout.

2.09 PRECONSTRUCTION TESTING

A. Testing will be conducted by an independent test agency, in accordance with provisions of Section 01400.

B. Concrete Masonry:  Test each type, class, and grade of concrete masonry unit in accordance with ASTM C 
140 for conformance to requirements of this specification.

C. Mortar Mixes:  Test mortars prebatched by weight in accordance with ASTM C 780 recommendations for 
preconstruction testing.

D. Grout Mixes:  Test grout batches in accordance with ASTM C 1019 procedures.

E. Compressive Strength:  Where indicated, test masonry prisms in accordance with ASTM C 1314.
1. Prepare two sets of prisms;  test one set at 7 days and the other at 28 days.
2. Concrete masonry prisms:  Height-to-thickness ratio of not less than 1.33 and not more than 5.0; apply 

correction factor per ACI 530.1/ASCE 6/TMS 602 for ratio other than 2.0.

F. Flexural Bond Strength:  Where indicated, test masonry prisms in accordance with ASTM E 518, with tooled 
joints downward.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive masonry.

B. Verify that related items provided under other sections are properly sized and located.

C. Verify that built-in items are in proper location, and ready for roughing into masonry work.

3.02 PREPARATION

A. Direct and coordinate placement of metal anchors supplied for installation under other sections.

B. Clean reinforcement of loose rust.

C. Provide temporary bracing during installation of masonry work.  Maintain in place until building structure 
provides permanent bracing.

3.03 COURSING

A. Establish lines, levels, and coursing indicated.  Protect from displacement.

B. Maintain masonry courses to uniform dimension.  Form vertical and horizontal joints of uniform thickness.

C. Concrete Masonry Units:
1. Bond:  Running.
2. Coursing:  One unit and one mortar joint to equal 8 inches.
3. Mortar Joints:  Concave.

3.04 PLACING AND BONDING

A. Lay hollow masonry units with face shell bedding on head and bed joints.

B. Buttering corners of joints or excessive furrowing of mortar joints is not permitted.

C. Remove excess mortar as work progresses.

D. Interlock intersections and external corners.
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E. Do not shift or tap masonry units after mortar has achieved initial set.  Where adjustment must be made, 
remove mortar and replace.

F. Perform job site cutting of masonry units with proper tools to provide straight, clean, unchipped edges.  
Prevent broken masonry unit corners or edges.

G. Cut mortar joints flush where wall tile is scheduled or resilient base is scheduled.

3.05 REINFORCEMENT AND ANCHORAGE

A. Reinforcement Bars:  Secure at locations indicated and to avoid displacement during grouting.  Minimum 
spacing between bars or to masonry surfaces shall be one bar diameter.

B. Joint Reinforcement:  Install horizontal joint reinforcement 8 inches on center.
1. Place masonry joint reinforcement in first and second horizontal joints above and below openings.  

Extend minimum 16 inches each side of opening.
2. Place continuous joint reinforcement in first and second joint below top of walls.
3. Lap joint reinforcement ends minimum 6 inches.

C. Reinforced Hollow Unit Masonry:  Keep vertical cores to be grouted clear of mortar, including bed area of first 
course.
1. Bond Beams:  At bond beams or other locations for horizontally reinforced masonry, provide special 

masonry units or saw to accommodate reinforcement.

3.06 GROUTING

A. Use either high-lift or low-lift grouting techniques, at Contractor's option, subject to other limitations of 
contract documents.

B. Low-Lift Grouting:
1. Limit height of pours to 48 inches.
2. Limit height of masonry to 16 inches above each pour.
3. Pour grout only after vertical reinforcing is in place;  place horizontal reinforcing as grout is poured.  

Prevent displacement of bars as grout is poured.
4. Place grout for each pour continuously and consolidate immediately;  do not interrupt pours for more 

than 1-1/2 hours.   

3.07 CONTROL AND EXPANSION JOINTS

A. Do not continue horizontal joint reinforcement through control and expansion joints, except at floor and roof 
per contract documents

B. Form control joint with a sheet building paper bond breaker fitted to one side of the hollow contour end of the 
block unit.  Fill the resultant core with grout fill.  Rake joint at exposed unit faces for placement of backer rod 
and sealant.

C. Install preformed control joint device in continuous lengths.  Seal butt and corner joints in accordance with 
manufacturer's instructions.

D. Size control joint in accordance with Section 07900 for sealant performance.

E. Form expansion joint as detailed.

3.08 BUILT-IN WORK

A. As work progresses, install built-in metal door frames and other items to be built into the work and furnished 
under other sections.

B. Install built-in items plumb, level, and true to line.
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C. Bed anchors of metal door and glazed frames in adjacent mortar joints.  Fill frame voids solid with grout.
1. Fill adjacent masonry cores with grout minimum 12 inches from framed openings.

D. Do not build into masonry construction organic materials that are subject to deterioration.

3.09 TOLERANCES

A. Maximum Variation from Alignment of Columns:  1/4 inch.

B. Maximum Variation From Unit to Adjacent Unit:  1/16 inch.

C. Maximum Variation from Plane of Wall:  1/4 inch in 10 ft and 1/2 inch in 20 ft or more.

D. Maximum Variation from Plumb:  1/4 inch per story non-cumulative; 1/2 inch in two stories or more.

E. Maximum Variation from Level Coursing:  1/8 inch in 3 ft and 1/4 inch in 10 ft; 1/2 inch in 30 ft.

F. Maximum Variation of Joint Thickness:  1/8 inch in 3 ft.

G. Maximum Variation from Cross Sectional Thickness of Walls:  1/4 inch.

3.10 CUTTING AND FITTING

A. Cut and fit for chases.  Coordinate with other sections of work to provide correct size, shape,and location.

3.11 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests, as specified in Section 01400.

B. Concrete Masonry Unit Tests: Test each variety of concrete unit masonry in accordance with ASTM C 140 
for conformance to requirements of this specification.

C. Mortar Tests:  Test each type of mortar in accordance with recommended procedures in ASTM C 780, testing 
with same frequency as masonry samples.

D. Test and evaluate grout in accordance with ASTM C 1019 procedures.
1. Test with same frequency as specified for masonry units.
2. Test frequency:  Prior to construction and once for every 5000 square feet of masonry constructed.

E. Prism Tests:  Test masonry and mortar panels for compressive strength in accordance with ASTM C 1314 
and for flexural bond strength in accordance with ASTM C 1072 or ASTM E 518; perform tests and evaluate 
results.

3.12 CLEANING

A. Remove excess mortar and mortar smears as work progresses.

B. Replace defective mortar.  Match adjacent work.

C. Clean soiled surfaces with cleaning solution.

D. Use non-metallic tools in cleaning operations.

END OF SECTION
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SECTION 05120

STRUCTURAL STEEL

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Structural steel framing members, support members and struts.

B. Base plates, shear stud connectors and expansion joint plates.

C. Grouting under base plates.

1.02 RELATED REQUIREMENTS

A. Section 05125 - Buckling Restrained Braces

B. Section 05210 - Steel Joists.

C. Section 05310 - Steel Deck:  Support framing for small openings in deck.

D. Section 05500 - Metal Fabrications:  Steel fabrications affecting structural steel work.

1.03 REFERENCE STANDARDS

A. AISC (MAN) - Steel Construction Manual; American Institute of Steel Construction, Inc.; 2005.

B. AISC S303 - Code of Standard Practice for Steel Buildings and Bridges; American Institute of Steel 
Construction, Inc.; 2005.

C. AISC S348 - Specification for Structural Joints Using ASTM A325 or A490 Bolts; 2004.

D. ASTM A 36/A 36M - Standard Specification for Carbon Structural Steel; 2005.

E. ASTM A 108 - Standard Specification for Steel Bar, Carbon and Alloy, Cold Finished; 2007.

F. ASTM A 307 - Standard Specification for Carbon Steel Bolts and Studs, 60 000 PSI Tensile Strength; 2007b.

G. ASTM A 325 - Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi Minimum Tensile 
Strength; 2007a.

H. ASTM A 325M - Standard Specification for Structural Bolts, Steel, Heat Treated 830 MPa Tensile Strength 
(Metric); 2007.

I. ASTM A 490 - Standard Specification for Structural Bolts, Alloy Steel, Heat-Treated, 150 ksi Minimum 
Tensile Strength; 2008a.

J. ASTM A 490M - Standard Specification for High-Strength Steel Bolts, Classes 10.9 and 10.9.3, for Structural 
Steel Joints (Metric); 2004.

K. ASTM A 500 - Standard Specification for Cold-Formed Welded and Seamless Carbon Steel Structural 
Tubing in Rounds and Shapes; 2007.

L. ASTM A 501 - Standard Specification for Hot-Formed Welded and Seamless Carbon Steel Structural Tubing; 
2007.

M. ASTM A 563 - Standard Specification for Carbon and Alloy Steel Nuts; 2007a.

N. ASTM A 563M - Standard Specification for Carbon and Alloy Steel Nuts [Metric]; 2007.

O. ASTM A 759 - Standard Specification for Carbon Steel Crane Rails; 2000 (Reapproved 2005).
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P. ASTM A 992/A 992M - Standard Specification for Structural Steel Shapes; 2006a.

Q. ASTM C 1107/C 1107M - Standard Specification for Packaged Dry, Hydraulic-Cement Grout (Nonshrink); 
2007a.

R. ASTM E 94 - Standard Guide for Radiographic Examination; 2004.

S. ASTM E 164 - Standard Practice for Ultrasonic Contact Examination of Weldments; 2003.

T. ASTM E 165 - Standard Test Method for Liquid Penetrant Examination; 2002.

U. ASTM E 709 - Standard Guide for Magnetic Particle Examination; 2001.

V. ASTM F 436 - Standard Specification for Hardened Steel Washers; 2007a.

W. ASTM F 959 - Standard Specification for Compressible-Washer-Type Direct Tension Indicators for Use with 
Structural Fasteners; 2007a.

X. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination; American Welding 
Society; 2007.

Y. AWS D1.1/D1.1M - Structural Welding Code - Steel; American Welding Society; 2006 and Errata.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:
1. Indicate profiles, sizes, spacing, locations of structural members, openings, attachments, and fasteners.
2. Indicate cambers.
3. Indicate welded connections with AWS A2.4 welding symbols.  Indicate net weld lengths.

C. Manufacturer's Mill Certificate:  Certify that products meet or exceed specified requirements.

D. Mill Test Reports:  Indicate structural strength, destructive test analysis and non-destructive test analysis.

E. Welders Certificates:  Certify welders employed on the Work, verifying AWS qualification within the previous 
12 months.

1.05 QUALITY ASSURANCE

A. Fabricate structural steel members in accordance with AISC "Steel Construction Manual."

B. Comply with Section 10 of AISC "Code of Standard Practice for Steel Buildings and Bridges" for 
architecturally exposed structural steel.

C. Fabricator:  Company must be on DFCM's Approved Fabricator List for 2009.  Companies on this list include: 
American Building Co.;AMFAB STEEL; BEHLEN MFG. CO.; Beko Associates, Inc.; BuleScope Building 
North America, inc.;Blue Star Steel; Brahma Steel; CBC Steel Buildings; CECO Building Systems; CO 
Building Systems Inc.; F & J Steel Fabrication, Inc; GARCO Building Systems; GEM; HCI Steel Building 
Systems, inc.; 3T Steel; Legacy Steel Fabricators; Lundahl Ironworks Co.; Mark Steel Corp.; MASCO 
inc.;NCI Building Systems LP; NUCOR Building Systems; Rigid Building Systems; Eagle Span; Sanpete 
Steel; S & S Steel; T & M Manufacturing; TECH-STEEL, Inc.; Utah Ornamental & Iron Works; Verco 
Decking Inc.; VP Buildings and Vulcraft Group

D. Erector:  Company specializing in performing the work of this section with minimum five years of documented 
experience.

PART 2  PRODUCTS

2.01 MATERIALS
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A. Steel Angles and Plates:  ASTM A 36/A 36M.

B. Steel W Shapes and Tees:  ASTM A 992/A 992M.

C. Other rolled Steel Structural Shapes:  ASTM A36.

D. Crane Rails:  ASTM A 759 high strength alloy, head-hardened, heat-treated, ends hardened, ends 
chamfered, and ends prepared fror welding; cross section and length as indicated on the drawings.

E. Steel Plates and Bars: ASTM A 36.

F. Cold-Formed Structural Tubing:  ASTM A 500, Grade B.

G. Hot-Formed Structural Tubing:  ASTM A 501, seamless or welded.

H. Shear Stud Connectors:  Made from ASTM A 108 Grade 1015 bars.      

I. Structural Bolts and Nuts:  Carbon steel, ASTM F1554. grade 36.

J. High-Strength Structural Bolts, Nuts, and Washers: ASTM A 325 (ASTM A 325M), Type 1, medium carbon, 
galvanized.

K. High-Strength Structural Bolts: ASTM A 490 (ASTM A 490M), with matching ASTM A 563 (ASTM A 563M) 
nuts and ASTM F 436 washers; Type 1 alloy steel.

L. Load Indicator Washers:  Provide washers complying with ASTM F 959 at all connections requiring 
high-strength bolts.

M. Welding Materials:  AWS D1.1; type required for materials being welded.

N. Grout:  Non-shrink, non-metallic aggregate type, complying with ASTM C 1107/C 1107M and capable of 
developing a minimum compressive strength of 7,000 psi at 28 days.

O. Shop and Touch-Up Primer:  Fabricator's standard, complying with VOC limitations of authorities having 
jurisdiction.

P. Touch-Up Primer for Galvanized Surfaces:  Fabricator's standard, complying with VOC limitations of 
authorities having jurisdiction.

2.02 FABRICATION

A. Shop fabricate to greatest extent possible.

B. Fabricate connections for bolt, nut, and washer connectors.

C. Develop required camber for members.

2.03 FINISH

A. Prepare structural component surfaces in accordance with SSPC SP 2.

2.04 SOURCE QUALITY CONTROL

A. High-Strength Bolts:  Provide testing and verification of shop-bolted connections in accordance with AISC 
"Specification for Structural Joints Using ASTM A325 or A490 Bolts".

B. Welded Connections:  Visually inspect all shop-welded connections.[<>]
1. Radiographic testing performed in accordance with ASTM E 94.
2. Ultrasonic testing performed in accordance with ASTM E 164.
3. Liquid penetrant inspection performed in accordance with ASTM E 165.
4. Magnetic particle inspection performed in accordance with ASTM E 709.
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PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that conditions are appropriate for erection of structural steel and that the work may properly proceed.

3.02 ERECTION

A. Erect structural steel in compliance with AISC "Code of Standard Practice for Steel Buildings and Bridges".

B. Allow for erection loads, and provide sufficient temporary bracing to maintain structure in safe condition, 
plumb, and in true alignment until completion of erection and installation of permanent bracing.

C. Field weld components and shear studs indicated on shop drawings.

D. Use carbon steel bolts only for temporary bracing during construction, unless otherwise specifically permitted 
on drawings.  Install high-strength bolts in accordance with AISC "Specification for Structural Joints Using 
ASTM A325 or A490 Bolts".

E. Do not field cut or alter structural members without approval of HFS Architects.

F. After erection, prime welds, abrasions, and surfaces not shop primed, except surfaces to be in contact with 
concrete.

G. Grout solidly between column plates and bearing surfaces, complying with manufacturer's instructions for 
nonshrink grout.  Trowel grouted surfaces smooth, splaying neatly to 45 degrees.

3.03 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch per story, non-cumulative.

B. Maximum Offset From True Alignment:  1/4 inch.

3.04 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests, as specified in Section 01400.

B. High-Strength Bolts:  Provide testing and verification of field-bolted connections in accordance with AISC 
"Specification for Structural Joints Using ASTM A325 or A490 Bolts".

C. Welded Connections:  Visually inspect all field-welded connections.[<>]
1. Radiographic testing performed in accordance with ASTM E 94.
2. Ultrasonic testing performed in accordance with ASTM E 164.
3. Liquid penetrant inspection performed in accordance with ASTM E 165.
4. Magnetic particle inspection performed in accordance with ASTM E 709.

END OF SECTION
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SECTION 05125

BUCKLING RESTRAINED BRACE

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:
1. Furnishing Buckling Restrained Braces (BRB's).
2. Engineering design of BRB's.
3. Qualification of BRB's by uniaxial and subassemblage cyclic testing. If a pin and collar connection is 

used the subassemblage test need not be performed.

B. Related Sections:
1. Section 05 1200 - Structural Steel:  For installation of BRB's and furnishing of connection hardware for 

BRB's, including loose plates and fasteners.

1.02 REFERENCES

A. Standards listed below apply where designation is cited in this Section.  Where the applicable year of 
adoption or revision is not listed below, the latest edition applies.

B. AISC - American Institute of Steel Construction
1. American Institute of Steel Construction’s “Manual of Steel Construction”, Thirteenth Edition (AISC)

a. “Specification for the Design, Fabrication, and Erection of Structural Steel for Buildings”, 2005 
Edition (AISC 360).

b. “Code of Standard Practice for Steel Buildings and Bridges”, 2005 Edition (AISC 303).
c. “Specification for Structural Joints Using ASTM A325 or A490 Bolts”, June 30, 2004 (RCSC).

2. American Institute of Steel Construction: “Seismic Provisions for Structural Steel Buildings”, 2005 
edition including Supplement 1 dated 2006 (AISC 341).

C. AISC/SEAOC - American Institute of Steel Construction and Structural Engineers of California's "Committee 
on Buckling Restrained Braced Frames". 
1. Recommended Provisions - "Recommended Provisions for Buckling Restrained Braces," October 2001.

D. ASTM - American Society for Testing and Materials
1. A6 - Specification for General Requirements for Rolled Steel Plates, Shapes, Sheet Piling and Bars for 

Structural Use.
2. A36 - Specification for Steel.
3. A500 - Specification for Cold-Formed Welded and Seamless Carbon Steel Structural Tubing.
4. A325 – Specification for Structural Steel Bolts
5. A490 – Specification for Heat-Treated Steel Structural Bolts, 150 ksi min. tensile strength.

E. AWS - American Welding Society
1. “Structural Welding Code – Steel”, 2006 Edition (AWS D1.1).
2. “Structural Welding Code – Seismic Supplement”, 2005 edition (AWS D1.8).

F. CBC – California Building Code, 2007 Edition.

G. JIS - Japanese Industrial Standard
1. G 3136 SN400 B - Rolled Steels for Building Structure.
2. G 3466 STKR 400 - Carbon Steel Square Pipes for General Structural Purposes.
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1.03 DEFINITIONS

A. Buckling Restrained Brace (BRB):  Specialty structural brace element consisting of an axial force resisting 
steel core encased by a system that prevents buckling of the steel core.

1.04 SUBMITTALS

A. Submit the following in accordance with requirements of Division 1.
1. All requested submittals shall be furnished in English language.

B. Qualification Testing Report evidencing manufacturer's compliance with Article 2.01 D.
1. The Qualification Testing Report shall conform to requirements of Section ABRB9Appendix T of the 

American Institute of Steel Construction “Seismic Provisions for Structural Steel Buildings”, (AISC 
341-2005).

2. AISC/SEAOC "Recommended Provisions".
3. If project specific testing is required to supplement available test data, include schedule for fabrication 

of BRB test specimens, description of proposed testing program and name of test facility and schedule 
for testing and reporting.

C. Manufacturer’s Quality Assurance Plan:  Conform to requirements of Article 1.05A, "Quality Assurance".

D. Engineering Design:  Refer to Article 2.01A for design requirements.
1. Design Drawings:  Show size and configuration of steel core for full length of BRB. Indicate casing size, 

thickness and length.
2. Calculations:  Provide design calculations showing the adequacy of proposed BRB's to achieve 

Performance Requirements specified herein.
3. Certification:  In accordance with Article 2.01A, Design Requirements.
4. Preliminary Design:  At Contractor's option, make an initial submittal of the items listed above, based on 

assumed material properties, prior to delivery of materials to be employed in work.
5. Final Design:  Submit final drawings, calculations and certifications that include the final dimensions of 

steel core plates based on results of coupon testing of steel to be employed in Work.
a. The Design Engineer shall seal final calculations and required certification. 
b. Submittal shall be accompanied by the results of coupon testing.

E. Erection Drawings:
1. Show location and size and of BRB’s.  Give complete information necessary for fabrication of elements 

of structural steel frame to receive braces and fabrication of connection plates.  Show methods of 
assembly, including type and size of bolts and/or pins, hole diameter, and preparation and finish of 
faying surfaces.  Identify tolerances for fabrication and erection.

F. Submit certified material test reports to Testing Laboratory for record purposes.
1. All steel:  Tensile tests and chemical analysis.  Include trace elements for steel core plates.
2. Steel Core Plates:

a. Coupon test results for each lot of steel used in fabrication showing initial yield, ultimate tensile 
stress, and ultimate elongation.

b. Charpy V-Notch testing for plates 2 inches (50 mm) and thicker.
3. Welding Electrodes:  Include tensile, elongation, and CVN toughness tests.  Identify diffusible hydrogen.

G. Submit Quality Assurance test and inspection reports to Testing Laboratory for record purposes prior to 
shipping of braces.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Shall have manufactured and successfully tested braces in accordance with 
Article 2.01D, "Qualification Tests" prior to opening of bids.
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B. Design Engineer Qualifications:  Civil Engineer, registered in the State where the project is located, that is 
knowledgeable with the results of cyclic testing of BRB's and experienced in the design of BRB’s based on 
engineering analysis.

C. Quality Assurance Plan:  The manufacturer shall have a detailed Quality Assurance Plan to evidence that 
the BRB's being manufactured continue to be the same as those tested.  The Plan shall include the following 
elements:
1. Indicate how the product is to be identified, such that it can be traced back to production quality 

assurance records.
2. Include a flow chart of the process by which the product is manufactured, including description of 

production methods.
3. List tests for materials, including the applicable recognized standard for each test and the qualifications 

of testing agency and/or personnel.
4. Identify manufacturing tolerances for each production process.
5. In-process quality control, including all points of internal inspection for control and monitoring of the 

fabrication and assembly process.
a. Include copies of forms and checklists used to document inspections.
b. Include required qualifications of personnel performing each inspection.
c. Identify how inspection reports are reviewed and approved.

6. Plan shall also include manufacturer furnished quality assurance for erection, including, at a minimum, 
attendance at pre-erection conference and a minimum of one visit thereafter to observe installation of 
braces.

D. Qualification Testing:  Refer to Article 2.01D, "Qualification Tests" for requirements.

E. Extrapolation of Qualification Testing:  All deviations from materials, details of fabrication, and quality 
assurance controls used for the fabrication of tested prototype braces shall be identified by manufacturer and 
reviewed by Design Engineer to ensure that production braces meet or exceed the level of quality used in 
fabrication of prototype braces.  Include the following items:
1. Weld filler material, including CVN toughness.
2. Welding procedures and details, including weld terminations.
3. Shape and finish of plate edges at transitions.
4. Finish of plate edges, including roughness and treatment of occasional notches.
5. Tolerances for flatness and straightness of plates.
6. Details of isolation between plates and core at transitions, to accommodate lengthening and shortening.
7. Type and thickness of coating materials.

F. Pre-Erection Conference: Contractor shall schedule meeting with Owner's Representative, 
BRB-manufacturer, and the steel erector’s personnel supervising installation of buckling restrained braces to 
review installation procedures including handling, fit-up and fastening.

PART 2 PRODUCTS

2.01 DESIGN AND PERFORMANCE REQUIREMENTS

A. Design Requirements:
1. Engage a Civil Engineer, licensed in the State of Californiawhere the project is located, to design braces 

to achieve the Performance Criteria.  Design shall be based on detailed examination and understanding 
of the results of qualifying cyclic tests and interpolation of results to project conditions.

2. Interpolation of test results for different member sizes shall be justified by rational analysis that 
demonstrates stress distributions and magnitudes of internal strains that are consistent with or less 
severe than the tested assemblies and that considers the adverse effects of larger material and 
variations in material properties.

3. Consider the effect of imposed end rotations.
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B. Performance Criteria:
1. Initial "BRB" yield force or area shall be as indicated, within the tolerances specified on the Contract 

Documents.
2. The adjusted brace strength in compression, as defined in AISC 341 Section 16.2d, shall not exceed 

the specified yield force by more than 65%.
3. Braces shall provide for stable cyclic displacement (lengthening and shortening) corresponding to two 

percent (2.0%) interstory drift, neglecting all contributions to drift from elements beyond the ends of 
braces.  Assume brace end rotations, equal to interstory drift, occur in combination with lengthening 
and shorteningwithin the ranges required per AISC 341.
a. Hysteretic behavior in the non-linear range shall show no sign of degradation or loss of strength.
b. Graphs of test results shall show no signs of pinched hysteretic behavior.

4. The portion of the steel core that projects beyond the casing shall provide for stable cyclic loading at 
155 percent of the initial yield force of the "BRB" without initiation of fracture.

5. Tension and compression shall be resisted entirely by the steel core.  The buckling restraining system 
shall prevent brace buckling and control plate buckling without restraining the steel core from transverse 
expansion and longitudinal shortening for deformations corresponding to 2 percent times the design 
interstory drift.

6. End connections and connection configuration, including gusset stiffeners, must be similar to the tested 
conditions.

C. Coupon Tests:  Perform coupon test results for each lot of steel used in fabrication of steel core areas 
showing initial yield, ultimate tensile stress, and ultimate elongation.  Coupons shall be taken from plates at 
point of brace manufacture and shall be used as the basis for brace design.

D. Qualification Tests:  The design of braces shall be based on results from qualifying cyclic tests.  Tests shall 
consist of at least two successful cyclic tests: one is required to be a test of a brace subassemblage that 
includes brace connection imposed rotations and the other may be either a uniaxial or subassemblage test. If 
a pin and collar connection is used the subassemblage test is not be required.
1. Qualification Tests shall conform to requirements of Appendix ABRB T of the AISC/SEAOC 

"Recommended Provisions". 341.
2. Qualification tests are permitted to be based on documented full-scale cyclic tests performed for other 

projects or tests reported in research, provided that there is sufficient basis for extrapolation to project 
conditions.

3. Extrapolation of previous test results beyond the limitations of Sections ABRB4.2 and ABRB5.3 of 
Appendix ABRB of the AISC/SEAOC "Recommended Provisions"AISC 341 Appendix T will not be 
permitted.

2.02 ACCEPTABLE MANUFACTURERS

A. The following manufacturer's, which have successfully completed qualification testing of braces similar to 
those required for the project, will be considered acceptable manufacturers, subject to compliance with other 
requirements of the Contract Documents, including limitations on maximum brace dimensions.
1. Nippon Steel Corporation; Tokyo, Japan
2. STAR Seismic; Park City, UT. 
3. Nippon Steel Corporation; Tokyo, Japan
4. Core Brace, Salt Lake City, UT

2.03 MATERIALS

A. Steel Core Areas:  JIS G 3136 SN400 B or ASTM A36; except initial yield stress shall be within the 
tolerances shown on the Contract Documents, as evidenced by coupon testing of plates to be incorporated 
in work.  If the contract documents do not state the initial yield stress it shall be 42.0 ksi with the averages of 
the coupon tests be between 38 40 and 46 ksi.
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1. Plates 2 inches (50 mm) and thicker shall be supplied with Charpy V-Notch testing in accordance with 
ASTM A6 Supplementary Requirement S5, or approved equal.  The impact test shall meet a minimum 
average value of 20 ft-lbs absorbed energy at +70 degrees F and shall be conducted in accordance with 
AISC Specification, or approved equal.

B. Casing: JIS G3466 STKR 400 or ASTM A500, Grade B.

C. Welding Filler Material:  Meet or exceed CVN toughness and elongation of material used for fabrication of 
tested assemblies.
1. H16 (diffusible hydrogen), AWS A4.3.

D. Shop Primer –not required

E. Debonding Agent:  Manufacturer’s standard; demonstrated suitable to maintain separation of steel core and 
grout encasement when subjected to a minimum of 30 cycles of inelastic yielding at 2.0 percent strain; 
resistant to aging effects for a life cycle of 50 years.

F. Fill Material:  Manufacturer’s standard cementitious grout; demonstrated suitable for function as a confining 
in-fill material by uniaxial or subassemblage qualification testing.

2.04 FABRICATION

A. Fabricate steel in accordance with Section 05 1200, "Structural Steel".
1. Cut core plates to profile shown on Design Drawings. Conform to tolerances of Quality Assurance 

Manual, except tolerance on plate width shall not exceed plus or minus 0.2 inches (5 mm).
2. Splices in the steel core are not acceptable.
3. Roughness: After cutting, edges of core plates shall have roughness less than 1000 micro-inches. 
4. Gouges and Notches: Occasional gouges and notches less than 0.2 inches (5 mm) deep in edges of 

core plates may be repaired by grinding to a smooth transition.  The length of transition shall be a 
minimum of 10 times the depth of gouge.  The area shall be inspected by MT after grinding to ensure 
the entire depth of gouge has been removed.  Deeper gouges shall be cause for rejection of piece.

B. The maximum dimensions of the casing of the buckling restrained brace shall be as indicated on the 
Contract Documents.

C. Bolted Connections: All holes for bolted connections shall be drilled and burrs removed.

D. Pin Connections: All holes for pinned connections shall be machined 1/32 in larger than the pin diameter.

E. Welding: Continuously weld joints, using procedures intended to minimize distortion.
1. Where cruciform plates are terminated in core, pay particular attention to the detailing and finishing of 

weld termination; meet or exceed qualification tested assembly as minimum standard.

F. Assembly: Assemble components of the Buckling Restrained Brace in a manner to ensure proper 
performance of the brace.
1. Examine steel core areas for straightness prior to coating with debonding agent or pouring with concrete.
2. Provide end-confining plates to ensure confinement of the fill material while allowing for non-restricting 

movement of the steel core. 
3. For braces exposed to exterior or corrosive conditions, interior of brace shall be sealed or otherwise 

protected from moisture/corrosive element infiltration into the interior core region.

2.05 SOURCE QUALITY CONTROL

A. Testing Laboratory will:
1. Review Manufacturer’s Quality Assurance Plan, mill certificates and results of coupon testing.
2. Review Manufacturer's quality assurance test and inspection reports.
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3. Observe fabrication and assembly as requested by Owner's Representative.

B. Contractor shall:
1. Notify Owner's Representative no less than 30 days before the start of fabrication of the buckling 

restrained braces, to allow Owner's Representative to observe fabrication and assembly process.
2. Perform testing and inspection in accordance with approved Quality Assurance Plan and requirements 

of Contract Documents.

PART 3 EXECUTION

3.01 ERECTION

A. Braces are erected under Section 05 1200, "Structural Steel".

B. Prior to erection, clean faying surfaces of brace to be in contact with bolted connections to remove temporary 
coatings applied for transport and surface contaminants.

C. Buckling restrained braces shall not be field cut or altered.  Alterations to structural steel components to 
receive Buckling Restrained Braces shall be as permitted by Section 05 1200.

D. No field welding to buckling restrained brace members will be permitted, including attachment of 
nonstructural components.

END OF SECTION
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SECTION 05210

STEEL JOISTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Open web steel joists, with bridging, attached seats and anchors.

B. Loose bearing members, such as plates or angles, and anchor bolts for site placement.

C. Supplementary framing for floor and roof openings greater than 18 inches.

1.02 RELATED REQUIREMENTS

A. Section 05120 - Structural Steel:  Superstructure framing.

B. Section 05310 - Steel Deck:  Support framing for openings less than 18 inches in decking.

C. Section 05500 - Metal Fabrications:  Non-framing steel fabrications attached to joists.

1.03 REFERENCE STANDARDS

A. AISC S348 - Specification for Structural Joints Using ASTM A325 or A490 Bolts; 2004.

B. ASTM A 36/A 36M - Standard Specification for Carbon Structural Steel; 2005.

C. ASTM A 153/A 153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware; 2005.

D. ASTM A 307 - Standard Specification for Carbon Steel Bolts and Studs, 60 000 PSI Tensile Strength; 2007b.

E. ASTM E 94 - Standard Guide for Radiographic Examination; 2004.

F. ASTM E 164 - Standard Practice for Ultrasonic Contact Examination of Weldments; 2003.

G. ASTM E 165 - Standard Test Method for Liquid Penetrant Examination; 2002.

H. ASTM E 709 - Standard Guide for Magnetic Particle Examination; 2001.

I. AWS D1.1/D1.1M - Structural Welding Code - Steel; American Welding Society; 2006 and Errata.

J. SJI (SPEC) - Catalog of Standard Specifications and Load Tables for Steel Joists and Joist Girders; Steel 
Joist Institute; 2005.

K. SJI Technical Digest No. 9 - Handling and Erection of Steel Joists and Joist Girders; Steel Joist Institute; 
2006.

L. SSPC-Paint 25 - Zinc Oxide, Alkyd, Linseed Oil Primer for Use Over Hand Cleaned Steel, Type I and Type 
II; Society for Protective Coatings; 1997 (Ed. 2004).

M. SSPC-SP 2 - Hand Tool Cleaning; Society for Protective Coatings; 1982 (Ed. 2004).

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Indicate standard designations, joist coding, configurations, sizes, spacings, cambers, 
locations of joists, joist leg extensions, bridging, connections, and attachments.

C. Welders' Certificates:  Submit manufacturer's certificates, certifying welders employed on the Work, verifying 
AWS qualification within the previous 12 months.
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1.05 QUALITY ASSURANCE

A. Perform Work, including that for headers and other supplementary framing, in accordance with SJI Standard 
Specifications Load Tables and SJI Technical Digest No.9.

B. Manufacturer Qualifications:  Company specializing in performing the work of this section with minimum five 
years documented experience.

C. Erector Qualifications:  Company specializing in performing the work of this section with minimum five years 
documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Transport, handle, store, and protect products to SJI requirements.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Steel Joists:
1. Canam Group Inc:  www.canam-steeljoust.ws
2. CMC Joist:  www.cmcjoist.com.
3. Nucor-Vulcraft Group:  www.vulcraft.com.
4. Substitutions:  See Section 01600 - Product Requirements.

2.02 MATERIALS

A. Open Web Joists: SJI Type K Joists:
1. Provide bottom chord extensions as indicated.
2. End bearing of 2-1/2 inches on steel supports.
3. End bearing of 4 inches on masonry supports.
4. Finish:  Shop primed.

B. Open Web Joists:  SJI Type LH Joists:
1. Provide bottom chord extensions as indicated.
2. End bearing of 2-1/2 inches on steel supports.
3. End bearing of 4 inches on masonry supports.
4. Finish:  Shop primed.

C. Open Web Joists:  SJI Joist Girders:
1. End bearing of 2-1/2 inches on steel supports.
2. End bearing of 4 inches on masonry supports.
3. Finish:  Shop primed.

D. Anchor Bolts, Nuts and Washers:  ASTM A 307, hot-dip galvanized per ASTM A 153/A 153M, Class C.

E. Structural Steel For Supplementary Framing and Joist Leg Extensions:  ASTM A 36/A 36M.

F. Welding Materials:  AWS D1.1; type required for materials being welded.

G. Shop and Touch-Up Primer:  SSPC-Paint 25, zinc oxide, complying with VOC limitations of authorities 
having jurisdiction.

2.03 FABRICATION

A. Frame special sized openings in joist web framing as detailed.

2.04 FINISH

A. Shop prime joists as specified.
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B. Prepare surfaces to be finished in accordance with SSPC-SP 2.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions prior to beginning work.

3.02 ERECTION

A. Erect joists with correct bearing on supports.

B. Allow for erection loads.  Provide sufficient temporary bracing to maintain framing safe, plumb, and in true 
alignment.

C. Coordinate the placement of anchors for securing loose bearing members furnished as part of the work of 
this section.

D. After joist alignment and installation of framing, field weld joist seats to steel bearing surfaces.

E. Install supplementary framing for floor and roof openings greater than 18 inches.

F. Do not permit erection of decking until joists are braced bridged, and secured or until completion of erection 
and installation of permanent bridging and bracing.

G. Do not field cut or alter structural members without approval of joist manufacturer.

H. After erection, prime welds, damaged shop primer, damaged galvanizing, and surfaces not shop primed, 
except surfaces specified not to be primed.

3.03 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch.

B. Maximum Offset From True Alignment:  1/4 inch.

3.04 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests, as specified in Section 01400.

B. High-Strength Bolts:  Provide testing and verification of field-bolted connections in accordance with AISC 
"Specification for Structural Joints Using ASTM A325 or A490 Bolts".

C. Welded Connections:  Visually inspect all field-welded connections.

END OF SECTION
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SECTION 05310

STEEL DECK

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Roof deck.

B. Composite floor deck.

C. Supplementary framing for openings up to and including 18 inches.

D. Stud shear connectors.

1.02 RELATED REQUIREMENTS

A. Section 03300 - Cast-in-Place Concrete:  Concrete topping over metal deck.

B. Section 05120 - Structural Steel:  Support framing for openings larger than 18 inches and shear stud 
connectors.

C. Section 05500 - Metal Fabrications:  Steel angle concrete stops at deck edges.

1.03 REFERENCE STANDARDS

A. ASTM A 108 - Standard Specification for Steel Bar, Carbon and Alloy, Cold-Finished; 2007.

B. ASTM A 653/A 653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron 
Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2007.

C. ASTM A 1008/A 1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, Structural, 
High-Strength, Low Alloy, and High-Strength Low-Alloy with Improved Formability, Solution Hardened, and 
Bake Hardened; 2007a 

D. AWS D1.1/D1.1M - Structural Welding Code - Steel; American Welding Society; 2006 and Errata.

E. AWS D1.3 - Structural Welding Code - Sheet Steel; American Welding Society; 2007.

F. SDI (DM) - Publication No.31, Design Manual for Composite Decks, Form Decks, Roof Decks; Steel Deck 
Institute; 2007.

G. SSPC-Paint 20 - Zinc-Rich Primers (Type I, "Inorganic," and Type II, "Organic"); The Society for Protective 
Coatings; 2002 (Ed. 2004).

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittals procedures.

B. Shop Drawings:  Indicate deck plan, support locations, projections, openings, reinforcement, pertinent 
details, and accessories.

C. Product Data:  Provide deck profile characteristics, dimensions, structural properties, and finishes.

D. Certificates:  Certify that products furnished meet or exceed specified requirements.

E. Welders Certificates:  Certify welders employed on the Work, verifying AWS qualification within the previous 
12 months.

1.05 QUALITY ASSURANCE
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1.06 DELIVERY, STORAGE, AND HANDLING

A. Cut plastic wrap to encourage ventilation.

B. Separate sheets and store deck on dry wood sleepers; slope for positive drainage.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Steel Deck:
1. Verco Manufacturing Co.: www.vercodeck.com
2. United Steel Deck , Inc:  www.njb-united.com.
3. Nucor-Vulcraft Group:  www.vulcraft.com.
4. Wheeling Corrugating Co:  www.wheelingcorrugating.com.
5. Substitutions:  See Section 01600 - Product Requirements.

2.02 STEEL DECK

A. Roof Deck:  Non-composite type, fluted steel sheet:
1. Galvanized Steel Sheet:  ASTM A 653/A 653M, Structural Steel (SS) Grade 33/230, with G90/Z275 

galvanized coating.
2. Nominal Height:  1-1/2 inch and 3 inch, see structural roof framing plan for locations.
3. Formed Sheet Width:  36 inch.
4. Side Joints:  interlocking, welded.
5. End Joints:  Lapped, welded.

B. Composite Floor Deck:  Fluted steel sheet embossed to interlock with concrete:
1. Ungalvanized Steel Sheet:  ASTM A 1008/A 1008M, Designation SS, Grade 33, Type 1.
2. Primer:  Shop coat of manufacturer's standard primer paint over cleaned and phosphatized substrate.
3. Nominal Height:  3 inches.
4. Formed Sheet Width:  36 inch.
5. End Joints:  lapped or butted, welded.

2.03 ACCESSORY MATERIALS

A. Stud Shear Connectors:  Made from ASTM A 108 Grade 1015 bars.

B. Welding Materials:  AWS D1.1.

C. Touch-Up Primer for Galvanized Surfaces:  SSPC-Paint 20, complying with VOC limitations of authorities 
having jurisdiction.

D. Flute Closures:  Closed cell foam rubber, 1 inch thick; profiled to fit tight to the deck.

2.04 FABRICATED DECK ACCESSORIES

A. Sheet Metal Deck Accessories:  Metal closure strips, wet concrete stops, and cover plates, 22 gage thick 
sheet steel; of profile and size as indicated; finished same as deck.

B. Roof Sump Pans:  14 gage sheet steel, flat bottom, sloped sides, recessed 1-1/2 inches below roof deck 
surface, bearing flange 3 inches wide, sealed watertight.

C. Floor Drain Pans:  14 gage sheet steel, flat bottom, sloped sides, recessed 1-1/2 inches below floor deck 
surface, bearing flange 3 inches wide, sealed watertight.

PART 3  EXECUTION

3.01 EXAMINATION
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A. Verify existing conditions prior to beginning work.

3.02 INSTALLATION

A. Erect metal deck in accordance with SDI Design Manual and manufacturer's instructions.  Align and level.

B. On concrete and masonry surfaces provide minimum 4 inch bearing.

C. On steel supports provide minimum 1-1/2 inch bearing.

D. At welded male/female side laps, weld per Contract Documents

E. Weld deck in accordance with AWS D1.3.

F. At deck openings from 6 inches to 18 inches in size, provide 2 x 2 x 1/4 inch steel angle reinforcement.  
Place angles perpendicular to flutes; extend minimum two flutes beyond each side of opening and fusion 
weld to deck at each flute.

G. Where deck changes direction, install 12 inch minimum wide sheet steel cover plates, of same thickness as 
deck.  Screw at 12 inches on center maximum.

H. At floor edges, install concrete stops upturned to top surface of slab, to contain wet concrete.  Provide stops 
of sufficient strength to remain stationary without distortion.

I. At openings between deck and walls, columns, and openings, provide sheet steel closures and angle 
flashings to close openings.

J. Close openings above walls and partitions perpendicular to deck flutes with single row of foam cell closures.

K. Position roof drain pans with flange bearing on top surface of deck.  Fusion weld at each deck flute.

L. Position floor drain pans with flange bearing on top surface of deck.  Fusion weld at each deck flute.

M. Weld stud shear connectors through steel deck to structural members below.

N. Immediately after welding deck and other metal components in position, coat welds, burned areas, and 
damaged surface coating, with touch-up primer.

END OF SECTION
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SECTION 05400

COLD FORMED METAL FRAMING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Formed steel stud load bearing exterior wall and interior wall framing.

B. Exterior wall sheathing.

C. Water-resistive barrier over sheathing.

1.02 RELATED REQUIREMENTS

A. Section 04816 - Masonry Veneer:  Veneer masonry supported by wall stud metal framing.

B. Section 05310 - Steel Deck.

C. Section 07212 - Board and Batt Insulation:  Insulation within framing members.

D. Section 09111 - Non-Loadbearing Metal Framing.

E. Section 09260 - Gypsum Board Assemblies:  Lightweight, non-load bearing metal stud framing.

1.03 REFERENCE STANDARDS

A. AISI SG02-1 - North American Specification for the Design of Cold-Formed Steel Structural Members; 
American Iron and Steel Institute; 2001 with 2004 supplement. (replaced SG-971)

B. ANSI A208.1 - American National Standard for Particleboard; 1999.

C. ASTM A 153/A 153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware; 2005.

D. ASTM A 653/A 653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron 
Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2007.

E. ASTM C 578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation; 2007.

F. ASTM C 955 - Standard Specification for Load-Bearing (Transverse and Axial) Steel Studs, Runners 
(Tracks), and Bracing or Bridging for Screw Application of Gypsum Panel Products and Metal Plaster Bases; 
2007.

G. ASTM C 1396/C 1396M - Standard Specification for Gypsum Board; 2006a.

H. SSPC-Paint 20 - Zinc-Rich Primers (Type I, "Inorganic," and Type II, "Organic"); Society for Protective 
Coatings; 2002 (Ed. 2004).

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordinate with work of other sections that is to be installed in or adjacent to the metal framing system, 
including but not limited to structural anchors, cladding anchors, utilities, insulation, and firestopping.

1.05 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on standard framing members; describe materials and finish, product criteria, 
limitations.
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C. Shop Drawings:  Indicate component details, framed openings, bearing, anchorage, loading, welds, and type 
and location of fasteners, and accessories or items required of related work.
1. Describe method for securing studs to tracks and for bolted framing connections.

D. Manufacturer's Installation Instructions:  Indicate special procedures, conditions requiring special attention.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the types of products specified in this 
section, and with minimum three years of documented experience.

B. Installer Qualifications:  Company specializing in performing the work of this section with minimum three 
years of experience.

1.07 MOCK-UP

A. Provide mock-up of exterior framed wall, including components specified elsewhere, such as insulation, 
sheathing, window frame, door frame, exterior wall finish, and interior wall finish.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Metal Framing, Connectors, and Accessories:
1. Dietrich Metal Framing:  www.dietrichindustries.com.
2. Marino\Ware:  www.marinoware.com.
3. The Steel Network, Inc:  www.SteelNetwork.com.
4. Substitutions:  See Section 01600 - Product Requirements.

2.02 FRAMING SYSTEM

A. Provide primary and secondary framing members, bridging, bracing, plates, gussets, clips, fittings, 
reinforcement, and fastenings as required to provide a complete framing system. 

B. Shop fabricate framing system to the greatest extent possible.

C. Deliver to site in largest practical sections.

2.03 FRAMING MATERIALS

A. Studs and Track:  ASTM C 955; studs formed to channel, "C", or "Sigma" shape with punched web; 
U-shaped track in matching nominal width and compatible height.  
1. Gage and depth:  As indicated on the drawings.
2. Galvanized in accordance with ASTM A 653/A 653M G90/Z275 coating.

B. Framing Connectors:  Factory-made formed steel sheet, ASTM A 653/A 653M SS Grade 50, with G60/Z180 
hot dipped galvanized coating and factory punched holes.
1. Structural Performance:  Maintain load and movement capacity required by applicable code, when 

evaluated in accordance with AISI North American Specification for the Design of Cold Formed Steel 
Structural Members; minimum 16 gage, 0.06 inch thickness.

2. Provide non-movement connections for tie-down to foundation, floor-to-floor tie-down, roof-to-wall 
tie-down, joist hangers, gusset plates, and stiffeners.

2.04 WALL SHEATHING

A. Gypsum Sheathing:  ASTM C 1396/C 1396M, water-resistant core, V-shaped long edges, 1/2 inch thick.
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B. Wall Sheathing:  Extruded polystyrene foam board, ASTM C 578, Type IV; tongue and groove long edges; 
3/4 inch thick.

2.05 ACCESSORIES

A. Bracing, Furring, Bridging:  Formed sheet steel, thickness determined for conditions encountered; finish to 
match framing components.

B. Touch-Up Primer for Galvanized Surfaces:  SSPC-Paint 20, Type I - Inorganic, complying with VOC 
limitations of authorities having jurisdiction.

2.06 FASTENERS

A. Self-Drilling, Self-Tapping Screws, Bolts, Nuts and Washers:  Hot dip galvanized per ASTM A 153/A 153M.

B. Anchorage Devices:  Power actuated.

PART 3  EXECUTION

3.01 INSTALLATION OF STUDS

A. Install components in accordance with manufacturers' instructions and ASTM C 1007 requirements.

B. Place studs at 16 inches on center; not more than 2 inches from abutting walls and at each side of 
openings.  Connect studs to tracks using clip and tie method.

C. Space studs as indicated, but not more than 2 inches from abutting walls and at each side of openings.  
Connect studs to tracks using clip and tie method.

D. Construct corners using minimum of three studs.  Install additional studs at wall openings, door and window 
jambs as indicated.

E. Install load bearing studs full length in one piece.  Splicing of studs is not permitted.

F. Coordinate placement of insulation in multiple stud spaces made inaccessible after erection.

G. Install intermediate studs above and below openings to align with wall stud spacing.

H. Provide deflection allowance in stud track, directly below horizontal building framing at non-load bearing 
framing.

I. Attach cross studs to studs for attachment of fixtures anchored to walls.

J. Install horizontal bridging in stud system spaced at 48" o.c. of one of the following types:
1. Cold-rolled steel channel, welded or mechanically fastened to webs of punched studs with a minimum of 

2 screw into each flange of the clip angle.
2. Proprietary bridging bars installed according to manufacturer's written instructions.

K. Touch-up field welds and damaged galvanized surfaces with primer.

3.02 WALL SHEATHING

A. Wall Sheathing:  Secure with long dimension perpendicular to wall studs, with ends over firm bearing and 
staggered, using self-tapping screws.

3.03 TOLERANCES

A. Maximum Variation from True Position:  1/4 inch.

B. Maximum Variation of any Member from Plane:  1/4 inch.
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END OF SECTION
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SECTION 05500

 METAL FABRICATIONS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Shop fabricated steel items.

1.02 RELATED REQUIREMENTS

A. Section 03300 - Cast-in-Place Concrete:  Placement of metal fabrications in concrete.

B. Section 04820 - Reinforced Unit Masonry Assemblies:  Placement of metal fabrications in masonry.

C. Section 05510 - Metal Stairs.

D. Section 05520 - Handrails and Railings.

E. Section 09900 - Paints and Coatings:  Paint finish.

1.03 REFERENCE STANDARDS

A. ANSI A14.3 - American National Standard for Ladders -- Fixed -- Safety Requirements; 2002.

B. ASTM A 36/A 36M - Standard Specification for Carbon Structural Steel; 2005.

C. ASTM A 53/A 53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and 
Seamless; 2007.

D. ASTM A 123/A 123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel 
Products; 2002.

E. ASTM A 153/A 153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware; 2005.

F. ASTM A 283/A 283M - Standard Specification for Low and Intermediate Tensile Strength Carbon Steel 
Plates; 2003 (Reapproved 2007).

G. ASTM A 325 - Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi Minimum Tensile 
Strength; 2007a.

H. ASTM A 325M - Standard Specification for Structural Bolts, Steel, Heat Treated 830 MPa Tensile Strength 
(Metric); 2007.

I. ASTM A 500 - Standard Specification for Cold-Formed Welded and Seamless Carbon Steel Structural 
Tubing in Rounds and Shapes; 2007.

J. AWS D1.1/D1.1M - Structural Welding Code - Steel; American Welding Society; 2006 and Errata.

K. SSPC-Paint 15 - Steel Joist Shop Primer; Society for Protective Coatings; 1999 (Ed. 2004).

L. SSPC-Paint 20 - Zinc-Rich Primers (Type I, "Inorganic," and Type II, "Organic"); Society for Protective 
Coatings; 2002 (Ed. 2004).

M. SSPC-SP 2 - Hand Tool Cleaning; Society for Protective Coatings; 1982 (Ed. 2004).

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.
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B. Shop Drawings:  Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size and type of 
fasteners, and accessories.  Include erection drawings, elevations, and details where applicable.
1. Indicate welded connections using standard AWS A2.4 welding symbols.  Indicate net weld lengths.

C. Welders' Certificates:  Submit certification for welders employed on the project, verifying AWS qualification 
within the previous 12 months.

PART 2  PRODUCTS

2.01 MATERIALS - STEEL

A. Steel Sections:  ASTM A 36/A 36M.

B. Steel Tubing:  ASTM A 500, Grade B cold-formed structural tubing.

C. Plates:  ASTM A 283.

D. Pipe:  ASTM A 53/A 53M, Grade B Schedule 40, black finish.

E. Bolts, Nuts, and Washers: ASTM A 325 (ASTM A 325M), Type 1, galvanized to ASTM A 153/A 153M where 
connecting galvanized components.

F. Welding Materials:  AWS D1.1/D1.1M; type required for materials being welded.

G. Shop and Touch-Up Primer:  SSPC-Paint 15, complying with VOC limitations of authorities having jurisdiction.

H. Touch-Up Primer for Galvanized Surfaces:  SSPC-Paint 20, Type I - Inorganic, complying with VOC 
limitations of authorities having jurisdiction.

2.02 FABRICATION

A. Fit and shop assemble items in largest practical sections, for delivery to site.

B. Fabricate items with joints tightly fitted and secured.

C. Grind exposed joints flush and smooth with adjacent finish surface.  Make exposed joints butt tight, flush, 
and hairline.  Ease exposed edges to small uniform radius.

D. Exposed Mechanical Fastenings:  Flush countersunk screws or bolts; unobtrusively located; consistent with 
design of component, except where specifically noted otherwise.

E. Supply components required for anchorage of fabrications.  Fabricate anchors and related components of 
same material and finish as fabrication, except where specifically noted otherwise.

2.03 FABRICATED ITEMS

A. Ladders:  Steel; in compliance with ANSI A14.3; with mounting brackets and attachments; galvanized finish.
1. Side Rails: 1 1/2" pipe spaced at 22 inches
2. Rungs:  1 1/2" pipe spaced 12 inches on center
3. Space rungs 7 inches from wall surface.

B. Bollards:  Steel tube, as detailed; galvanized finish.

C. Lintels:  As detailed; galvanized finish.

D. Elevator Hoistway Divider Beams:  Beam sections; prime paint finish.

2.04 FINISHES - STEEL

A. Prime paint all steel items.
1. Exceptions:  Galvanize items to be embedded in concrete or masonry.
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B. Prepare surfaces to be primed in accordance with SSPC-SP2.

C. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.

D. Prime Painting:   One coat.

E. Galvanizing of Structural Steel Members:  Galvanize after fabrication to ASTM A 123/A 123M requirements.

F. Galvanizing of Non-structural Items:  Galvanize after fabrication to ASTM A 123/A 123M requirements.

2.05 FABRICATION TOLERANCES

A. Squareness:  1/8 inch maximum difference in diagonal measurements.

B. Maximum Offset Between Faces:  1/16 inch.

C. Maximum Misalignment of Adjacent Members:  1/16 inch.

D. Maximum Bow:  1/8 inch in 48 inches.

E. Maximum Deviation From Plane:  1/16 inch in 48 inches.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.

3.02 PREPARATION

A. Clean and strip primed steel items to bare metal where site welding is required.

B. Supply setting templates to the appropriate entities for steel items required to be cast into concrete or 
embedded in masonry.

3.03 INSTALLATION

A. Install items plumb and level, accurately fitted, free from distortion or defects.

B. Provide for erection loads, and for sufficient temporary bracing to maintain true alignment until completion of 
erection and installation of permanent attachments.

C. Field weld components indicated.

D. Perform field welding in accordance with AWS D1.1/D1.1M.

E. Obtain approval prior to site cutting or making adjustments not scheduled.

F. After erection, prime welds, abrasions, and surfaces not shop primed or galvanized, except surfaces to be in 
contact with concrete.

3.04 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch per story, non-cumulative.

B. Maximum Offset From True Alignment:  1/4 inch.

C. Maximum Out-of-Position:  1/4 inch.

END OF SECTION
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SECTION 05510

METAL STAIRS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Stairs with concrete treads.

B. Structural steel stair framing and supports.

1.02 RELATED REQUIREMENTS

A. Section 03300 - Cast-in-Place Concrete:  Concrete fill in stair pans and landings; mesh reinforcement for 
landings.

B. Section 05500 - Metal Fabrications.

C. Section 05520 - Handrails and Railings:  Metal handrails for the stairs specified in this section.

1.03 REFERENCE STANDARDS

A. ASTM A 36/A 36M - Standard Specification for Carbon Structural Steel; 2005.

B. ASTM A 153/A 153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware; 2005.

C. ASTM A 325 - Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi Minimum Tensile 
Strength; 2007a.

D. ASTM A 325M - Standard Specification for Structural Bolts, Steel, Heat Treated 830 MPa Tensile Strength 
(Metric); 2007.

E. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination; American Welding 
Society; 2007.

F. AWS D1.1/D1.1M - Structural Welding Code - Steel; American Welding Society; 2006 and Errata.

G. SSPC-Paint 15 - Steel Joist Shop Primer; Society for Protective Coatings; 1999 (Ed. 2004).

H. SSPC-SP 2 - Hand Tool Cleaning; Society for Protective Coatings; 1982 (Ed. 2004).

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size and type of 
fasteners, and accessories.
1. Indicate welded connections using standard AWS A2.4 welding symbols.  Indicate net weld lengths.

C. Welders' Certificates.

1.05 QUALITY ASSURANCE

A. Welder Qualifications:  Show certification of welders employed on the Work, verifying AWS qualification 
within the previous 12 months.

HFSArchitects
HFSA #0813.01
DFCM #07039260

Northern Utah County Building
Mountainland Applied Technology College

Utah College of Applied Technology

METAL STAIRS 05510 1 



PART 2  PRODUCTS

2.01 METAL STAIRS - GENERAL

A. Metal Stairs:  Provide stairs of the design specified, complete with landing platforms, vertical and horizontal 
supports, railings, and guards, fabricated accurately for anchorage to each other and to building structure.
1. Dimensions:  As indicated on drawings.
2. Shop assemble components; disassemble into largest practical sections suitable for transport and 

access to site.
3. No sharp or rough areas on exposed travel surfaces and surfaces accessible to touch.
4. Separate dissimilar metals using paint or permanent tape.

B. Metal Jointing and Finish Quality Levels:
1. Architectural:  All joints as inconspicuous as possible, whether welded or mechanical.

a. Welded Joints:  Continuously welded and ground smooth and flush.
b. Mechanical Joints:  Butted tight, flush, and hairline; concealed fastenings only.
c. Metal Surfaces to be Painted:  Sanded or ground smooth, suitable for highest quality gloss finish.

C. Fasteners:  Same material or compatible with materials being fastened; type consistent with design and 
specified quality level.

D. Anchors and Related Components:  Same material and finish as item to be anchored, except where 
specifically indicated otherwise; provide all anchors and fasteners required.

2.02 METAL STAIRS WITH CONCRETE TREADS

A. Jointing and Finish Quality Level:  Architectural, as defined above.

B. Risers:  Closed.

C. Treads:  Metal pan with field-installed concrete fill.
1. Concrete Depth:  3 inches, minimum.
2. Tread Pan Material:  Steel sheet.
3. Tread Pan Thickness:  As required by design; 14 gage, 0.075 inch minimum.
4. Pan Anchorage to Stringers:  Welded or bolted to carrier angles welded or bolted to stringers.
5. Concrete Reinforcement:  None.
6. Concrete Finish:  for epoxy terrazzo.

D. Risers:  Same material and thickness as tread pans.
1. Riser/Nosing Profile:  Straight riser with radius as shown on drawings.
2. Nosing Return:  Flush with top of concrete fill, not more than 1/2 inch wide.

E. Stringers:  HSS tube steel.
1. Stringer Depth:  12 inches.
2. End Closure:  Sheet steel of same thickness as risers welded across ends.

F. Finish:  Shop- or factory-prime painted.

2.03 MATERIALS

A. Steel Sections:  ASTM A 36/A 36M.

B. Ungalvanized Steel Sheet:  Hot- or cold-rolled, except use cold-rolled where finished work will be exposed to 
view.
1. Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, Designation CS (commercial steel).
2. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Designation CS (commercial steel).
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C. Concrete Fill:  Portland cement Type I, 3000 psi 28 day strength, 4 inch slump.

D. Steel Bolts, Nuts, and Washers:  ASTM A 325 (ASTM A 325M), Type 1.

E. Welding Materials:  AWS D1.1; type required for materials being welded.

F. Shop and Touch-Up Primer:  SSPC-Paint 15, complying with VOC limitations of authorities having jurisdiction.

2.04 SHOP FINISHING

A. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.

B. Do not prime surfaces in direct contact with concrete or where field welding is required.

C. Prime Painting:  Use specified shop- and touch-up primer.
1. Preparation of Steel:  In accordance with SSPC-SP 2, Hand Tool Cleaning.
2. Number of Coats:  One.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.

3.02 PREPARATION

A. When field welding is required, clean and strip primed steel items to bare metal.

3.03 INSTALLATION

A. Install components plumb and level, accurately fitted, free from distortion or defects.

B. Provide anchors, plates, angles, hangers, and struts required for connecting stairs to structure.

C. Allow for erection loads, and for sufficient temporary bracing to maintain true alignment until completion of 
erection and installation of permanent attachments.

D. Provide welded field joints where specifically indicated on drawings.  Perform field welding in accordance with 
AWS D1.1.

E. Other field joints may be either welded or bolted provided the result complies with the limitations specified for 
jointing quality levels.

F. Obtain approval prior to site cutting or creating adjustments not scheduled.

G. After erection, prime welds, abrasions, and surfaces not shop primed or galvanized, except surfaces to be in 
contact with concrete.

3.04 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch per story, non-cumulative.

B. Maximum Offset From True Alignment:  1/4 inch.

END OF SECTION
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SECTION 05520

HANDRAILS AND RAILINGS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Wall mounted handrails.

B. Stair railings and guardrails.

C. Balcony railings and guardrails.

D. Stainless steel sheet trim at balcony and lobby stair, as shown

1.02 RELATED REQUIREMENTS

A. Section 08800 - Glazing:  Glass baluster infill.

B. Section 09260 - Gypsum Board Assemblies:  Placement of backing plates in stud wall construction.

1.03 REFERENCE STANDARDS

A. ASTM E 935 - Standard Test Methods for Performance of Permanent Metal Railing Systems and Rails for 
Buildings; 2000 (Reapproved 2006).

B. ASTM E 985 - Standard Specification for Permanent Metal Railing Systems and Rails for Buildings; 2000 
(Reapproved 2006).

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Indicate profiles, sizes, connection attachments, anchorage, size and type of fasteners, 
and accessories.

C. Samples:  Submit one, 16 inch long sample of handrail including a welded joint and wall return.  Submit one 
sample of wall bracket.

PART 2  PRODUCTS

2.01 RAILINGS - GENERAL REQUIREMENTS

A. Design, fabricate, and test railing assemblies in accordance with the most stringent requirements of ASTM E 
985 and applicable local code.

B. Design railing assembly, wall rails, and attachments to resist lateral force of 75 lbs at any point without 
damage or permanent set.  Test in accordance with ASTM E 935.

C. Allow for expansion and contraction of members and building movement without damage to connections or 
members.

D. Dimensions:  See drawings for configurations and heights.
1. Top Rails and Wall Rails:  1.9 inches outside diameter, round.
2. Intermediate Rails: As shown
3. Posts: As shown.
4. Infill: As shown.
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E. Provide anchors and other components as required to attach to structure, made of same materials as railing 
components unless otherwise indicated; where exposed fasteners are unavoidable provide flush countersunk 
fasteners.

F. Provide welding fittings to join lengths, seal open ends, and conceal exposed mounting bolts and nuts, 
including but not limited to elbows, T-shapes, splice connectors, flanges, escutcheons, and wall brackets.

2.02 STAINLESS STEEL MATERIALS

A. Stainless steel sheet. 16 gauge with a #4 directional finish.

B. Stainless steel bar stock, 1/4 inch with a #4 directional finish.

C. Exposed Fasteners:  Flush countersunk screws or bolts; consistent with design of railing.

2.03 STAINLESS STEEL RAILING SYSTEM

A. Stainless Steel Tube:  ASTM A554, Grade MT 304 structural tubing.

B. Welding Fittings:  Factory- or shop-welded from matching pipe or tube; seams continuously welded; joints 
and seams ground smooth.

C. Exposed Fasteners:  No exposed bolts or screws.

2.04 FABRICATION

A. Accurately form components to suit specific project conditions and for proper connection to building structure.

B. Fit and shop assemble components in largest practical sizes for delivery to site.

C. Fabricate components with joints tightly fitted and secured.  Provide spigots and sleeves to accommodate 
site assembly and installation.

D. Welded Joints:
1. Interior Components:  Continuously seal joined pieces by continuous welds.
2. Grind exposed joints flush and smooth with adjacent finish surface.  Make exposed joints butt tight, 

flush, and hairline.  Ease exposed edges to small uniform radius. Finish to match rail.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install components plumb and level, accurately fitted, free from distortion or defects, with tight joints.

C. Anchor railings securely to structure.

3.03 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch per floor level, non-cumulative.

B. Maximum Offset From True Alignment:  1/4 inch.

C. Maximum Out-of-Position:  1/4 inch.

END OF SECTION
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SECTION 06100

ROUGH CARPENTRY

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Roof-mounted curbs.

B. Roofing nailers.

C. Preservative treated wood materials.

D. Fire retardant treated wood materials.

E. Miscellaneous framing and sheathing.

F. Concealed wood blocking, nailers, and supports.

1.02 RELATED REQUIREMENTS

1.03 REFERENCE STANDARDS

A. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 2008.

B. AWPA C2 - Lumber, Timber, Bridge Ties and Mine Ties -- Preservative Treatment by Pressure Processes; 
American Wood-Preservers' Association; 2003.

C. AWPA C9 - Plywood -- Preservative Treatment by Pressure Processes; American Wood-Preservers' 
Association; 2003.

D. AWPA C20 - Structural Lumber -- Fire Retardant Treatment by Pressure Processes; American 
Wood-Preservers' Association; 2003.

E. AWPA C27 - Plywood -- Fire-Retardant Treatment by Pressure Processes; American Wood-Preservers' 
Association; 2002. 

F. AWPA U1 - Use Category System: User Specification for Treated Wood; American Wood-Preservers' 
Association; 2007.

G. PS 20 - American Softwood Lumber Standard; National Institute of Standards and Technology (Department 
of Commerce); 2005.

H. WWPA G-5 - Western Lumber Grading Rules; Western Wood Products Association; 2005.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

1.05 DELIVERY, STORAGE, AND HANDLING

A. General: Cover wood products to protect against moisture. Support stacked products to prevent deformation 
and to allow air circulation. 

B. Fire Retardant Treated Wood: Prevent exposure to precipitation during shipping, storage, or installation.

PART 2  PRODUCTS

2.01 GENERAL REQUIREMENTS

A. Dimension Lumber:  Comply with PS 20 and requirements of specified grading agencies.
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1. If no species is specified, provide any species graded by the agency specified; if no grading agency is 
specified, provide lumber graded by any grading agency meeting the specified requirements.

2. Grading Agency:  Any grading agency whose rules are approved by the Board of Review, American 
Lumber Standard Committee (www.alsc.org) and who provides grading service for the species and 
grade specified; provide lumber stamped with grade mark unless otherwise indicated.

2.02 DIMENSION LUMBER FOR CONCEALED APPLICATIONS

A. Grading Agency:  Western Wood Products Association (WWPA).

B. Sizes:  Nominal sizes as indicated on drawings, S4S.

C. Moisture Content:  S-dry or MC19.

D. Miscellaneous Framing, Blocking, Nailers, Grounds, and Furring:
1. Lumber:  S4S, No. 2 or Standard Grade.
2. Boards:  Standard or No. 3.

2.03 CONSTRUCTION PANELS

A. Miscellanous panels.
1. Exposure Class:  Exterior.
2. Thickness:  1/2 inches, nominal.
3. Edges: Square.

2.04 FACTORY WOOD TREATMENT

A. Treated Lumber and Plywood:  Comply with requirements of AWPA U1 - Use Category System for wood 
treatments determined by use categories, expected service conditions, and specific applications.  
1. Fire-Retardant Treated Wood:  Mark each piece of wood with producer's stamp indicating compliance 

with specified requirements.
2. Preservative-Treated Wood:  Provide lumber and plywood marked or stamped by an ALSC-accredited 

testing agency, certifying level and type of treatment in accordance with AWPA standards. 

B. Fire Retardant Treatment:
1. Interior Type A:  AWPA Use Category UCFA, Commodity Specification H (Treatment C20 for lumber 

and C27 for plywood), low temperature (low hygroscopic) type, chemically treated and pressure 
impregnated; capable of providing a maximum flame spread rating of 25 when tested in accordance 
with ASTM E 84, with no evidence of significant combustion when test is extended for an additional 20 
minutes.
a. Kiln dry wood after treatment to a maximum moisture content of 19 percent for lumber and 15 

percent for plywood.
b. Treat rough carpentry items as indicated .
c. Do not use treated wood in applications exposed to weather or where the wood may become wet.

C. Preservative Treatment:
1. Manufacturers:

a. Arch Wood Protection, Inc:  www.wolmanizedwood.com.
b. Chemical Specialties, Inc:  www.treatedwood.com.
c. Osmose, Inc:  www.osmose.com.

2. Preservative Pressure Treatment of Lumber Above Grade:  AWPA Use Category UC3B, Commodity 
Specification A (Treatment C2) using waterborne preservative to 0.25 lb/cu ft retention.
a. Kiln dry lumber after treatment to maximum moisture content of 19 percent.
b. Treat lumber exposed to weather.
c. Treat lumber in contact with roofing, flashing, or waterproofing.
d. Treat lumber in contact with masonry or concrete.
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3. Preservative Pressure Treatment of Plywood Above Grade:  AWPA Use Category UC2 and UC3B, 
Commodity Specification F (Treatment C9) using waterborne preservative to 0.25 lb/cu ft retention.
a. Kiln dry plywood after treatment to maximum moisture content of 19 percent.
b. Treat plywood in contact with roofing, flashing, or waterproofing.
c. Treat plywood in contact with masonry or concrete.

PART 3  EXECUTION

3.01 INSTALLATION - GENERAL

A. Select material sizes to minimize waste. 

B. Reuse scrap to the greatest extent possible; clearly separate scrap for use on site as accessory 
components, including: shims, bracing, and blocking.

C. Where treated wood is used on interior, provide temporary ventilation during and immediately after 
installation sufficient to remove indoor air contaminants.

3.02 BLOCKING, NAILERS, AND SUPPORTS

A. Provide framing and blocking members as indicated or as required to support finishes, fixtures, specialty 
items, and trim.

B. In framed assemblies that have concealed spaces, provide solid wood fireblocking as required by applicable 
local code, to close concealed draft openings between floors and between top story and roof/attic space; 
other material acceptable to code authorities may be used in lieu of solid wood blocking.

C. In metal stud walls, provide continuous blocking around door and window openings for anchorage of frames, 
securely attached to stud framing.

D. In walls, provide blocking attached to studs as backing and support for wall-mounted items, unless item can 
be securely fastened to two or more studs or other method of support is explicitly indicated.

E. Where ceiling-mounting is indicated, provide blocking and supplementary supports above ceiling, unless 
other method of support is explicitly indicated.

3.03 ROOF-RELATED CARPENTRY

A. Coordinate installation of roofing carpentry with deck construction, framing of roof openings, and roofing 
assembly installation.

B. Provide wood curb at all roof openings except where specifically indicated otherwise.  Form corners by 
alternating lapping side members.

3.04 TOLERANCES

A. Framing Members:  1/4 inch from true position, maximum.

B. Variation from Plane (Other than Floors):  1/4 inch in 10 feet maximum, and 1/4 inch in 30 feet maximum.

3.05 CLEANING

A. Waste Disposal:  Comply with the requirements of Section 01732.
1. Comply with applicable regulations.
2. Do not burn scrap on project site.
3. Do not burn scraps that have been pressure treated.
4. Do not send materials treated with pentachlorophenol, CCA, or ACA to co-generation facilities or 

“waste-to-energy” facilities.

B. Do not leave any wood, shavings, sawdust, etc. on the ground or buried in fill.  
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C. Prevent sawdust and wood shavings from entering the storm drainage system.

END OF SECTION
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SECTION 06200

FINISH CARPENTRY

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Finish carpentry items.

B. Wood casings and moldings.

C. Hardware and attachment accessories.

1.02 RELATED REQUIREMENTS

A. Section 06100 - Rough Carpentry:  Support framing, grounds, and concealed blocking.

B. Section 06410 - Custom Cabinets:  Shop fabricated custom cabinet work.

C. Section 08211 - Flush Wood Doors.

D. Section 09850:  Acoustical Panels.

1.03 REFERENCE STANDARDS

A. 16 CFR 1201 - Safety Standard for Architectural Glazing Materials; current edition.

B. ANSI Z97.1 - American National Standard for Safety Glazing Materials Used in Buildings, Safety 
Performance Specifications and Methods of Test; 2004.

C. AWI/AWMAC (QSI) - Architectural Woodwork Quality Standards Illustrated; Architectural Woodwork Institute 
and Architectural Woodwork Manufacturers Association of Canada; 2005, 8th Ed., Version 2.0.

D. BHMA A156.9 - American National Standard for Cabinet Hardware; Builders Hardware Manufacturers 
Association; 2003 (ANSI/BHMA A156.9).

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements for submittal procedures.

1.05 QUALITY ASSURANCE

A. Fabricator Qualifications:  Company specializing in fabricating the products specified in this section with 
minimum three years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Protect work from moisture damage.

PART 2  PRODUCTS

2.01 MATERIALS - GENERAL

A. Unless otherwise indicated provide products of quality specified by AWI Architectural Woodwork Quality 
Standards Illustrated for Premium grade.

2.02 WOOD-BASED COMPONENTS

A. Wood fabricated from old growth timber is not permitted.

2.03 HARDWARE
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A. Hardware:  Comply with BHMA A156.9.

2.04 FABRICATION

A. Shop assemble work for delivery to site, permitting passage through building openings.

B. When necessary to cut and fit on site, provide materials with ample allowance for cutting.  Provide trim for 
scribing and site cutting.

2.05 SHOP FINISHING

A. Finish work in accordance with AWI Architectural Woodwork Quality Standards Illustrated, Section 1500:
1. Transparent:  Catalyzed polyurethane (formerly TR-6).

PART 3  EXECUTION

3.01 INSTALLATION

A. Set and secure materials and components in place, plumb and level.

B. Carefully scribe work abutting other components, with maximum gaps of 1/32 inch.  Do not use additional 
overlay trim to conceal larger gaps.

3.02 TOLERANCES

A. Maximum Variation from True Position:  1/16 inch.

B. Maximum Offset from True Alignment with Abutting Materials:  1/32 inch.

END OF SECTION
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SECTION 06410

CUSTOM CABINETS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Specially fabricated cabinet units.

B. Cabinet hardware.

C. Factory finishing.

D. Preparation for installing utilities.

1.02 RELATED REQUIREMENTS

A. Section 06415 - Countertops.

B. Section 08800 - Glazing:  Glass for casework.

1.03 REFERENCE STANDARDS

A. ANSI A135.4 - American National Standard for Basic Hardboard; 2004.

B. ANSI A208.1 - American National Standard for Particleboard; 1999.

C. ANSI A208.2 - American National Standard for Medium Density Fiberboard for Interior Use; 2002.

D. AWI/AWMAC (QSI) - Architectural Woodwork Quality Standards Illustrated; Architectural Woodwork Institute 
and Architectural Woodwork Manufacturers Association of Canada; 2005, 8th Ed., Version 2.0.

E. HPVA HP-1 - American National Standard for Hardwood and Decorative Plywood; Hardwood Plywood & 
Veneer Association; 2004 (ANSI/HPVA HP-1).

F. NEMA LD 3 - High-Pressure Decorative Laminates; National Electrical Manufacturers Association; 2005.

G. NHLA G-101 - Rules for the Measurement & Inspection of Hardwood & Cypress; National Hardwood Lumber 
Association; 2007.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Indicate materials, component profiles and elevations, assembly methods, joint details, 
fastening methods, accessory listings, hardware location and schedule of finishes.

C. Product Data:  Provide data for hardware accessories.

D. Samples:  Submit actual samples of architectural cabinet construction, minimum 12 inches square, 
illustrating proposed cabinet, countertop, and shelf unit substrate and finish.

E. Samples:  Submit actual sample items of proposed pulls, hinges, shelf standards, and locksets, 
demonstrating hardware design, quality, and finish.

1.05 QUALITY ASSURANCE

A. Perform work in accordance with AWI/AWMAC Architectural Woodwork Quality Standards Illustrated, 
Custom quality, unless other quality is indicated for specific items.
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B. Perform cabinet construction in accordance with AWI/AWMAC Architectural Woodwork Quality Standards 
Illustrated, Custom quality, unless other quality is indicated for specific items.

C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this section 
with minimum three years of documented experience.

1.06 MOCK-UP

A. Provide mock-up of typical base cabinet, wall cabinet, and countertop, including hardware, finishes, and 
plumbing accessories.

B. Locate where directed.

C. Mock-up may remain as part of the Work.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Protect units from moisture damage.

1.08 FIELD CONDITIONS

A. During and after installation of custom cabinets, maintain temperature and humidity conditions in building 
spaces at same levels planned for occupancy.

PART 2  PRODUCTS

2.01 WOOD-BASED COMPONENTS

A. Wood fabricated from old growth timber is not permitted.

2.02 LUMBER MATERIALS

A. Hardwood Lumber:  NHLA; Graded in accordance with AWI/AWMAC Architectural Woodwork Quality 
Standards Illustrated, Grade II/Custom; average moisture content of 5-10 percent; species as follows:
1. Exposed Surfaces:  Species northern red oak.
2. Semi-Exposed Surfaces:  Species northern red oak.
3. Concealed Surfaces:  Species northern red oak.

2.03 PANEL MATERIALS

A. Veneer Faced Plywood Finish:  HPVA HP-1; graded in accordance with AWI/AWMAC Architectural 
Woodwork Quality Standards Illustrated, core of particleboard, medium density fiberboard, strawboard, or 
engineered combination of core materials listed; type of glue recommended for specific application; thickness 
as required; face veneer as follows:
1. Exposed Surfaces: Grade AA, Red Oak, plain sliced, slip-matched. 
2. Semi-Exposed Surfaces: Grade A, Red Oak, plain sliced, random-matched. 
3. Concealed Surfaces: Grade B, Red Oak, rotary cut, random-matched. 

B. Particleboard:  ANSI A208.1; medium density industrial type as specified in AWI/AWMAC Architectural 
Woodwork Quality Standards Illustrated, composed of wood chips bonded with interior grade adhesive under 
heat and pressure; sanded faces; thickness as required; use for components indicated on drawings.

C. Medium Density Fiberboard (MDF):  ANSI A208.2; type as specified in AWI/AWMAC Architectural 
Woodwork Quality Standards Illustrated; composed of wood fibers pressure bonded with moisture resistant 
adhesive to suit application; sanded faces; thickness as required.
1. Use for concealed components.
2. Use as backing for plastic laminate unless otherwise indicated.
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D. Hardboard:  AHA A135.4; Pressed wood fiber with resin binder, Class 1 - Tempered, 1/4 inch thick, smooth 
two sides (S2S); use for drawer bottoms, dust panels, and other components indicated on drawings.

E. Hardwood Edgebanding: Use solid hardwood edgebanding matching species, color, grain, and grade for 
exposed portions of cabinetry. 

2.04 LAMINATE MATERIALS

A. Manufacturers:
1. Formica Corporation:  www.formica.com.
2. Panolam Industries International, Inc\Nevamar:  www.nevamar.com.
3. Wilsonart International, Inc:  www.wilsonart.com.
4. Substitutions:  See Section 01600 - Product Requirements.

B. High Pressure Decorative Laminate (HPDL):  NEMA LD 3, types as recommended for specific applications 
and as follows:
1. Horizontal Surfaces: HGL, 0.039 inch nominal thickness, colors as scheduled, finish as scheduled.
2. Vertical Surfaces: VGS, 0.028 inch nominal thickness, colors as scheduled, finish as scheduled.
3. Cabinet Liner: CLS, 0.020 inch nominal thickness, colors as scheduled, finish as scheduled.
4. Laminate Backer: BKL, 0.020 inch nominal thickness, undecorated; for application to concealed 

backside of panels faced with high pressure decorative laminate.

2.05 ACCESSORIES

A. Adhesive:  Type recommended by fabricator to suit application.

B. Plastic Edge Banding:  Extruded PVC, convex shaped; smooth finish; self locking serrated tongue; of width 
to match component thickness, color as selected from manufacturer's standards.

C. Glass:  Type A as specified in Section 08800.

D. Fasteners:  Size and type to suit application.

E. Bolts, Nuts, Washers, Lags, Pins, and Screws:  Of size and type to suit application; galvanized or 
chrome-plated finish in concealed locations and stainless steel, or chrome-plated finish in exposed locations.

F. Concealed Joint Fasteners:  Threaded steel.

G. Grommets:  Standard plastic, painted metal, or rubber grommets for cut-outs, in color to match adjacent 
surface.

2.06 HARDWARE

A. Adjustable Shelf Supports:  Standard side-mounted system using recessed metal shelf standards or multiple 
holes for pin supports and coordinated self rests, polished chrome finish, for nominal 1 inch spacing 
adjustments.

B. Adjustable Shelf Supports:  Standard back-mounted system using surface mounted metal shelf standards 
and coordinated cantilevered shelf brackets, satin chrome finish, for nominal 1 inch spacing adjustments.

C. Drawer and Door Pulls:  "U" shaped wire pull, steel with chrome finish, 4 inch centers.

D. Cabinet Locks:  Keyed cylinder, two keys per lock, master keyed, steel with chrome finish.
1. Product: M4-7054C disc tumbler lock manufactured by National.

E. Catches:  Magnetic.

F. Drawer Slides:
1. Type: Full extension.
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2. Static Load Capacity: Heavy Duty grade.
3. Mounting: Side mounted.
4. Stops: Integral type.
5. Manufacturers:

a. Accuride International, Inc; Product ____:  www.accuride.com.
b. Grass America Inc; Product ____:  www.grassusa.com.
c. Knape & Vogt Manufacturing Company; Product _____:  www.knapeandvogt.com.

G. Hinges:  European style concealed self-closing type, BHMA No. ______, steel with polished finish.
1. Manufacturers:

a. Grass America Inc:  www.grassusa.com.
b. Hardware Resources:  www.hardwareresources.com.
c. Julius Blum, Inc:  www.blum.com.
d. Substitutions:  See Section 01600 - Product Requirements.

H. Grommets:  Doug Mockett or equal, 1" OD molded plastic grommets with 3/4" hole and plastic cap with slot 
for wire passage.  Color selected by architect.

I. Holders for curling irons, hair dryers, and scissors: Doug Mockett or equal, chrome finish.

2.07 FABRICATION

A. Cabinet Style:  Flush overlay.

B. Plastic Laminate:  Apply plastic laminate finish in full uninterrupted sheets consistent with manufactured 
sizes.  Fit corners and joints hairline; secure with concealed fasteners.  Slightly bevel arises.  Locate counter 
butt joints minimum 2 feet from sink cut-outs.

C. Matching Wood Grain: Comply with requirements of quality standard for specified Grade

D. Provide cutouts for plumbing fixtures.  Verify locations of cutouts from on-site dimensions.  Prime paint cut 
edges.

2.08 FACTORY FINISHING

A. Sand work smooth and set exposed nails and screws.

B. Finish work in accordance with AWI/AWMAC Architectural Woodwork Quality Standards Illustrated, Section 
1500, TR 6 catalyzed polyurethane.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify adequacy of backing and support framing.

B. Verify location and sizes of utility rough-in associated with work of this section.

3.02 INSTALLATION

A. Set and secure custom cabinets in place, assuring that they are rigid, plumb, and level.

B. Use concealed joint fasteners to align and secure adjoining cabinet units.

C. Secure cabinets to floor using appropriate angles and anchorages.

3.03 ADJUSTING

A. Adjust installed work.

B. Adjust moving or operating parts to function smoothly and correctly.
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3.04 CLEANING

A. Clean casework, counters, shelves, hardware, fittings, and fixtures.

END OF SECTION
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SECTION 06415

COUNTERTOPS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Countertops for architectural cabinetwork.

B. Wall-hung counters and vanity tops.

1.02 RELATED REQUIREMENTS

A. Section 06410 - Custom Cabinets.

B. Section 15410 - Plumbing Fixtures:  Sinks.

1.03 REFERENCE STANDARDS

A. AWI/AWMAC (QSI) - Quality Standard Illustrated; Architectural Woodwork Institute and Architectural 
Woodwork Manufacturers Association of Canada; 2005, 8th Ed., Version 2.0.

B. ISSFA-2 - Classification and Standards for Solid Surfacing Material; International Solid Surface Fabricators 
Association; 2001 (2002)

C. NEMA LD 3 - High-Pressure Decorative Laminates; 2005.

D. PS 1 - Structural Plywood; 2007.

1.04 SUBMITTALS

A. Shop Drawings:  Complete details of materials and installation; combine with shop drawings of cabinets and 
casework specified in other sections.

B. Selection Samples:  For each finish product specified, color chips representing manufacturer's full range of 
available colors and patterns.

C. Verification Samples:  For each finish product specified, minimum size 6 inches square, representing actual 
product, color, and patterns.

D. Test Reports:  Chemical resistance testing, showing compliance with specified requirements.

E. Maintenance Data:  Manufacturer's instructions and recommendations for maintenance and repair of 
countertop surfaces.

1.05 QUALITY ASSURANCE

A. Fabricator Qualifications:  Same fabricator as for cabinets on which tops are to be installed.

B. Installer Qualifications:  Fabricator.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for installation.

B. Store and dispose of solvent-based materials, and materials used with solvent-based materials, in 
accordance with requirements of local authorities having jurisdiction.

1.07 FIELD CONDITIONS
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A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits recommended by 
manufacturer for optimum results.  Do not install products under environmental conditions outside 
manufacturer's absolute limits.

PART 2  PRODUCTS

2.01 COUNTERTOP ASSEMBLIES

A. Plastic Laminate Countertops:  High pressure decorative laminate sheet bonded to substrate.
1. Laminate Sheet, Unless Otherwise Indicated:  NEMA LD 3 Grade HGS, 0.048 inch nominal thickness.

a. Finish:  Matte or suede, gloss rating of 5 to 20.
b. Surface Color and Pattern:  To be selected from manufacturer's full line.
c. Manufacturers:

1) Formica Corporation:  www.formica.com.
2) Lamin-Art, Inc:  www.laminart.com.
3) Panolam Industries International, Inc\Nevamar:  www.nevamar.com.
4) Panolam Industries International, Inc\Pionite:  www.pionitelaminates.com.
5) Wilsonart International, Inc:  www.wilsonart.com.

2. Exposed Edge Treatment:  Oak nosing as indicated on drawings, natural spar varnish finish.
3. Back and End Splashes:  3/4" x 4" oak..
4. Fabricate in accordance with AWI/AWMAC Quality Standards Illustrated Premium Grade.

B. Engineered Quartz Countertops:  Quartz granules and acrylic binder casting.
1. Flat sheet thickness 2 cm minimum.

a. NSF approved for food contact.
b. Color and Pattern:  To be selected from manufacturer's full line.
c. Manufacturers:

1) Silestone
2) Zodiac by du Pont

d. Other Components Thickness 2 cm minimum.
e. Exposed Edge Treatment:  Built up to a minimum 4 cm thick
f. Back and End Splashes:  Same sheet material, square top; minimum 4 inches high.
g. Skirts:  As indicated on drawings.

2.02 ACCESSORY MATERIALS

A. Plywood for Supporting Substrate:  PS 1 Exterior Grade, A-C veneer grade, minimum 5-ply; minimum 3/4 
inch thick; join lengths using metal splines.

B. Adhesives:  Chemical resistant waterproof adhesive as recommended by manufacturer of materials being 
joined.

C. Joint Sealant:  Mildew-resistant silicone sealant, clear.

2.03 FABRICATION

A. Fabricate tops and splashes in the largest sections practicable, with top surface of joints flush.
1. Join lengths of tops using best method recommended by manufacturer.
2. Fabricate to overhang fronts and ends of cabinets 1 inch except where top butts against cabinet or wall.
3. Prepare all cutouts accurately to size; replace tops having improperly dimensioned or unnecessary 

cutouts or fixture holes.

B. Provide back/end splash wherever counter edge abuts vertical surface unless otherwise indicated.
1. Secure to countertop with concealed fasteners and with contact surfaces set in waterproof glue.
2. Height:  4 inches, unless otherwise indicated.  Provide Oak back/en splash for plastic laminate 
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countertops and engineered quartz for engineered quartz countertops.

C. Solid Surfacing:  Fabricate tops up to 144 inches long in one piece; join pieces with adhesive sealant in 
accordance with manufacturer's recommendations and instructions.

D. Wall-Mounted Counters:  Provide skirts, aprons, brackets, and braces as indicated on drawings, finished to 
match.

PART 3  EXECUTION

3.01 EXAMINATION

A. Do not begin installation until substrates have been properly prepared.

B. If substrate preparation is the responsibility of another installer, notify HFS Architects of unsatisfactory 
preparation before proceeding.

C. Verify that wall surfaces have been finished and mechanical and electrical services and outlets are installed 
in proper locations.

3.02 INSTALLATION

A. Securely attach countertops to cabinets using concealed fasteners.  Make flat surfaces level; shim where 
required.

B. Attach plastic laminate countertops using screws with minimum penetration into substrate board of 5/8 inch.

C. Seal joint between back/end splashes and vertical surfaces.

3.03 CLEANING

A. Clean countertops surfaces thoroughly.

3.04 PROTECTION

A. Protect installed products until completion of project.

B. Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION
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SECTION 07185

TRAFFIC MEMBRANE

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fluid-applied membrane coating for waterproofing and traffic surface

1.02 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Samples:  Submit two samples of cured membrane, 6 x 6 inch in size, illustrating color, surface texture, and 
variations.

C. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in DFCM's name and 
registered with manufacturer.

1.03 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type specified in this 
section, with not less than three years of documented experience.

B. Applicator Qualifications:  Company specializing in performing installation of traffic membrane,with minimum 
three years of experience.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Maintain storage area at minimum ambient temperature of 55 degrees F.

1.05 FIELD CONDITIONS

A. Do not install materials when temperature is below 50 degrees F or above 90 degrees F.

B. Maintain this temperature range, 24 hours before, during and 72 hours after application.

C. Restrict traffic from area where materials are being installed or are curing.

1.06 WARRANTY

A. See Section 01780 - Closeout Submittals, for additional warranty requirements.

B. Correct defective Work within a five year period after Date of Substantial Completion.

PART 2  PRODUCTS

2.01 MANUFACTURERS 

A. Traffic Membrane:
1. Pacific Polymers International, Inc; Product ELASTO-DECK 5000HT:  www.pacpoly.com.
2. Tremco Global Sealants; Product TBS 950:  www.tremcosealants.com.
3. Substitutions:  See Section 01600 - Product Requirements.

2.02 MATERIALS

A. Membrane:  Fluid applied polyurethane; waterproof; grey color; conforming to the following:
1. Tensile Strength (ASTM D 412):  2,800 PSI psi.
2. Adhesive Bond Peel Strength (ASTM D 903):  150 PLI lb/in width maximum.
3. Abrasion Resistance (ASTM D 4060):  Maximum Weight loss of 0.029 gm/1000 cycles.
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B. Surfacing:  Clean sand.

C. Filler and Primer:  As recommended by membrane manufacturer.

D. Cant Strips:  1 x 1 inches x 45 degrees, of dense sponge rubber compatible with adjacent materials. 

E. Sealant:  polyurethane type, as recommended by membrane manufacturer, and compatible with system and 
adjacent materials.

F. Sheet Flashing: 0.050 thick, precured, commercial grade neoprene or commercial grade uncoated woven 
fiberglass cloth.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that substrate is ready to receive work, surface is clean, dry and free of substances that could 
adversely affect bond.

B. Do not begin work until concrete substrate has cured at least 28 days and moisture content is 16 percent or 
less.

3.02 PREPARATION AND FLASHING

A. Clean substrate surface free of foreign matter.

B. Mechanically Shot blast concrete to clean and profile surface.

C. At corners, upturns and other areas not accessable to shotblasting equipment, prepare surfaces by sand 
blasting or mechanically grinding.

D. Patch and voids concrete substrate with filler to produce surface conducive to bond.

E. Rount cracks exceeding 1/16" in width and apply sealant.

F. Apply sealant to control and construction joints.

G. Apply sealant to junction of horizontal andintersecting surfaces to achieve watertight seal.

H. Install cant strips securely at intersecting surfaces.

I. Protect adjacent surfaces.

J. Apply sheet flashings embedded in base coat at locations where a horizontal surface abuts a vertical surface 
and at deck penetrations.

K. At locations of potential high movement such as wall/slab intersections, which are not structurally and rigidly 
connected provide 10" min. width of sheet flashing.  Shere sheet flashings are used they shall e free or 
unbonded to the substrate within 2" verticall and 4" on horizontal surfaces.

L. At projections through deck coatings suchas as vents, pipes, and similar locations of potential shight 
movement, provide a 1/4" bead of sealant with woven polyester cloth embedded as recommended by coating 
manufacturer. Tool sealant to form a cove and allow to cure.

3.03 INSTALLATION

A. Apply system materials in accordance with manufacturer's instructions.

B. Apply primer to prepared substrate to a rate of 300 sq. ft. per gallon.

C. When primer is tack free, apply one base coat of membrane to a total minimum dry film thickness of 55 mils.
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D. When base coat is tack free, apply one coat of top coating to a minimum dry film thickness of 55 mils.

E. Extend primer, base and top coats up intersecting and perimeter vertical surfaces, four inches.  Terminate 
top edge in a straight line.

F. Finish to smooth surface sloped to drains.  Cove at vertical surfaces.

G. Apply surfacing to top coat before set and immediately backroll.

3.04 PROTECTION

A. Do not permit traffic over unprotected surfaces.

END OF SECTION

HFSArchitects
HFSA #0813.01
DFCM #07039260

Northern Utah County Building
Mountainland Applied Technology College

Utah College of Applied Technology

TRAFFIC MEMBRANE 07185 3 



SECTION 07212

BOARD AND BATT INSULATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Board insulation at cavity wall construction, perimeter foundation wall, and underside of floor slabs.

B. Batt insulation and vapor retarder in exterior wall, ceiling, and roof construction.

C. Batt insulation for filling perimeter window and door shim spaces and crevices in exterior wall and roof.

1.02 RELATED REQUIREMENTS

A. Section 05400 - Cold Formed Metal Framing:  Supporting construction for batt insulation.

1.03 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on product characteristics, performance criteria, and product limitations.

PART 2  PRODUCTS

2.01 APPLICATIONS

A. Insulation Under Concrete Slabs:  Extruded polystyrene board.

B. Insulation at Perimeter of Foundation:  Extruded polystyrene board.

C. Insulation Inside Masonry Cavity Walls:  Extruded polystyrene board.

D. Insulation in Metal Framed Walls:  Batt insulation with separate vapor retarder.

2.02 BOARD INSULATION MATERIALS

A. Extruded Polystyrene Board Insulation:  ASTM C 578, Type X; Extruded polystyrene board with either natural 
skin or cut cell surfaces; with the following characteristics:
1. Flame Spread Index:  75 or less, when tested in accordance with ASTM E 84.
2. Smoke Developed Index:  450 or less, when tested in accordance with ASTM E 84.
3. Board Size:  48 x 96 inch.

2.03 BATT INSULATION MATERIALS

A. Batt Insulation:  ASTM C 665; preformed batt; friction fit, conforming to the following:
1. Material:  Glass or mineral fiber.
2. Combustibility:  Non-combustible, when tested in accordance with ASTM E 136, except for facing, if any.

PART 3  EXECUTION

3.01 BOARD INSTALLATION AT FOUNDATION PERIMETER

A. Install boards horizontally on foundation perimeter.

B. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.

3.02 BOARD INSTALLATION AT CAVITY WALLS

A. Install boards to fit snugly between wall ties.

B. Install boards horizontally on walls.
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C. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.

3.03 BOARD INSTALLATION UNDER CONCRETE SLABS

A. Place insulation under slabs on grade after base for slab has been compacted.

B. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.

C. Prevent insulation from being displaced or damaged while placing vapor retarder and placing slab.

3.04 BATT INSTALLATION

A. Install insulation and vapor retarder in accordance with manufacturer's instructions.

B. Install in exterior wall and roof spaces without gaps or voids.  Do not compress insulation.

C. Trim insulation neatly to fit spaces.  Insulate miscellaneous gaps and voids.

D. Fit insulation tightly in cavities and tightly to exterior side of mechanical and electrical services within the 
plane of the insulation.

E. At metal framing, place vapor retarder on warm side of insulation; lap and seal sheet retarder joints over 
member face.

F. Tape seal tears or cuts in vapor retarder.

G. Extend vapor retarder tightly to full perimeter of adjacent window and door frames and other items 
interrupting the plane of the membrane.  Tape seal in place.

END OF SECTION
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SECTION 07240

EXTERIOR INSULATION AND FINISH SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Composite wall and soffit cladding of rigid insulation and reinforced finish coating over cementitious base 
coat ("Class PM").

1.02 RELATED REQUIREMENTS

A. Section 05400 - Cold Formed Metal Framing: Sheathing on metal studs.

B. Section 07620 - Sheet Metal Flashing and Trim: Perimeter flashings.

C. Section 07900 - Joint Sealers: Perimeter and penetration sealants.

1.03 REFERENCE STANDARDS

A. ASTM B 117 - Standard Practice for Operating Salt Spray (Fog) Apparatus; 2007a.

B. ASTM C 150 - Standard Specification for Portland Cement; 2007.

C. ASTM C 177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal Transmission 
Properties by Means of the Guarded-Hot-Plate Apparatus; 2004.

D. ASTM C 578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation; 2007.

E. ASTM C 1397 - Standard Practice for Application of Class PB Exterior Insulation and Finish Systems; 2005.

F. ASTM D 968 - Standard Test Methods for Abrasion Resistance of Organic Coatings by Falling Abrasive; 
2005.

G. ASTM D 2247 - Standard Practice for Testing Water Resistance of Coatings in 100% Relative Humidity; 
2002.

H. ASTM D 3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of Interior Coatings 
in an Environmental Chamber; 2000 (Reapproved 2005).

I. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 2008.

J. ASTM E 331 - Standard Test Method for Water Penetration of Exterior Windows, Skylights, Doors, and 
Curtain Walls by Uniform Static Air Pressure Difference; 2000.

K. ASTM E 2273 - Standard Test Method for Determining the Drainage Efficiency of Exterior Insulation and 
Finish Systems (EIFS) Clad Wall Assemblies; 2003.

L. ASTM G 153 - Standard Practice for Operating Enclosed Carbon Arc Light Apparatus for Exposure of 
Nonmetallic Materials; 2004.

M. ASTM G 155 - Standard Practice for Operating Xenon Arc Light Apparatus for Exposure of Nonmetallic 
Materials; 2005a.

N. ICC-ES AC219 - Acceptance Criteria for Exterior Insulation and Finish Systems; 2004 (Editorially revised 
2006 & 2007 and April 2008).

O. NFPA 259 - Standard Test Method for Potential Heat Building Materials; 2008.

P. NFPA 268 - Standard Test Method for Determining Ignitibility of Exterior Wall Assemblies Using a Radiant 
Heat Energy Source; 2007.

HFSArchitects
HFSA #0813.01
DFCM #07039260

Northern Utah County Building
Mountainland Applied Technology College

Utah College of Applied Technology

EXTERIOR INSULATION AND FINISH SYSTEMS 07240 1 



Q. NFPA 285 - Standard Fire Test Method for Evaluation of Fire Propagation Characteristics of Exterior 
Non-Load-Bearing Wall Assemblies Containing Combustible Components; 2006.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Selection Samples:  Submit manufacturer's standard range of samples illustrating available coating colors 
and textures.

1.05 QUALITY ASSURANCE

A. Maintain copy of specified installation standard and manufacturer's installation instructions at project site at 
all times during installation.

B. EIFS Manufacturer Qualifications:  Provide all EIFS products other than insulation from the same 
manufacturer with qualifications as follows:

C. Insulation Manufacturer Qualifications: Approved by manufacturer of EIFS and approved and labeled under 
third party quality program as required by applicable building code.

D. Installer Qualifications:  Company specializing in EIFS work, with not less than three years of documented 
experience, and approved by the EIFS manufacturer.

1.06 MOCK-UP

A. Construct mock-up of typical EIFS application on specified substrate, size as indicated on drawings, and 
including flashings, joints, and edge conditions.

B. Locate mock-up at approved location convenient for comparison to finished work.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Delivery: Deliver materials to project site in manufacturer's original, unopened containers with labels intact.  
Inspect materials and notify manufacturer of any discrepancies.

B. Storage: Protect adhesives and finish materials from freezing and temperatures in excess of 90 degrees F.
1. Protect Portland cement based materials from moisture and humidity. Store under cover off the ground 

in a dry location.
2. Protect insulation materials from exposure to sunlight.

1.08 FIELD CONDITIONS

A. Do not prepare materials or apply EIFS during inclement weather unless areas of installation are protected. 
Protect installed EIFS areas from inclement weather until dry.

B. Do not install coatings or sealants when ambient temperature is below 40 degrees F.

C. Do not leave installed insulation board exposed to sunlight for extended periods of time.

1.09 WARRANTY

A. See Section 01780 - Closeout Submittals, for additional warranty requirements.

B. Provide manufacturer's standard material warranty, covering a period of not less than 5 years.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Dryvit.
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B. Other Acceptable Manufacturers:
1. STO Corp:  www.stocorp.com.
2. Substitutions:  See Section 01600 - Product Requirements.

2.02 EXTERIOR INSULATION AND FINISH SYSTEM

A. Fire Characteristics:
1. Flammability:  Pass, when tested in accordance with NFPA 285.
2. Ignitibility:  No sustained flaming when tested in accordance with NFPA 268.
3. Potential Heat of Foam Plastic Insulation Tested Independently of Assembly:  No portion of the 

assembly having potential heat that exceeds that of the insulation sample tested for flammability 
(above), when tested in accordance with NFPA 259 with results expressed in Btu per square foot.

B. Water Penetration Resistance:  No water penetration beyond the plane of the base coat/insulation board 
interface after 15 minutes, when tested in accordance with ASTM E 331 at 6.24 psf differential pressure with 
tracer dye in the water spray; include in tested sample at least two vertical joints and one horizontal joint of 
same type to be used in construction; disassemble sample if necessary to determine extent of water 
penetration.

C. Drainage Efficiency:  Average minimum efficiency of 90 percent, when tested in accordance with ASTM E 
2273 for 75 minutes.

D. Salt Spray Resistance:  No cracking, checking, crazing, erosion, blistering, peeling, delamination, or 
corrosion of finish coating after 300 hours exposure in accordance with ASTM B 117, using at least three 
samples matching intended assembly, at least 4 by 6 inches in size.

E. Freeze-Thaw Resistance:  No cracking, checking, crazing, erosion, blistering, peeling, delamination, or 
corrosion of finish coating when viewed under 5x magnification after 10 cycles, when tested in accordance 
with ICC-ES AC 219 or 235.

F. Weathering Resistance:  No cracking, checking, crazing, erosion, blistering, peeling, delamination, or 
corrosion of finish coating when viewed under 5x magnification after 2000 hours of accelerated weathering 
conducted in accordance with ASTM G 153 Cycle 1 or ASTM G 155 Cycle 1, 5, or 9.

G. Water Degradation Resistance:  No cracking, checking, crazing, erosion, blistering, peeling, delamination, or 
corrosion of finish coating after 14 days exposure, when tested in accordance with ASTM D 2247.

H. Mildew Resistance:  No growth supported on finish coating during 28 day exposure period, when tested in 
accordance with ASTM D 3273.

I. Abrasion Resistance Of Finish:  No cracking, checking or loss of film integrity when tested in accordance 
with ASTM D 968 with 500 liters of sand.

2.03 MATERIALS

A. Finish Coating Top Coat: Water-based, air curing, acrylic or polymer-based finish with integral color and 
texture.
1. Texture: Medium.
2. Color: As selected from manufacturer's range of standard colors.

B. Base Coat: Acrylic- or polymer-modified, fiber reinforced portland cement coating.
1. Portland Cement: ASTM C 150, Type I or II.
2. Base Coat Thickness:  1/4 inch, minimum. 

C. Reinforcing Mesh:  Balanced, open weave glass fiber fabric, treated for compatibility and improved bond with 
coating, weight, strength, and number of layers as required to meet required system impact rating.
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D. Insulation Board:  Extruded polystyrene board with natural skin surfaces; ASTM C 578, Type IV; with the 
following characteristics:
1. Board Size:  48 x 96 inch.
2. Board Size Tolerance:  1/16 inch from square and dimension.
3. Thickness Tolerance:  1/32 inch maximum.
4. Board Edges:  Square.
5. Thermal Conductivity (k factor) at 25 degrees F:  0.18 as determined by ASTM C 177.
6. Compressive Resistance:  25 psi.
7. Board Density:  1.6 lb/cu ft.
8. Water Absorption, maximum:  0.3 percent, volume.
9. Surface Burning Characteristics:  Flame spread/Smoke developed index of 25/450, when tested in 

accordance with ASTM E 84.

2.04 ACCESSORY MATERIALS

A. Insulation Fasteners:  Fastener and plate system appropriate for substrate and as recommended by EIFS 
manufacturer.

B. Metal Flashings: As specified in Section 07620. 

C. Trim: EIFS manufacturer's standard PVC or galvanized steel trim accessories, as required for a complete 
project and including starter track, and drainage accessories.

D. Sealant Materials: As recommended by EIFS manufacturer.

PART 3  EXECUTION

3.01 GENERAL

A. Install in accordance with EIFS manufacturer's instructions and ASTM C 1397.

B. Where different requirements appear in either document, comply with the most stringent.

C. Neither of these documents supercedes the provisions of the Contract Documents that define the contractual 
relationships between the parties or the scope of work.

3.02 EXAMINATION

A. Verify that substrate is sound and free of oil, loose materials, or protrusions that could interfere with EIFS 
installation and is of a type and construction that is acceptable to EIFS manufacturer. Do not begin work until 
substrate and adjacent materials are complete and thoroughly dry.

B. Verify that substrate surface is flat, with no deviation greater than 1/4 in when tested with a 10 ft straightedge.

3.03 INSTALLATION - WATER-RESISTIVE BARRIER

A. Seal all substrate transitions and intersections with other materials to form continuous water-resistive barrier 
on exterior of sheathing, using method recommended by manufacturer.

B. At door and window openings, seal water-resistive barrier to rough opening structure before installation of 
metal flashings, sills, or frames, using method recommended by manufacturer. 

C. Lap flashing tape at least 2 inches on each side of joint or transition.

3.04 INSTALLATION - INSULATION

A. Install in accordance with manufacturer's instructions.

B. Install back wrap reinforcing mesh at all openings and terminations that are not to be protected with trim.
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C. On wall surfaces, install boards horizontally.

D. Place boards in a method to maximize tight joints.  Stagger vertical joints and interlock at corners.  Butt 
edges and ends tight to adjacent board and to protrusions.  Achieve a continuous flush insulation surface, 
with no gaps in excess of 1/16 inch.

E. Rasp irregularities off surface of installed insulation board.

3.05 INSTALLATION - FINISH

A. Base Coat:  Apply in thickness as necessary to fully embed reinforcing mesh, wrinkle free, including 
back-wrap at all terminations of the EIFS. Install reinforcing fabric as recommended by EIFS manufacturer.
1. Lap reinforcing mesh edges and ends a minimum of 2-1/2 inches.
2. Allow base coat to dry a minimum of 24 hours before next coating application.

B. Locate joints as shown on drawings.

C. Apply finish coat after base coat has dried not less than 24 hours, embed finish aggregate, and finish to a 
uniform texture and color.

D. Finish Coat Thickness:  As recommended by manufacturer.

E. Apply sealant at finish perimeter and expansion joints in accordance with Section 07900.

3.06 CLEANING

A. Clean EIFS surfaces and work areas of foreign materials resulting from EIFS operations.

END OF SECTION
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SECTION 07260

WEATHER BARRIERS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Vapor Retarders:  Materials to make exterior walls, joints between exterior walls and roof, and joints around 
frames of openings in exterior walls water vapor-resistant and air-tight.

B. Air Barriers:  Materials to stop passage of air through exterior walls, joints between exterior walls and roof, 
and joints around frames of openings in exterior walls.

1.02 RELATED REQUIREMENTS

A. Section 03300 - Cast-In-Place Concrete:  Vapor retarder under concrete slabs on grade.

B. Section 05400 - Cold-Formed Metal Framing:  Water-resistive barrier under exterior cladding.

C. Section 07212 - Board and Batt Insulation:  Vapor retarder installed in conjunction with batt insulation.

D. Section 07240 - Exterior Insulation and Finish System:  Water-resistive barrier under exterior insulation. 

E. Section 07550 - Modified Bituminous Membrane Roofing:  Vapor retarder installed as part of roofing system.

F. Section 07900 - Joint Sealers:  Sealant materials and installation techniques.

1.03 DEFINITIONS

A. Weather Barrier:  Assemblies that form either water-resistive barriers, air barriers, vapor retarders, or 
water-resistive barriers.

B. Air Barrier:  Air-tight barrier made of material that is relatively air impermeable but water vapor permeable, 
both to the degree specified, with sealed seams and with sealed joints to adjacent surfaces.

C. Vapor Retarder:  Air-tight barrier made of material that is relatively water vapor impermeable, to the degree 
specified, with sealed seams and with sealed joints to adjacent surfaces.
1. Water Vapor Permeance:  For purposes of conversion, 57.2 ng/(Pa s sq m) = 1 perm.

1.04 REFERENCE STANDARDS

A. AATCC Test Method 127 - Water Resistance: Hydrostatic Pressure Test; 2003.

B. ASTM D 1970 - Standard Specification for Self-Adhering Polymer Modified Bituminous Sheet Materials Used 
as Steep Roofing Underlayment for Ice Dam Protection; 2001.

C. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 2008.

D. ASTM E 96/E 96M - Standard Test Methods for Water Vapor Transmission of Materials; 2005.

E. ASTM E 1745 - Standard Specification for Plastic Water Vapor Retarders Used in Contact with Soil or 
Granular Fill under Concrete Slabs; 1997 (Reapproved 2004).

F. ASTM E 2178 - Standard Test Method for Air Permeance of Building Materials; 2003.

1.05 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on material characteristics.
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C. Shop Drawings:  Provide drawings of special joint conditions.

D. Manufacturer's Installation Instructions:  Indicate preparation.

1.06 FIELD CONDITIONS

A. Maintain temperature and humidity recommended by the materials manufacturers before, during and after 
installation.

PART 2  PRODUCTS

2.01 WEATHER BARRIER ASSEMBLIES

A. Air Barrier:
1. On outside surface of sheathing of exterior walls use air barrier sheet, mechanically fastened type.

B. Interior Vapor Retarder:
1. On inside face of studs of exterior walls, under cladding, use mechanically fastened vapor retarder 

sheet.

2.02 AIR BARRIER MATERIALS (WATER VAPOR PERMEABLE AND WATER-RESISTIVE)

A. Air Barrier Sheet, Mechanically Fastened:
1. Air Permeance:  0.004 cubic feet per square foot, maximum, when tested in accordance with ASTM E 

2178.
2. Water Vapor Permeance:  5 perms, minimum, when tested in accordance with ASTM E96/E 96M 

Procedure A (desiccant method).
3. Water Penetration Resistance:  Withstand a water head of 21 inches, minimum, for minimum of 5 

hours, when tested in accordance with AATCC 127.
4. Ultraviolet and Weathering Resistance:  Approved in writing by manufacturer for minimum of 9 months 

weather exposure.
5. Surface Burning Characteristics:  Flame spread index of 25 or less, smoke developed index of 50 or 

less, when tested in accordance with ASTM E 84.
6. Products:

a. DuPont Company; Tyvek CommercialWrap:  www.dupont.com.
b. Fiberweb, Inc; Typar MetroWrap:  www.typar.com.
c. VaproShield, LLC; WrapShield:  www.vaproshield.com.
d. Substitutions:  See Section 01600 - Product Requirements.

2.03 VAPOR RETARDER MATERIALS

A. Vapor Retarder Sheet:  Multi-layer, fabric-, cord-, grid-, or aluminum-reinforced polyethylene or equivalent, 
complying with ASTM E 1745, Class A; stated by manufacturer as suitable for application indicated.  Single 
ply polyethylene is prohibited.
1. Water Vapor Permeance:  0.3 perm, maximum, when tested in accordance with ASTM E 96/E 96M.

2.04 ACCESSORIES

A. Self-Adhesive Sheet Flashing:   ASTM D 1970.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces and conditions are ready to accept the work of this section.
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3.02 PREPARATION

A. Remove projections, protruding fasteners, and loose or foreign matter that might interfere with proper 
installation.

3.03 INSTALLATION

A. Install materials in accordance with manufacturer's instructions.

B. Air Barriers:  Install continuous air-tight barrier over surfaces indicated, with sealed seams and with sealed 
joints to adjacent surfaces.

C. Vapor Retarders:  Install continuous air-tight barrier over surfaces indicated, with sealed seams and with 
sealed joints to adjacent surfaces.

D. Mechanically Fastened Sheets - On Exterior:
1. Install sheets shingle-fashion to shed water, with seams generally horizontal.
2. Overlap seams as recommended by manufacturer but at least 6 inches. 
3. Overlap at outside and inside corners as recommended by manufacturer but at least 12 inches.
4. For applications specified to be air-tight, seal seams, laps, penetrations, tears, and cuts with 

self-adhesive tape; use only large-headed, gasketed fasteners recommended by the manufacturer.
5. Install air barrier and vapor retarder UNDER jamb flashings.
6. Install head flashings under weather barrier.
7. At openings to be filled with frames having nailing flanges, wrap excess sheet into opening; at head, 

seal sheet over flange and flashing.

E. Mechanically Fastened Sheets - Vapor Retarder On Interior:
1. When insulation is to be installed in assembly, install vapor retarder over insulation.
2. Seal seams, laps, perimeter edges, penetrations, tears, and cuts with self-adhesive tape, making 

air-tight seal.
3. Locate laps at a framing member; at laps fasten one sheet to framing member then tape overlapping 

sheet to first sheet.
4. Seal entire perimeter to structure, window and door frames, and other penetrations.
5. Where conduit, pipes, wires, ducts, outlet boxes, and other items are installed in insulation cavity, pass 

vapor retarder sheet behind item but over insulation and maintain air-tight seal.

F. Openings and Penetrations in Exterior Weather Barriers: 
1. Install self-adhesive flashing over sills, covering entire sill frame member, extending at least 5 inches 

onto weather barrier and at least 6 inches up jambs; mechanically fasten stretched edges.
2. At openings to be filled with frames having nailing flanges, seal head and jamb flanges using a 

continuous bead of sealant compressed by flange and cover flanges with self-adhesive flashing at least 
4 inches wide; do not seal sill flange.

3. At openings to be filled with non-flanged frames, seal weather barrier to all sides of opening framing, 
using self-adhesive flashing at least 9 inches wide, covering entire depth of framing.

4. At head of openings, install self-adhesive flashing under weather barrier extending at least 2 inches 
beyond face of jambs; seal weather barrier to flashing.

5. At interior face of openings, seal gap between window/door frame and rough framing, using joint sealant 
over backer rod.

6. Service and Other Penetrations:  Form self-adhesive flashing around penetrating item and seal to 
weather barrier surface.

3.04 FIELD QUALITY CONTROL

A. Do not cover installed weather barriers until required inspections have been completed.
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3.05 PROTECTION

A. Do not leave materials exposed to weather longer than recommended by manufacturer.

END OF SECTION
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SECTION 07411

PREFORMED METAL ROOF PANELS

PART 1   GENERAL

1.01 SECTION INCLUDES

A. Architectural roofing system of preformed steel panels.

B. Fastening system.

C. Factory finishing.

D. Accessories and miscellaneous components.

1.02 RELATED REQUIREMENTS

A. Section 05120 - Structural Steel: Roof framing and purlins.

B. Section 06150 - Wood Decking: Roof sheathing.

C. Section 07900 - Joint Sealers: Field-installed sealants.

1.03 REFERENCE STANDARDS

A. ASTM A 653/A 653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron 
Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2007.

B. ASTM A 792/A 792M - Standard Specification for Steel Sheet, 55% Aluminum-Zinc Alloy-Coated by the 
Hot-Dip Process; 2006a.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Manufacturer's data sheets on each product to be used, including:
1. Storage and handling requirements and recommendations.
2. Installation methods.
3. Specimen warranty.

C. Shop Drawings: Include layouts of roof panels, details of edge and penetration conditions, spacing and type 
of connections, flashings, underlayments, and special conditions.
1. Show work to be field-fabricated or field-assembled.

D. Selection Samples:  For each roofing system specified, submit color chips representing manufacturer's full 
range of available colors and patterns.

E. Verification Samples:  For each roofing system specified, submit samples of minimum size 12 inches 
square, representing actual roofing metal, thickness, profile, color, and texture.
1. Include typical panel joint in sample.
2. Include typical fastening detail.

F. Warranty: Submit specified manufacturer's warranty and ensure that forms have been completed in DFCM's 
name and are registered with manufacturer.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in the manufacture of roofing systems similar to those 
required for this project, with not less than 5 years of documented experience.
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B. Installer Qualifications: Company trained and authorized by roofing system manufacturer.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Provide strippable plastic protection on prefinished roofing panels for removal after installation.

B. Store roofing panels on project site as recommended by manufacturer to minimize damage to panels prior to 
installation.

1.07 WARRANTY

A. See Section 01780 - Closeout Submittals, for additional warranty requirements.

B. Finish Warranty: Provide manufacturer’s special warranty covering failure of factory-applied exterior finish on 
metal roof panels and agreeing to repair or replace panels that show evidence of finish degradation, including 
significant fading, chalking, cracking, or peeling within specified warranty period of 25 year period from date 
of Substantial Completion.

PART 2   PRODUCTS

2.01 MANUFACTURERS

A. Acceptable manufacturers are:
1. Architectural Building Components:  www.archmetalroof.com.
2. ATAS International, Inc:  www.atas.com.
3. Petersen Aluminum Corporation:  www.pac-clad.com.

B. Substitutions:  See Section 01600 - Product Requirements.

2.02 ARCHITECTURAL ROOF PANELS

A. Performance Requirements: Provide complete engineered system complying with specified requirements 
and capable of remaining weathertight while withstanding anticipated movement of substrate and thermally 
induced movement of roofing system.

B. Metal Roofing: Factory-formed panels with factory-applied finish.
1. Steel Panels: One of the following:

a. Zinc-coated steel conforming to ASTM A 653/A 653M; minimum G60 galvanizing.
b. Aluminum-zinc alloy-coated steel conforming to ASTM A 792/A 792M; minimum AZ50 coating.
c. Steel Thickness: Minimum 0.023 inch.

2. Profile: Standing seam, with minimum 1.0 inch seam height; concealed fastener system for field 
seaming with special tool.

3. Texture: Smooth.
4. Length: Full length of roof slope, without lapped horizontal joints.
5. Width: Maximum panel coverage of 18 inches.

2.03 ATTACHMENT SYSTEM

A. Concealed System: Provide manufacturer's standard stainless steel or nylon-coated aluminum concealed 
anchor clips designed for specific roofing system and engineered to meet performance requirements, 
including anticipated thermal movement.

2.04 PANEL FINISH

A. Fluoropolymer Coating System: Manufacturer’s standard multi-coat thermocured coating system, including 
minimum 70 percent fluoropolymer color topcoat with minimum total dry film thickness of 0.9 mil; color and 
gloss as selected from manufacturer’s standards.

B. Solar reflectance index (SRI): 30.
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2.05 ACCESSORIES AND MISCELLANEOUS ITEMS

A. Miscellaneous Sheet Metal Items: Provide flashings, gutters, downspouts, trim, moldings, closure strips, 
preformed crickets, caps, and equipment curbs of the same material, thickness, and finish as used for the 
roofing panels. Items completely concealed after installation may optionally be made of stainless steel.

B. Rib and Ridge Closures: Provide prefabricated, close-fitting components of steel with corrosion resistant 
finish, closed-cell synthetic rubber, neoprene, or PVC, or combination steel and closed-cell foam.

C. Sealants: As specified in Section 07900.
1. Exposed sealant must cure to rubber-like consistency.
2. Concealed sealant must be non-hardening type.

D. Polyisocyanurate Board Insulation:  Rigid cellular foam, complying with ASTM C 1289, Type II, Class 2, 
polymer bonded glass fiber mat both faces, and with the following characteristics:
1. Compressive Strength: 16 psi
2. Board Size:  48 x 96 inch.
3. Board Thickness:  2 1/2" inch.
4. Board Edges:  Square.
5. Manufacturers:

a. Atlas Roofing Corporation:  www.atlasroofing.com.
b. Dow Chemical Co:  www.dow.com.
c. GAF Materials Corporation:  www.gaf.com.
d. Hunter Panels, Inc..

6. Substitutions:  See Section 01600 - Product Requirements.

E. Cover board: 1/2" exterior OSB board.

F. Underlayment: Rubberized asphalt membrane; "Ice and Water Shield" by W. R. Grace: www.wrgrace.com..

G. Snow Guards: Provide "SNOBAR" as manufactured by Action Manufacturing, LLC: www.snobar.com.  Includ 
brackets for attaching to every vertical rib.Include optional aluminum "ice stopper" at each bar for every panel.
1. Factory paint to match roof panel color.
2. Provide four rows of SNOBAR. (Spacing will be about 11 feet center to center on the slope.

2.06 FABRICATION

A. Panels: Fabricate and finish panels and accessory items at factory, using manufacturer’s standard 
processes as required to achieve specified appearance and performance requirements.

PART 3   EXECUTION

3.01 EXAMINATION

A. Do not begin installation of preformed metal roof panels until substrates have been properly prepared.

B. If substrate preparation is the responsibility of another installer, notify HFS Architects of unsatisfactory 
preparation before proceeding.

3.02 PREPARATION

A. Coordinate roofing work with provisions for roof drainage, flashing, trim, penetrations, and other adjoining 
work to assure that the completed roof will be free of leaks.

B. Remove protective film from surface of roof panels immediately prior to installation. Strip film carefully, to 
avoid damage to prefinished surfaces.

C. Separate dissimilar metals by applying a bituminous coating, self-adhering rubberized asphalt sheet, or other 
permanent method approved by roof panel manufacturer.
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D. Where metal will be in contact with wood or other absorbent material subject to wetting, seal joints with 
sealing compound and apply one coat of heavy-bodied bituminous paint.

3.03 INSTALLATION

A. Overall: Install roofing system in accordance with approved shop drawings and panel manufacturer's 
instructions and recommendations, as applicable to specific project conditions. Anchor all components of 
roofing system securely in place while allowing for thermal and structural movement.
1. Install roofing system with concealed clips and fasteners, except as otherwise recommended by 

manufacturer for specific circumstances.
2. Minimize field cutting of panels. Where field cutting is absolutely required, use methods that will not 

distort panel profiles. Use of torches for field cutting is absolutely prohibited.

B. Accessories: Install all components required for a complete roofing assembly, including flashings, gutters, 
trim, moldings, closure strips, caps, rib closures, ridge closures, and similar roof accessory items.

C. Roof Panels: Install panels in strict accordance with manufacturer’s instructions, minimizing transverse joints 
except at junction with penetrations.

D. Sno guards: Install per manufacture's written instructions.  SNOBAR system shall attatch to each vertical 
rib.  Each bar shall have an optional aluminum "ice stopper" centered in each panel.

3.04 CLEANING

A. Clean exposed sheet metal work at completion of installation. Remove grease and oil films, excess joint 
sealer, handling marks, and debris from installation, leaving the work clean and unmarked, free from dents, 
creases, waves, scratch marks, or other damage to the finish.

3.05 PROTECTION

A. Do not permit storage of materials or roof traffic on installed roof panels. Provide temporary walkways or 
planks as necessary to avoid damage to completed work. Protect roofing until completion of project.

B. Touch-up, repair, or replace damaged roof panels or accessories before date of Substantial Completion.

END OF SECTION
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SECTION 07550

MODIFIED BITUMINOUS MEMBRANE ROOFING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Modified bituminous roofing membrane, conventional application.

B. Insulation, flat and tapered.

C. Deck sheathing.

D. Base flashings.

E. Roofing cant strips, accessories, roofing expansion joints, and walkway pads.

1.02 RELATED REQUIREMENTS

A. Section 07620 - Sheet Metal Flashing and Trim:  Counterflashings, reglets,.

B. Section 15146 - Plumbing Specialties:  Roof drains.

1.03 REFERENCE STANDARDS

A. ASTM C 1177/C 1177M - Standard Specification for Glass Mat Gypsum Substrate for Use as Sheathing; 
2006.

B. ASTM C 1289 - Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal Insulation Board; 
2007.

C. ASTM D 41 - Standard Specification for Asphalt Primer Used in Roofing, Dampproofing, and Waterproofing; 
2005.

D. ASTM D 312 - Standard Specification for Asphalt Used in Roofing; 2000 (Reapproved 2006).

E. ASTM D 4586 - Standard Specification for Asphalt Roof Cement, Asbestos-Free; 2007.

F. ASTM D 6163 - Standard Specification for Styrene Butadiene Styrene (SBS) Modified Bituminous Sheet 
Materials Using Glass Fiber Reinforcements; 2000.

G. FM DS 1-28 - Wind Design; Factory Mutual Research Corporation; 2007.

H. NRCA ML104 - The NRCA Roofing and Waterproofing Manual; National Roofing Contractors Association; 
Fifth Edition, with interim updates.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's catalog data for membrane and bitumen materials, base flashing 
materials, insulation, vapor retarder, and surfacing.

C. Shop Drawings:  Indicate joint or termination detail conditions, conditions of interface with other materials, 
setting plan for tapered insulation, and mechanical fastener layout.

D. Samples:  Submit two samples  illustrating granule surfaced sheet, colored coated sheet, and insulation.

E. Manufacturer's qualification data.

F. Installer's qualification data.
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G. Manufacturer's Installation Instructions:  Indicate special procedures.

H. Warranty:  Submit manufacturer warranty and ensure forms have been completed in DFCM's name and 
registered with manufacturer.

1.05 QUALITY ASSURANCE

A. Perform work in accordance with NRCA Roofing and Waterproofing Manual and manufacturer's instructions.

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this section 
with minimum three years of documented experience and UL Listing and FMG.

C. Installer Qualifications:  Company specializing in performing the work of this section with minimum 5 years 
experience and approved by manufacturer.

1.06 PRE-INSTALLATION MEETING

A. Convene one week before starting work of this section.

B. Review preparation and installation procedures and coordinating and scheduling required with related work.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver products in manufacturer's original containers, dry, undamaged, with seals and labels intact.

B. Store products in weather protected environment, clear of ground and moisture; ballast materials may be 
stored outdoors.

C. Protect foam insulation from direct exposure to sunlight.

1.08 FIELD CONDITIONS

A. Coordinate the work with installation of associated flashings and counterflashings installed by other sections 
as the work of this section proceeds.

B. Do not apply roofing membrane when environmental conditions are outside the ranges recommended by 
manufacturer.

C. Do not apply roofing membrane during unsuitable weather.

D. Do not apply roofing membrane when ambient temperature is below 40 degrees F.

E. Do not apply roofing membrane to damp or frozen deck surface or when precipitation is expected or 
occurring.

F. Do not expose materials vulnerable to water or sun damage in quantities greater than can be weatherproofed 
the same day.

1.09 WARRANTY

A. See Section 01780 - Closeout Submittals, for additional warranty requirements.

B. Correct defective Work within a five year period after Date of Substantial Completion.

C. Provide twenty year manufacturer's no dollar limit material and labor warranty to cover failure to prevent 
penetration of water.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Membrane Materials:
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1. Siplast:  www.siplast.com.
2. Tamko Roofing Products, Inc:  www.tamko.com.
3. Substitutions:  See Section 01600 - Product Requirements.

B. Insulation:
1. Atlas Roofing Corporation:  www.atlasroofing.com.
2. Hunter Panels, Inc.
3. Siplast Paratherm.
4. Substitutions:  See Section 01600 - Product Requirements.

2.02 ROOFING - CONVENTIONAL APPLICATION

A. Modified Bituminous Roofing: Three-ply membrane, with vapor retarder and insulation.

B. Acceptable Insulation Types - Constant Thickness Application:.
1. Minimum 2 layers of polyisocyanurate board.

C. Acceptable Insulation Types - Tapered Application: Any type that meets requirements and is approved by 
membrane manufacturer for application.

2.03 MEMBRANE AND SHEET MATERIALS

A. Membrane:  Polymer modified asphalt, reinforced with non-woven fabric; granule surfaced; with the following 
characteristics:
1. Modified Bitumen Base Ply, Stripping Ply and Flashing Reinforcing Sheer

a. Thickness (avg.): 91 mils
b. Weight: 62# per 100 SF
c. Maximum filler content in elastomeric blend- 35% by weight.

2. Ceramic Coated Granule Faced Modified Bitumen Finish Ply
a. Thickness (avg) 130 mils.
b. Weight 90# per 100 SF.
c. Maximum filler content in elastomeric blend: 35%.

3. Metal-Clad Modified Bitumen Flashing Sheet
a. Thickness (avg.) 142 mils
b. Weight 92# per 100 SF.
c. Maximum filler content in elastomeric blend: 35% by weight.

B. Flexible Flashing Material:  Same material as membrane- granule surface.

2.04 COLD-APPLIED ADHESIVE

A. Roofing system manufacturer's blend of special adhesive asphalts and safe, high-flash quick drying solvents 
that meets or exceeds ASTM D 4479 Type II requirements

2.05 BITUMINOUS MATERIALS

A. Bitumen:  Asphalt, ASTM D 312 Type IV; for adhering insulation, use Type III.

B. Primer:  ASTM D 41, asphalt type.

C. Roof Cement:  ASTM D 4586, Type II.

2.06 DECK SHEATHING

A. Deck Sheathing:  Glass mat faced gypsum panels, ASTM C 1177/C 1177M, fire resistant type, 5/8 inch thick.
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2.07 INSULATION

A. Polyisocyanurate Board Insulation:  Rigid cellular foam, complying with ASTM C 1289, Type II, Class 2, 
polymer bonded glass fiber mat both faces, and with the following characteristics:
1. Board Size:  48 x 96 inch where screw attached, 48 x 48 inch where mopped.
2. Board Thickness:  2 1/2" inch.
3. Manufacturers:

a. Atlas Roofing Corporation:  www.atlasroofing.com.
b. Hunter Panels, Inc..
c. Siplast Paratherm.

4. Substitutions:  See Section 01600 - Product Requirements.

2.08 ACCESSORIES

A. Cant and Edge Strips:  Asphalt-impregnated wood fiberboard, compatible with roofing materials; cants 
formed to 45 degree angle.

B. Sheathing Adhesive:  Non-combustible type, for adhering gypsum sheathing to metal deck.

C. Insulation Fasteners:  Appropriate for purpose intended and approved by roofing manufacturer.

D. Sealants:  As recommended by membrane manufacturer.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces and site conditions are ready to receive work.

B. Verify deck is supported and secure.

C. Verify deck is clean and smooth, flat, free of depressions, waves, or projections, properly sloped and suitable 
for installation of roof system.

D. Verify deck surfaces are dry and free of snow or ice.

E. Verify that roof openings, curbs, and penetrations through roof are solidly set, and cant strips are in place.

3.02 METAL DECK PREPARATION

A. Install deck sheathing on metal deck:
1. Lay with long side at right angle to flutes; stagger end joints; provide support at ends.
2. Cut sheathing cleanly and accurately at roof breaks and protrusions to provide smooth surface.
3. Mechanically fasten sheathing to roof deck (except over the pool and the gymnasium), in accordance 

with Factory Mutual recommendations and roofing manufacturer's instructions.
a. Over entire roof area, fasten sheathing using 6 fasteners with washers per sheathing board.

4. At the pool and the gymnasium, fasten sheathing to roof deck with continuous mopping of adhesive on 
each flute.

3.03 INSULATION INSTALLATION - CONVENTIONAL APPLICATION

A. Attachment of Insulation:
1. Mechanically attach first layer of insulation to deck in accordance with roofing manufacturer's 

instructions and Factory Mutual requirements.
2. Adhesively attach the second layer of insulation in flood coat mopping of hot bitumen in accordance with 

roofing and insulation manufacturers' instruction with joints staggered a minimum of 6 inches from the 
preceding layer.
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B. Place tapered insulation to the required slope pattern in accordance with manufacturer's instructions.

C. Lay boards with edges in moderate contact without forcing.  Cut insulation to fit neatly to perimeter blocking 
and around penetrations through roof.

D. Do not apply more insulation than can be covered with membrane in same day.

3.04 MEMBRANE APPLICATION

A. Apply membrane in accordance with manufacturer's instructions.

B. Apply membrane; lap and seal edges and ends permanently waterproof.

C. Apply smooth, free from air pockets, wrinkles, fish-mouths, or tears.  Ensure full bond of membrane to 
substrate.

D. At end of day's operation, install waterproof cut-off.  Remove cut-off before resuming roofing.

E. At intersections with vertical surfaces:
1. Extend membrane over cant strips and up a minimum of 8 inches onto vertical surfaces.
2. Apply flexible flashing over membrane.

F. Around roof penetrations, mop in and seal flanges and flashings with flexible flashing.

G. Coordinate installation of roof drains and sumps and related flashings Provide metal surfaced SBS sheet at 
drain sumps.

3.05 FIELD QUALITY CONTROL

A. See Section 01400 - Quality Requirements, for general requirements for field quality control and inspection.

B. Require site attendance of roofing and insulation material manufacturers daily during installation of the Work.

3.06 CLEANING

A. Remove bituminous markings from finished surfaces.

B. In areas where finished surfaces are soiled by bitumen or other source of soiling caused by work of this 
section, consult manufacturer of surfaces for cleaning advice and conform to their documented instructions.

C. Repair or replace defaced or damaged finishes caused by work of this section.

3.07 PROTECTION

A. Protect installed roofing and flashings from construction operations.

B. Where traffic must continue over finished roof membrane, protect surfaces using durable materials.

END OF SECTION
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SECTION 07620

SHEET METAL FLASHING AND TRIM

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fabricated sheet metal items, including flashings and counterflashings.

B. Reglets and accessories.

1.02 RELATED REQUIREMENTS

A. Section 07411 - Preformed Metal Roof Panels:  Roofing system.

B. Section 07631 - Gutters and Downspouts.

1.03 REFERENCE STANDARDS

A. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for Superior 
Performing Organic Coatings on Aluminum Extrusions and Panels; 2005.

B. ASTM A 653/A 653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron 
Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2007.

C. ASTM B 749 - Standard Specification for Lead and Lead Alloy Strip, Sheet, and Plate Products; 2003.

D. ASTM D 2178 - Standard Specification for Asphalt Glass Felt Used in Roofing and Waterproofing; 2004.

E. ASTM D 4586 - Standard Specification for Asphalt Roof Cement, Asbestos-Free; 2007.

F. SMACNA (ASMM) - Architectural Sheet Metal Manual; Sheet Metal and Air Conditioning Contractors' 
National Association; 2003.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Indicate material profile, jointing pattern, jointing details, fastening methods, flashings, 
terminations, and installation details.

C. Samples:  Submit two samples, 12x12 inch in size illustrating material of typical standing seam.

D. Samples: Submit two samples 6 x 6 inch in size illustrating metal finish color.

1.05 QUALITY ASSURANCE

A. Perform work in accordance with SMACNA Architectural Sheet Metal Manual requirements and standard 
details, except as otherwise indicated.

B. Fabricator and Installer Qualifications:  Company specializing in sheet metal work with five years of 
documented experience.

1.06 PRE-INSTALLATION CONFERENCE

A. Convene one week before starting work of this section.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Stack material to prevent twisting, bending, and abrasion, and to provide ventilation.  Slope metal sheets to 
ensure drainage.
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B. Prevent contact with materials that could cause discoloration or staining.

PART 2  PRODUCTS

2.01 SHEET MATERIALS

A. Pre-Finished Galvanized Steel:  ASTM A 653/A 653M, with G90/Z275 zinc coating; minimum 0.02 inch thick 
base metal, shop pre-coated with PVDF coating.
1. PVDF (Polyvinylidene Fluoride) Coating:  Superior Performance Organic Finish, AAMA 2605; multiple 

coat, thermally cured fluoropolymer finish system; color as selected from manufacturer's standard 
colors.

B. Lead:  ASTM B 749, 2.5 lb/sq ft thick.

2.02 ACCESSORIES

A. Fasteners:  Galvanized steel, with soft neoprene washers.

B. Underlayment:  High temperature Ice and Water shield.

C. Slip Sheet:  Rosin sized building paper.

D. Protective Backing Paint:  Zinc molybdate alkyd.

E. Plastic Cement:  ASTM D 4586, Type I.

F. Reglets:  Surface mounted type, stainless steel, Type 304, 0.020 thick, mill finish; SpringLok manufactured 
by Fry Reglet  www.fryreglet.com.

2.03 FABRICATION

A. Form sections true to shape, accurate in size, square, and free from distortion or defects.

B. Form pieces in longest possible lengths.

C. Hem exposed edges on underside 1/2 inch; miter and seam corners.

D. Form material with standing seams, except where otherwise indicated.  At moving joints, use sealed lapped, 
bayonet-type or interlocking hooked seams.

E. Fabricate corners from one piece with minimum 18 inch long legs; seam for rigidity, seal with sealant.

F. Fabricate vertical faces with bottom edge formed outward 1/4 inch (6 mm) and hemmed to form drip.

G. Fabricate flashings to allow toe to extend 2 inches over roofing gravel.  Return and brake edges.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify roof openings, curbs, pipes, sleeves, ducts, and vents through roof are solidly set, reglets in place, 
and nailing strips located.

B. Verify roofing termination and base flashings are in place, sealed, and secure.

3.02 PREPARATION

A. Install starter and edge strips, and cleats before starting installation.

B. Back paint concealed metal surfaces with protective backing paint to a minimum dry film thickness of 15 mil.

3.03 INSTALLATION
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A. Conform to drawing details:

B. Secure flashings in place using concealed fasteners.  Use exposed fasteners only where permitted.

C. Apply plastic cement compound between metal flashings and felt flashings.

D. Fit flashings tight in place.  Make corners square, surfaces true and straight in planes, and lines accurate to 
profiles.

E. Seal metal joints watertight.

END OF SECTION
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SECTION 07631

GUTTERS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Pre-finished aluminum gutters.

1.02 RELATED REQUIREMENTS

A. Section 07411 - Preformed Metal Roof Panels

B. Section 07620 - Sheet Metal Flashing and Trim.

C. Section 15 :  Connection of downspouts to storm sewer.

1.03 REFERENCE STANDARDS

A. AAMA 2604 - Voluntary Specification, Performance Requirements and Test Procedures for High 
Performance Organic Coatings on Aluminum Extrusions and Panels; 2005.

B. ASTM B 209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 2007.

C. ASTM B 209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate [Metric]; 2007.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Indicate locations, configurations, jointing methods, fastening methods, locations, and 
installation details.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Stack material to prevent twisting, bending, or abrasion, and to provide ventilation.  Slope to drain.

B. Prevent contact with materials  that could cause discoloration, staining, or damage.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Gutters and Downspouts:
1. Perimeter Systems; Product Custom Designer Series Gutter:  www.perimeter-systems.com.
2. Utah Tile and Roofing; Product Custom Gutter.
3. Substitutions:  See Section 01600 - Product Requirements.

2.02 MATERIALS

A. Pre-Finished Aluminum Sheet:  ASTM B 209 (ASTM B 209M);.040 inch thick.
1. Finish:  Plain, shop pre-coated with PVDF (polyvinylidene fluoride) coating.
2. Color:  To match Dark Bronze.

2.03 COMPONENTS

A. Gutters:  Profile as indicated.

B. Anchors and Supports:  Profiled to suit gutters and downspouts.
1. Anchoring Devices:  In accordance with CDA requirements.
2. Gutter Supports:  Brackets.
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C. Drains:  Concealed cast drains- provide tyep 2 drains set is sealant and bolted in place with leaf guard.

D. Fasteners:  Stainless steel, with soft neoprene washers.

2.04 FABRICATION

A. Form gutters to profile and size as shown on drawings.

B. Fabricate with required connection pieces.

C. Form sections square, true, and accurate in size, in maximum possible lengths, free of distortion or defects 
detrimental to appearance or performance.  Allow for expansion at joints.  Maximum length without an 
expansion joint is 40 feet.

D. Hem exposed edges of metal.

E. Fabricate gutter and gutter components; seal watertight.

2.05 FACTORY FINISHING

A. Fluoropolymer Coating:  High Performance Organic Finish, AAMA 2604; multiple coat, thermally cured 
fluoropolymer finish system; color as selected from manufacturer's standard colors.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that surfaces are ready to receive work.

3.02 INSTALLATION

A. Install gutters and accessories in accordance with manufacturer's instructions.

B. Sheet Metal: Join lengths with formed seams sealed watertight.  Flash and seal gutters to downspouts and 
accessories.

C. Slope gutters 1/8 inch per foot.

D. Set splash pans under downspouts.

END OF SECTION
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SECTION 07720

ROOF ACCESSORIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Roof hatches.

B. Snow guards.

1.02 RELATED REQUIREMENTS

A. Section 05310 - Steel Deck.

1.03 REFERENCE STANDARDS

A. ASTM A 653/A 653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron 
Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2007.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Manufacturer's data sheets on each product to be used, including:
1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.
4. Maintenance requirements.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for installation.

B. Store products under cover and elevated above grade.

PART 2  PRODUCTS

2.01 ROOF HATCHES

A. Manufacturers - Roof Hatches:
1. Bilco Co.:  www.bilco.com 
2. Dur-Red Products:  www.dur-red.com.
3. Milcor Inc:  www.milcorinc.com.

B. Roof Hatches:  Factory-assembled steel frame and cover, complete with operating and release hardware.
1. Style:  Provide flat metal covers unless otherwise indicated.
2. Mounting:  Provide frames and curbs suitable for mounting conditions indicated on the drawings.
3. For Ladder Access:  Single leaf; 30 by 36 inches.

C. Frames/Curbs:  One-piece curb and frame with integral cap flashing to receive roof flashings; extended 
bottom flange to suit mounting.
1. Material:  Galvanized steel, 14 gage, 0.0747 inch thick.
2. Finish:  Factory prime paint.
3. Insulation:  1 inch rigid glass fiber, located on outside face of curb.
4. Curb Height:  8 inches from finished surface of roof, minimum.

D. Metal Covers:  Flush, insulated, hollow metal construction.
1. Capable of supporting 40 psf live load.
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2. Material:  Galvanized steel; outer cover 14 gage, 0.0747 inch thick, liner 22 gage, 0.03 inch thick.
3. Finish:  Factory prime paint.
4. Insulation:  1 inch rigid glass fiber.
5. Gasket:  Neoprene, continuous around cover perimeter.

E. Hardware:  Steel, zinc coated and chromate sealed, unless otherwise indicated or required by manufacturer.
1. Lifting Mechanisms:  Compression or torsion spring operator with shock absorbers that automatically 

opens upon release of latch; capable of lifting covers despite 10 psf load.
2. Hinges: Heavy duty pintle type.
3. Hold open arm with vinyl-coated handle for manual release.
4. Latch:  Upon closing, engage latch automatically and reset manual release.
5. Manual Release:  Pull handle on interior.
6. Locking:  Padlock hasp on interior.

2.02 SNOW GUARDS

A. Snow Guards:
1. M.J. Mullane Company, Inc:  www.bronzeguard.com.
2. Vermont Slate and Copper Services, Inc:  www.alpinesnowguards.com.

PART 3  EXECUTION

3.01 EXAMINATION

A. Do not begin installation until substrates have been properly prepared.

B. If substrate preparation is the responsibility of another installer, notify HFS Architects of unsatisfactory 
preparation before proceeding.

3.02 PREPARATION

A. Clean surfaces thoroughly prior to installation.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best result for the 
substrate under the project conditions.

3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions, in manner that maintains roofing weather integrity.

3.04 PROTECTION

A. Clean installed work to like-new condition.

B. Protect installed products until completion of project.

C. Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION
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SECTION 07815

SPRAYED-ON FIREPROOFING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fireproofing of interior structural steel where shown.  Note: Not all structural steel is fireproofed.  Only those 
bays that contain shaft enclosures. See Code Review sheets for locations.

1.02 RELATED REQUIREMENTS

A. Section 05120 - Structural Steel.

B. Section 05310 - Steel Deck.

C. Section 07840 - Firestopping.

D. Section 09260 - Gypsum Board Assemblies:  Gypsum board fireproofing.

1.03 REFERENCE STANDARDS

A. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 2008.

B. ASTM E 605 - Standard Test Methods for Thickness and Density of Sprayed Fire-Resistive Material (SFRM) 
Applied to Structural Members; 1993 (Reapproved 2006).

C. ASTM E 736 - Standard Test Method For Cohesion/Adhesion of Sprayed Fire-Resistive Materials Applied to 
Structural Members; 2000 (Reapproved 2006).

D. ASTM E 760 - Standard Test Method for Effect of Impact on Bonding of Sprayed Fire-Resistive Material 
Applied to Structural Members; 1992 (Reapproved 2005).

E. ASTM E 761 - Standard Test Method for Compressive Strength of Sprayed Fire-Resistive Material Applied to 
Structural Members; 1992 (Reapproved 2005).

F. UL (FRD) - Fire Resistance Directory; Underwriters Laboratories Inc.; current edition.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordinate with placement of ceiling hanger tabs, mechanical component hangers, and electrical 
components.

B. Preinstallation Meeting:  Convene one week before starting work of this section.

1.05 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittals procedures.

B. Product Data:  Provide data indicating product characteristics.

C. Test Reports:  Reports from reputable independent testing agencies for proposed products, indicating 
compliance with specified criteria, conducted under conditions similar to those on project, for:
1. Bond Strength.
2. Bond Impact.
3. Compressive Strength.
4. Fire tests using substrate materials similar those on project.

D. Manufacturer's Installation Instructions:  Indicate special procedures.
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E. Manufacturer's Certificate:  Certify that sprayed-on fireproofing products meet or exceed requirements of 
contract documents.

F. Manufacturer's Field Reports:  Indicate environmental conditions under which fireproofing materials were 
installed.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this section, with 
not less than three years of documented experience.

B. Applicator Qualifications:  Company specializing in performing the work of this section, with minimum three 
years of experience.

1.07 FIELD CONDITIONS

A. Do not apply spray fireproofing when temperature of substrate material and surrounding air is below 40 
degrees F.

B. Provide ventilation in areas to receive fireproofing during application and 24 hours afterward, to dry applied 
material.

C. Provide temporary enclosure to prevent spray from contaminating air.

1.08 WARRANTY

A. See Section 01780 - Closeout Submittals, for additional warranty requirements.

B. Correct defective Work within a five year period after Date of Substantial Completion.
1. Include coverage for fireproofing to remain free from cracking, checking, dusting, flaking, spalling, 

separation, and blistering.
2. Reinstall or repair failures that occur within warranty period.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Sprayed-On Fireproofing:
1. Carboline Company; Product Type 5 GP:  www.carboline.com.
2. Grace Construction Products; Product MK-6/HY:  www.na.graceconstruction.com.
3. Southwest Fireproofing Products Company; Product 5GP:  www.sfrm.com.
4. Substitutions:  See Section 01600 - Product Requirements.

2.02 FIREPROOFING ASSEMBLIES

A. Where shown provide fire-rated assembly ratings to UL Design Nos. as follows:
1. Interior columns:  1 hours;  UL No. X772 (Grace) or Y725 (Carboline and Southwest). 
2. Interior floors:  1 hours;  UL No. D710.

2.03 MATERIALS

A. Low Density Sprayed Fire-Resistive Material:  Factory mixed, cementitious material blended for uniform 
texture with vermiculite or lightweight synthetic aggregate, and conforming to the following requirements:
1. Bond Strength:  ASTM E 736, 200 psf when set and dry.
2. Bond Impact:  ASTM E 760, no cracking, flaking or delamination.
3. Dry Density:  ASTM E 605, minimum average density of 15 lb/cu ft, with minimum individual density of 

any test sample of 13 lb/cu ft.
4. Compressive Strength:  ASTM E 761, minimum 8 psi.
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5. Surface Burning Characteristics:  Maximum flame spread of 0 and maximum smoke developed of 0, 
when tested in accordance with ASTM E 84.

2.04 ACCESSORIES

A. Primer Adhesive:  Of type recommended by fireproofing manufacturer.

B. Water:  Clean, potable.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces are ready to receive fireproofing.

B. Verify that clips, hangers, supports, sleeves, and other items required to penetrate fireproofing are in place.

C. Verify that ducts, piping, equipment, or other items  that would interfere with application of fireproofing have 
not been installed.

D. Verify that voids and cracks in substrate have been filled.  Verify that projections have been removed where 
fireproofing will be exposed to view as a finish material.

3.02 PREPARATION

A. Perform tests as recommended by fireproofing manufacturer in situations where adhesion of fireproofing to 
substrate is in question.

B. Remove incompatible materials that could affect bond by scraping, brushing, scrubbing, or sandblasting.

C. Prepare substrates to receive fireproofing in strict accordance with instructions of fireproofing manufacturer.

D. Protect surfaces not scheduled for fireproofing and equipment from damage by overspray, fall-out, and 
dusting.

E. Close off and seal duct work in areas where fireproofing is being applied.

3.03 APPLICATION

A. Apply primer adhesive in accordance with manufacturer's instructions.

B. Apply fireproofing in sufficient thickness to achieve required ratings, with as many passes as necessary to 
cover with monolithic blanket of uniform density and texture.

3.04 FIELD QUALITY CONTROL

A. Inspect the installed fireproofing after application and curing for integrity, prior to its concealment.  Ensure 
that actual thicknesses, densities, and bond strengths meet requirements for specified ratings.

B. Re-inspect the installed fireproofing for integrity of fire protection, after installation of subsequent Work.

3.05 CLEANING

A. Remove excess material, overspray, droppings, and debris.

B. Remove fireproofing from materials and surfaces not required to be fireproofed.

END OF SECTION
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SECTION 07840

FIRESTOPPING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Firestopping systems.

B. Firestopping of all joints and penetrations in fire-resistance rated and smoke-resistant assemblies, whether 
indicated on drawings or not, and other openings indicated.

1.02 RELATED REQUIREMENTS

A. Section 01700 - Execution Requirements:  Cutting and patching.

B. Section 09260 - Gypsum Board Assemblies:  Gypsum wallboard fireproofing.

1.03 REFERENCE STANDARDS

A. ITS (DIR) - Directory of Listed Products; Intertek Testing Services NA, Inc.; current edition.

B. FM P7825 - Approval Guide; Factory Mutual Research Corporation; current edition.

C. UL (FRD) - Fire Resistance Directory; Underwriters Laboratories Inc.; current edition.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on product characteristics, performance ratings, and limitations.

1.05 QUALITY ASSURANCE

A. Fire Testing:  Provide firestopping assemblies of designs that provide the scheduled fire ratings when tested 
in accordance with methods indicated.
1. Listing in the current-year classification or certification books of UL, FM, or ITS (Warnock Hersey) will be 

considered as constituting an acceptable test report.
2. Valid evaluation report published by ICC Evaluation Service, Inc. (ICC-ES) at www.icc-es.org will be 

considered as constituting an acceptable test report.
3. Submission of actual test reports is required for assemblies for which none of the above substantiation 

exists.

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this section 
with minimum three years documented experience.

C. Installer Qualifications:  Company specializing in performing the work of this section and:
1. Able to show at least 5 satisfactorily completed projects of comparable size and type.

1.06 FIELD CONDITIONS

A. Comply with firestopping manufacturer's recommendations for temperature and conditions during and after 
installation.  Maintain minimum temperature before, during, and for 3 days after installation of materials.

PART 2  PRODUCTS

2.01 FIRESTOPPING SYSTEMS

A. Firestopping:  Any material meeting requirements.
1. Fire Ratings:  See Drawings for required systems and ratings.
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B. Firestopping at Uninsulated Metallic Pipe and Conduit Penetrations, of diameter 4 inches or less:  Caulk or 
putty.

C. Firestopping at Uninsulated Metallic Pipe and Conduit Penetrations, of diameter 4 inches or less:  Any 
material meeting requirements.
1. Stairway Walls:., F Rating 2 hour.
2. Corridor Walls:, T Rating 1 hour.

D. Firestopping at Cable Tray Penetrations:  Any material meeting requirements.
1. Corridor Walls:, F Rating 1 hour.

E. Firestopping at Control Joints (without Penetrations):  Any material meeting requirements.
1. Between top of fire rated walls and bottom of slab above:, F Rating 1 hour.
2. Stairway Walls:., F Rating 2 hour.
3. Corridor Walls:, F Rating 1 hour.

2.02 MATERIALS

A. Elastomeric Silicone Firestopping:  Single component silicone elastomeric compound and compatible 
silicone sealant; conforming to the following:

B. Foam Firestoppping:  Single component silicone foam compound; conforming to the following:
1. Manufacturers:

a. 3M Fire Protection Products:  www.3m.com/firestop.
b. Hilti, Inc:  www.us.hilti.com.
c. Specified Technologies, Inc:  www.stifirestop.com.
d. Substitutions:  See Section 01600 - Product Requirements.

C. Intumescent Putty:  Compound that expands on exposure to surface heat gain; conforming to the following:
1. Manufacturers:

a. Grace Construction Products:  www.na.graceconstruction.com.
b. 3M Fire Protection Products:  www.3m.com/firestop.
c. Hilti, Inc:  www.us.hilti.com.
d. Specified Technologies, Inc:  www.stifirestop.com.
e. Substitutions:  See Section 01600 - Product Requirements.

D. Reusable Firestopping:  Removable intumescent compressible shapes, pillows, or blocks specifically tested 
in removable configuration; conforming to the following:
1. Manufacturers:

a. Grace Construction Products:  www.na.graceconstruction.com.
b. Hilti, Inc:  www.us.hilti.com.
c. Nelson FireStop Products:  www.nelsonfirestop.com.
d. Specified Technologies, Inc:  www.stifirestop.com.
e. Substitutions:  See Section 01600 - Product Requirements.

E. Primers, Sleeves, Forms, Insulation, Packing, Stuffing, and Accessories:  Type required for tested assembly 
design.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify openings are ready to receive the work of this section.
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3.02 PREPARATION

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter that could adversely affect 
bond of firestopping material.

B. Remove incompatible materials that could adversely affect bond.

C. Install backing materials to arrest liquid material leakage.

3.03 INSTALLATION

A. Install materials in manner described in fire test report and in accordance with manufacturer's instructions, 
completely closing openings.

END OF SECTION
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SECTION 07900

JOINT SEALERS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Sealants and joint backing.

1.02 RELATED REQUIREMENTS

A. Section 01616 - Volatile Organic Compound (VOC) Content Restrictions.

B. Section 07260 - Weather Barriers:  Sealants required in conjunction with air barriers and vapor retarders:

C. Section 07840 - Firestopping:  Firestopping sealants.

D. Section 08800 - Glazing:  Glazing sealants and accessories.

E. Section 09260 - Gypsum Board Assemblies:  Acoustic sealant.

F. Section 09300 - Tile:  Sealant used as tile grout.

1.03 REFERENCE STANDARDS

A. ASTM C 834 - Standard Specification for Latex Sealants; 2005.

B. ASTM C 920 - Standard Specification for Elastomeric Joint Sealants; 2005.

C. ASTM C 1193 - Standard Guide for Use of Joint Sealants; 2005a.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data indicating sealant chemical characteristics.

C. Samples:  Submit two samples illustrating sealant colors for selection.

1.05 QUALITY ASSURANCE

A. Maintain one copy of each referenced document covering installation requirements on site.

B. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in this section 
with minimum three years documented experience.

C. Applicator Qualifications:  Company specializing in performing the work of this section with minimum five 
years experience.

1.06 FIELD CONDITIONS

A. Maintain temperature and humidity recommended by the sealant manufacturer during and after installation.

1.07 WARRANTY

A. See Section 01780 - Closeout Submittals, for additional warranty requirements.

B. Correct defective work within a five year period after Date of Substantial Completion.

C. Warranty:  Include coverage for installed sealants and accessories which fail to achieve airtight seal, exhibit 
loss of adhesion or cohesion, or do not cure.

PART 2  PRODUCTS
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2.01 MANUFACTURERS

A. Silicone Sealants:  
1. Bostik Inc:  www.bostik-us.com.
2. Momentive Performance Materials, Inc (formerly GE Silicones):  www.momentive.com.
3. Pecora Corporation:  www.pecora.com.
4. Substitutions:  See Section 01600 - Product Requirements.

B. Polyurethane Sealants:
1. Bostik Inc:  www.bostik-us.com.
2. Pecora Corporation:  www.pecora.com.
3. BASF Construction Chemicals-Building Systems:  www.chemrex.com.
4. Substitutions:  See Section 01600 - Product Requirements.

C. Acrylic Emulsion Latex Sealants:
1. Bostik Inc:  www.bostik-us.com.
2. Pecora Corporation:  www.pecora.com.
3. BASF Construction Chemicals-Building Systems:  www.chemrex.com.
4. Substitutions:  See Section 01600 - Product Requirements.

2.02 SEALANTS

A. Sealants and Primers - General:  Provide products having volatile organic compound (VOC) content as 
specified in Section 01616.

B. General Purpose Exterior Sealant:  Polyurethane; ASTM C 920, Grade NS, Class 25, Uses M, G, and A; 
single component.
1. Color:  Standard colors matching finished surfaces.
2. Applications:  Use for:

a. Control, expansion, and soft joints in masonry.
b. Joints between concrete and other materials.
c. Joints between metal frames and other materials.
d. Other exterior joints for which no other sealant is indicated.

C. General Purpose Interior Sealant:  Acrylic emulsion latex; ASTM C 834, Type OP, Grade NF single 
component, paintable.
1. Color:  Standard colors matching finished surfaces.
2. Applications:  Use for:

a. Interior wall and ceiling control joints.
b. Joints between door and window frames and wall surfaces.
c. Other interior joints for which no other type of sealant is indicated.

D. Bathtub/Tile Sealant:  White silicone; ASTM C 920, Uses I, M and A; single component, mildew resistant.
1. Applications:  Use for:

a. Joints between plumbing fixtures and floor and wall surfaces.
b. Joints between kitchen and bath countertops and wall surfaces.

E. Concrete Paving Joint Sealant:  Polyurethane, self-leveling; ASTM C 920, Class 25, Uses T, I, M and A; 
single component.
1. Color:  Gray.
2. Applications:  Use for:

a. Joints in sidewalks and vehicular paving.

2.03 ACCESSORIES

A. Primer:  Non-staining type, recommended by sealant manufacturer to suit application.
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B. Joint Cleaner:  Non-corrosive and non-staining type, recommended by sealant manufacturer; compatible with 
joint forming materials.

C. Joint Backing:  Round foam rod compatible with sealant; ASTM D 1667, closed cell PVC; oversized 30 to 50 
percent larger than joint width.

D. Bond Breaker:  Pressure sensitive tape recommended by sealant manufacturer to suit application.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that substrate surfaces are ready to receive work.

B. Verify that joint backing and release tapes are compatible with sealant.

3.02 PREPARATION

A. Remove loose materials and foreign matter that could impair adhesion of sealant.

B. Clean and prime joints in accordance with manufacturer's instructions.

C. Perform preparation in accordance with manufacturer's instructions and ASTM C 1193.

D. Protect elements surrounding the work of this section from damage or disfigurement.

3.03 INSTALLATION

A. Perform work in accordance with sealant manufacturer's requirements for preparation of surfaces and 
material installation instructions.

B. Perform installation in accordance with ASTM C 1193.

C. Install bond breaker where joint backing is not used.

D. Install sealant free of air pockets, foreign embedded matter, ridges, and sags.

E. Apply sealant within recommended application temperature ranges.  Consult manufacturer when sealant 
cannot be applied within these temperature ranges.

F. Tool joints concave.

3.04 CLEANING

A. Clean adjacent soiled surfaces.

3.05 PROTECTION

A. Protect sealants until cured.

3.06 SCHEDULE

A. Exterior Joints for Which No Other Sealant Type is Indicated:  Type General purpose polyurethane exterior 
sealant; colors as selected.

B. Control and Expansion Joints in Paving:  Type polyurethane self leveling.

C. Joints Between Concrete Panels and Between Panels and Adjacent Work:  Type General purpose 
polyurethane exterior sealant.
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D. Control, Expansion, and Soft Joints in Masonry, and Between Masonry and Adjacent Work:  Type General 
purpose polyurethane exterior sealant.

E. Interior Joints for Which No Other Sealant is Indicated:  Type acrylic emulsion latex; colors as selected.

F. Joints Between Plumbing Fixtures and Walls and Floors, and Between Countertops and Walls:  Type.

END OF SECTION
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SECTION 08110

STEEL DOORS AND FRAMES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Non-fire-rated steel doors and frames.

B. Steel frames for wood doors.

C. Fire-rated steel doors and frames.

D. Thermally insulated steel doors.

E. Steel glazing frames.

1.02 RELATED REQUIREMENTS

A. Section 08710 - Door Hardware.

B. Section 08800 - Glazing:  Glass for doors and borrowed lites.

C. Section 09900 - Paints and Coatings:  Field painting.

1.03 REFERENCE STANDARDS

A. ANSI/ICC A117.1 - American National Standard for Accessible and Usable Buildings and Facilities; 
International Code Council; 2003. 

B. ANSI A250.8 - SDI-100 Recommended Specifications for Standard Steel Doors and Frames; 2003.

C. ANSI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel Surfaces for Steel Doors 
and Frames; 1998 (R2004).

D. ASTM A 653/A 653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron 
Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2007.

E. ASTM E 413 - Classification for Rating Sound Insulation; 2004.

F. ASTM E 1408 - Standard Test Method for Laboratory Measurement of the Sound Transmission Loss of Door 
Panels and Door Systems; 1991 (Reapproved 2000).

G. BHMA A156.115 - Hardware Preparation in Steel Doors and Steel Frames; 2006.

H. NAAMM HMMA 840 - Guide Specifications for Installation and Storage of Hollow Metal Doors and Frames; 
The National Association of Architectural Metal Manufacturers; 2007.

I. NFPA 80 - Standard for Fire Doors and Fire Windows; National Fire Protection Association; 2007.

J. UL (BMD) - Building Materials Directory; Underwriters Laboratories Inc.; current edition.

K. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies; 1998.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements for submittal procedures.

B. Product Data:  Materials and details of design and construction, hardware locations, reinforcement type and 
locations, anchorage and fastening methods, and finishes; and one copy of referenced grade standard.
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C. Shop Drawings:  Details of each opening, showing elevations, glazing, frame profiles, and identifying location 
of different finishes, if any.

D. Installation Instructions:  Manufacturer's published instructions, including any special installation instructions 
relating to this project.

E. Manufacturer's Certificate:  Certification that products meet or exceed specified requirements.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this section 
with minimum three years documented experience.

B. Maintain at the project site a copy of all reference standards dealing with installation.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Store in accordance with NAAMM HMMA 840.

B. Protect with resilient packaging; avoid humidity build-up under coverings; prevent corrosion.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Steel Doors and Frames:
1. Assa Abloy Ceco, Curries, or Fleming:  www.assaabloydss.com.
2. Windsor Republic Doors:  www.republicdoor.com.
3. Steelcraft:  www.steelcraft.com.
4. Substitutions:  See Section 01600 - Product Requirements.

2.02 DOORS AND FRAMES

A. Requirements for All Doors and Frames:
1. Accessibility:  Comply with ANSI/ICC A117.1.
2. Door Edge Profile:  Beveled on both edges.
3. Door Texture:  Smooth faces.
4. Glazed Lights:  Non-removable stops on non-secure side; sizes and configurations as indicated on 

drawings.
5. Hardware Preparation:  In accordance with BHMA A156.115, with reinforcement welded in place, in 

addition to other requirements specified in door grade standard.
6. Galvanizing for Units in Wet Areas:  All components hot-dipped zinc-iron alloy-coated (galvannealed), 

manufacturer's standard coating thickness.
7. Finish:  Factory primed, for field finishing.

B. Combined Requirements:  If a particular door and frame unit is indicated to comply with more than one type 
of requirement, comply with all the specified requirements for each type; for instance, an exterior door that is 
also indicated as being sound-rated must comply with the requirements specified for exterior doors and for 
sound-rated doors; where two requirements conflict, comply with the most stringent.

2.03 STEEL DOORS

A. Exterior Doors:
1. Grade:  ANSI A250.8 Level 3, physical performance Level A, Model 2, seamless.
2. Core: Polystyrene foam.
3. Top Closures for Outswinging Doors:  Flush with top of faces and edges. Seal watertight.
4. Galvanizing:  All components hot-dipped zinc-iron alloy-coated (galvannealed) in accordance with ASTM 
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A 653/A 653M, with manufacturer's standard coating thickness.
5. Texture: Smooth faces.
6. Weatherstripping:  Separate, see Section 08710.
7. Finish:  Factory primed, for field finishing.

B. Interior Doors, Non-Fire-Rated:
1. Grade:  ANSI A250.8 Level 1, physical performance Level C, Model 1, full flush.
2. Thickness:  1-3/4 inches.
3. Finish:  Factory primed, for field finishing.

C. Interior Doors, Fire-Rated:
1. Grade:  ANSI A250.8 Level 1, physical performance Level C, Model 1, full flush.
2. Fire Rating:  As indicated on Door and Frame Schedule, tested in accordance with UL 10C ("positive 

pressure").
a. Provide units listed and labeled by UL.
b. Attach fire rating label to each fire rated unit.

3. Finish:  Factory primed, for field finishing.

2.04 STEEL FRAMES

A. General:
1. Comply with the requirements of grade specified for corresponding door.

a. ANSI A250.8 Level 1 Doors:  16 gage frames.
b. ANSI A250.8 Level 3 Doors:  14 gage frames.
c. Frames for Wood Doors:  Comply with frame requirements specified in ANSI A250.8 for Level 1, 16 

gage
2. Finish:  Factory primed, for field finishing.
3. Provide mortar guard boxes for hardware cut-outs in frames to be installed in masonry or to be grouted.
4. Frames in Masonry Walls:  Size to suit masonry coursing with head member 4 inches high to fill 

opening without cutting masonry units.
5. Frames Wider than 48 Inches:  Reinforce with steel channel fitted tightly into frame head, flush with top.
6. Frames Installed Back-to-Back:  Reinforce with steel channels anchored to floor and overhead structure.

B. Exterior Door Frames:  Face welded, seamless with joints filled.
1. Galvanizing:  All components hot-dipped zinc-iron alloy-coated (galvannealed) in accordance with ASTM 

A 653/A 653M, with manufacturer's standard coating thickness.
2. Finish:  Factory primed, for field finishing.
3. Weatherstripping:  Separate, see Section 08710.

C. Interior Door Frames, Non-Fire-Rated:  Face welded type.
1. Finish:  Factory primed, for field finishing.

D. Interior Door Frames, Fire-Rated:  Face welded type.
1. Fire Rating:  Same as door, labeled.
2. Finish:  Factory primed, for field finishing.

E. Frames for Interior Glazing or Borrowed Lights:  Construction and face dimensions to match door frames, 
and as indicated on drawings.

2.05 ACCESSORY MATERIALS

A. Glazing:  As specified in Section 08800.

B. Removable Stops:  Formed sheet steel, shape as indicated on drawings, mitered or butted corners; prepared 
for countersink style tamper proof screws.
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C. Silencers:  Resilient rubber, fitted into drilled hole; 3 on strike side of single door, 3 on center mullion of pairs, 
and 2 on head of pairs without center mullions.

D. Temporary Frame Spreaders:  Provide for all factory- or shop-assembled frames.

2.06 FINISH MATERIALS

A. Primer:  Rust-inhibiting, complying with ANSI A250.10, door manufacturer's standard.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that opening sizes and tolerances are acceptable.

3.02 INSTALLATION

A. Install in accordance with the requirements of the specified door grade standard and NAAMM HMMA 840.

B. In addition, install fire rated units in accordance with NFPA 80.

C. Coordinate frame anchor placement with wall construction.

D. Coordinate installation of hardware.

E. Coordinate installation of glazing.

3.03 TOLERANCES

A. Maximum Diagonal Distortion:  1/16 in measured with straight edge, corner to corner.

3.04 ADJUSTING

A. Adjust for smooth and balanced door movement.

END OF SECTION
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SECTION 08211

FLUSH WOOD DOORS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Flush wood doors; flush and flush glazed configuration; fire rated, non-rated, and acoustical.

1.02 RELATED REQUIREMENTS

A. Section 08110 - Steel Doors and Frames.

B. Section 08710 - Door Hardware.

C. Section 08800 - Glazing.

1.03 REFERENCE STANDARDS

A. AWI/AWMAC (QSI) - Architectural Woodwork Quality Standards Illustrated; Architectural Woodwork Institute 
and Architectural Woodwork Manufacturers Association of Canada; 2005, 8th Ed., Version 2.0.

B. ICC (IBC) - International Building Code; 2006.

C. ITS (DIR) - Directory of Listed Products; Intertek Testing Services NA, Inc.; current edition.

D. NFPA 80 - Standard for Fire Doors and Fire Windows; National Fire Protection Association; 2007.

E. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies; National Fire Protection Association; 2008.

F. UL (BMD) - Building Materials Directory; Underwriters Laboratories Inc.; current edition.

G. UL 10B - Standard for Fire Tests of Door Assemblies; 2008.

H. WDMA I.S.1-A - Architectural Wood Flush Doors; Window and Door Manufacturers Association; 2004.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements for submittal procedures.

B. Product Data:  Indicate door core materials and construction; veneer species, type and characteristics.

C. Specimen warranty.

D. Shop Drawings:  Illustrate door opening criteria, elevations, sizes, types, swings, undercuts required, special 
beveling, special blocking for hardware, factory machining criteria, factory finishing criteria, identify cutouts 
for glazing.

E. Samples:  Submit two samples of door veneer,  illustrating wood grain, stain color, and sheen.

F. Manufacturer's Installation Instructions:  Indicate special installation instructions.

G. Warranty, executed in DFCM's name.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this section 
with minimum three years of documented experience.

B. Installed Fire Rated Door and Transom Panel Assembly:  Conform to NFPA 80 for fire rated class as 
indicated.
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1.06 DELIVERY, STORAGE, AND HANDLING

A. Package, deliver and store doors in accordance with specified quality standard.

B. Accept doors on site in manufacturer's packaging.  Inspect for damage.

C. Protect doors with resilient packaging sealed with heat shrunk plastic.  Do not store in damp or wet areas; or 
in areas where sunlight might bleach veneer.  Seal top and bottom edges with tinted sealer if stored more 
than one week.  Break seal on site to permit ventilation.

1.07 PROJECT CONDITIONS

A. Coordinate the work with door opening construction, door frame and door hardware installation.

1.08 WARRANTY

A. See Section 01780 - Closeout Submittals for additional warranty requirements.

B. Interior Doors:  Provide manufacturer's warranty for the life of the installation.

C. Include coverage for delamination of veneer, warping beyond specified installation tolerances, defective 
materials, and telegraphing core construction.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Wood Veneer Faced Doors:
1. Eggers Industries:  www.eggersindustries.com.
2. Haley Brothers:  www.haleybros.com.
3. Marshfield DoorSystems, Inc:  www.marshfielddoors.com.
4. Substitutions:  See Section 01600 - Product Requirements.

2.02 DOORS

A. All Doors:  See drawings for locations and additional requirements.
1. Quality Level: Premium Grade, in accordance with AWI/AWMAC Architectural Woodwork Quality 

Standards Illustrated, Section 1300.
2. Wood Veneer Faced Doors:  5-ply or 7-ply unless otherwise indicated.

B. Interior Doors:  1-3/4 inches thick unless otherwise indicated; flush construction.
1. Provide solid core doors at all locations.
2. Fire Rated Doors:  Tested to ratings indicated on drawings in accordance with NFPA 252, UL 10B, or 

UBC Standard 7-2-94 ("neutral pressure"); UL or WH (ITS) labeled.
3. Wood veneer facing with factory transparent finish.

2.03 DOOR AND PANEL CORES

A. Non-Rated Solid Core and 20 Minute Rated Doors:  Type particleboard core (PC), plies and faces as 
indicated above.

B. Fire Rated Doors:  Mineral core, Type FD, plies and faces as indicated above; with core blocking as required 
to provide adequate anchorage of hardware without through-bolting.

C. Sound Retardant Doors:  Equivalent to Type PC construction with core as required to achieve rating 
specified; plies and faces as indicated above.
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2.04 DOOR FACINGS

A. Wood Veneer Facing for Transparent Finish:  Red oak, veneer grade as specified by quality standard, rift 
cut, book veneer match, running assembly match; unless otherwise indicated.
1. Vertical Edges:  Same species as face veneer.
2. Pairs:  Pair match each pair; set match pairs within 10 feet of each other when doors are closed.

2.05 ACCESSORIES

A. Glazing Stops:  Wood, of same species as door facing, butted corners; prepared for countersink style tamper 
proof screws.

2.06 DOOR CONSTRUCTION

A. Fabricate doors in accordance with door quality standard specified.

B. Cores Constructed with Stiles and Rails:  
1. Provide solid blocks at lock edge for hardware reinforcement.

C. Fit door edge trim to edge of stiles after applying veneer facing.

D. Factory machine doors for hardware other than surface-mounted hardware, in accordance with hardware 
requirements and dimensions.

E. Factory fit doors for frame opening dimensions identified on shop drawings, with edge clearances in 
accordance with specified quality standard.
1. Exception:  Doors to be field finished.

F. Provide edge clearances in accordance with AWI Quality Standards Illustrated Section 1700.

2.07 FACTORY FINISHING - WOOD VENEER DOORS

A. Factory finish doors in accordance with specified quality standard:
1. Transparent Finish:  Transparent catalyzed polyurethane, Premium quality, satin sheen.

B. Factory finish doors in accordance with approved sample.

C. Seal door top edge with color sealer to match door facing.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that opening sizes and tolerances are acceptable.

C. Do not install doors in frame openings that are not plumb or are out-of-tolerance for size or alignment.

3.02 INSTALLATION

A. Install doors in accordance with manufacturer's instructions and specified quality standard.
1. Install fire-rated doors in accordance with NFPA 80 requirements.

B. Factory-Finished Doors:  Do not field cut or trim; if fit or clearance is not correct, replace door.

C. Use machine tools to cut or drill for hardware.

D. Coordinate installation of doors with installation of frames and hardware.

E. Coordinate installation of glazing.
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3.03 TOLERANCES

A. Conform to specified quality standard for fit and clearance tolerances.

B. Conform to specified quality standard for maximum diagonal distortion.

C. Maximum Vertical Distortion (Bow):  1/8 inch measured with straight edge or taut string, top to bottom, over 
an imaginary 36 by 84 inches surface area.

D. Maximum Width Distortion (Cup):  1/8 inch measured with straight edge or taut string, edge to edge, over an 
imaginary 36 by 84 inches surface area.

3.04 ADJUSTING

A. Adjust doors for smooth and balanced door movement.

B. Adjust closers for full closure.

3.05 SCHEDULE - See Drawings

END OF SECTION
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SECTION 08305

SLIDING GLASS DOORS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Sliding doors and frames of extruded aluminum construction.

B. Glazing; factory glazed.

C. Operating hardware.

1.02 RELATED REQUIREMENTS

A. Section 08710 - Door Hardware:  Cylinder locks.

B. Section 08800 - Glazing:  Product and execution requirements for glass type and installation.

1.03 REFERENCE STANDARDS

A. AAMA/WDMA/CSA 101/I.S.2/A440 - Voluntary Specifications for Aluminum, Vinyl (PVC) and Wood 
Windows and Glass Doors; American Architectural Manufacturers Association; 2005.

B. ASTM B 221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, 
and Tubes; 2006.

C. ASTM B 221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, 
Profiles, and Tubes (Metric); 2007.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide component dimensions.

C. Shop Drawings:  Indicate opening dimensions, elevations of different types, and framed opening tolerances.

1.05 QUALITY ASSURANCE

A. Manufacturer and Installer Qualifications:  Company specializing in fabrication of commercial sliding doors 
with not fewer than three years of experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to project site and store in manufacturer's protective cartons until openings are ready for 
door installation.

1.07 FIELD CONDITIONS

A. Do not install sealants when ambient temperature is less than 40 degrees F.

B. Maintain this minimum temperature during and 24 hours after installation of sealants.

1.08 WARRANTY

A. See Section 01780 - Closeout Submittals, for additional warranty requirements.

B. Correct defective Work within a five year period after Date of Substantial Completion.

PART 2  PRODUCTS
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2.01 MANUFACTURERS

A. Kawneer; Product 1040.

B. Other Acceptable Aluminum Door Manufacturers:
1. EFCO
2. Tubelite
3. U.S. Aluminum
4. Substitutions:  See Section 01600 - Product Requirements.

2.02 COMPONENTS

A. Sliding Doors:  Extruded aluminum framed, factory fabricated; vision glass, threshold, anchorage and 
attachment devices.
1. Performance Requirements:  AAMA/WDMA/CSA 101/I.S.2/A440 R15.
2. Configuration:  All sliding panels.
3. Interior Finish:  Anodized to dark bronze color.

2.03 MATERIALS

A. Extruded Aluminum:  ASTM B 221 (ASTM B 221M), 6063 alloy, T5 temper, hollow tubular sections.

B. Single Pane Glass:  Clear tempered float glass, 1/4 inch thick.

C. Glass in Sliding Lights:  Single pane.

2.04 HARDWARE

A. Threshold:  Extruded aluminum,  mill finish.

B. Sliding Panel Bottom Rollers:  Stainless steel, adjustable from interior.

C. Limit Stops:  Resilient rubber.

D. Cylinder Locks:  Specified in Section 08710.

2.05 FABRICATION

A. Size and fabricate door assembly to allow for tolerances of rough framed openings, clearances, and shims 
around perimeter of assemblies.

B. Ensure joints and connections are flush, hairline width, and waterproof.

C. Accurately and rigidly fit joints and corners.

D. Match components to ensure continuity of line.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that openings are ready to receive work and opening dimensions and clearances are as indicated on 
shop drawings.

3.02 INSTALLATION

A. Install door unit assembly, glass and glazing, and hardware in accordance with manufacturer's instructions.

B. Attach frame and shims to perimeter opening to accommodate construction tolerances and other 
irregularities.

HFSArchitects
HFSA #0813.01
DFCM #07039260

Northern Utah County Building
Mountainland Applied Technology College

Utah College of Applied Technology

SLIDING GLASS DOORS 08305 2 



C. Use anchorage devices to securely fasten sliding door assembly to wall construction without distortion or 
imposed stresses.

D. Install glass in fixed and sliding units in accordance with manufacturer's recommendations.

3.03 TOLERANCES

A. Maintain dimensional tolerances and alignment with adjacent work.

B. Maximum Variation from Plumb:  1/16 inch.

C. Maximum Variation from Level:  1/16 inch.

D. Longitudinal or Diagonal Warp:  Plus or minus 1/8 inch from 10 foot straight edge.

3.04 ADJUSTING

A. Adjust hardware for smooth operation.

3.05 CLEANING

A. Remove protective material from factory finished surfaces.

B. Remove labels and visible markings.

C. Wash surfaces by method recommended and acceptable to sealant and window manufacturer; rinse and 
wipe surfaces clean.

D. Remove excess sealant by moderate use of mineral spirits or other solvent acceptable to sealant 
manufacturer.

3.06 PROTECTION

A. Protect installed products from damage during subsequent construction activities.

END OF SECTION
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SECTION 08310

ACCESS DOORS AND PANELS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Steel and Stainless Steel Access door and frame units, fire-rated and non-fire-rated, in wall, and ceiling 
locations.

1.02 RELATED REQUIREMENTS

A. Section 09900 - Paints and Coatings:  Field paint finish.

1.03 REFERENCE STANDARDS

A. ITS (DIR) - Directory of Listed Products; Intertek Testing Services NA, Inc.; current edition.

B. UL (FRD) - Fire Resistance Directory; Underwriters Laboratories Inc.; current edition.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide sizes, types, finishes, hardware, scheduled locations, and details of adjoining work.

C. Manufacturer's Installation Instructions:  Indicate installation requirements.

D. Project Record Documents:  Record actual locations of all access units.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Access Doors:
1. Acudor Products Inc:  www.acudor.com.
2. Karp Associates, Inc:  www.karpinc.com.
3. Milcor Inc:  www.milcorinc.com.
4. Substitutions:  See Section 01600 - Product Requirements.

2.02 ACCESS DOORS AND PANELS

A. All Units:  Factory fabricated, fully assembled units with corner joints welded, filled, and ground flush; square 
and without rack or warp; coordinate requirements with assemblies units are to be installed in.

B. Units in Fire Rated Assemblies:  Fire rating equivalent to the fire rated assembly in which they are to be 
installed.
1. Provide products listed and labeled by UL or ITS (Warnock Hersey) as suitable for the purpose specified 

and indicated.

2.03 WALL AND CEILING UNITS

A. Door and Frame Units:  Formed steel in painted gypsum board walls, stainless steel in tile walls.
1. Frames and flanges:  0.058 inch steel.
2. Door panels: 0.070 inch double sheet with integral non-combustible insulation filler.
3. Size:  As indicated.
4. Hardware:

a. Hinge:  175 degree stainless steel hinges for stainless steel doors, and steel hinges for steel doors 
with removable pin.
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b. Lock:  Cylinder lock with latch, two keys for each unit- key all doors alike.
5. Prime coat with alkyd primer.

B. Fire Rated Door and Frame Units in Walls:
1. In Gypsum Board on Steel Studs:  

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that rough openings are correctly sized and located.

3.02 INSTALLATION

A. Install units in accordance with manufacturer's instructions.

B. Install frames plumb and level in openings.  Secure rigidly in place.

C. Position units to provide convenient access to the concealed work requiring access.

END OF SECTION
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SECTION 08334

COILING COUNTER DOORS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Non-fire-rated coiling counter doors and operating hardware.

B. Electric motor operation; wiring from electric circuit disconnect to operator to control station.

1.02 RELATED REQUIREMENTS

A. Section 16155 - Equipment Wiring:  Power to disconnect.

B. Section 16131 - Conduit:  Conduit from electric circuit to operator and from operator to control station.

1.03 REFERENCE STANDARDS

A. ASTM B 221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, 
and Tubes; 2006.

B. ASTM B 221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, 
Profiles, and Tubes [Metric]; 2007.

C. NEMA MG 1 - Motors and Generators; National Electrical Manufacturers Association; 2006.

D. UL (EAUED) - Electrical Appliance and Utilization Equipment Directory; Underwriters Laboratories Inc.; 
current edition.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Submit manufacturer's standard literature showing materials and details of construction and 
finish. Include data on electrical operation.

C. Shop Drawings:  Indicate rough and actual opening dimensions, anchorage methods, hardware locations, 
and installation details.

D. Samples:  Submit two slats, 4 inches long illustrating shape, color and finish texture.

E. Manufacturer's Instructions:  Indicate installation sequence and installation, adjustment, and alignment 
procedures.

F. Operation and Maintenance Data:  Indicate modes of operation, lubrication requirements and frequency, and 
periodic adjustments required.

G. Project Record Documents:  Include as-built electrical diagrams for electrical operation and connection to fire 
alarm system.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Coiling Counter Doors:
1. Cookson, Inc:  www.cookson.com.
2. Substitutions:  See Section 01600 - Product Requirements.

2.02 COILING COUNTER DOORS
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A. Coiling Counter Doors, Non-Fire-Rated:  Aluminum slat curtain.
1. Mounting:  As indicated.
2. Nominal Slat Size:  1-1/4 inches wide.
3. Slat Profile:  Flat, perforated.
4. Finish:  Anodized.
5. Color:  As selected from manufacturer's standard colors.
6. Guides:  Formed track; same material and finish unless otherwise indicated.
7. Hood:  Manufacturer's standard; primed steel.
8. Operation: Electric motor. 

2.03 MATERIALS

A. Curtain Construction:  Interlocking, single thickness slats.
1. Slat Ends:  Alternate slats fitted with end locks to act as wearing surface in guides and to prevent 

lateral movement.
2. Curtain Bottom:  Fitted with tube to provide reinforcement and positive contact in closed position.
3. Aluminum Slats:  ASTM B 221 (ASTM B 221M), aluminum alloy Type 6063; minimum thickness 0.05 

inch.

B. Guide Construction:  Continuous, of profile to retain door in place, with mounting brackets of same metal. 
1. Aluminum Guides:  Extruded aluminum channel, with wool pile runners along inside.

C. Hood Enclosure:  Internally reinforced to maintain rigidity and shape.

D. Latching:  Inside mounted, sliding deadbolt.

E. Roller Shaft Counterbalance:  Steel pipe and torsion steel spring system, capable of producing torque 
sufficient to ensure smooth operation of curtain from any position and capable of holding position at 
mid-travel; with adjustable spring tension; requiring 25 lb nominal force to operate.

2.04 ELECTRIC OPERATION

A. Electrically Operated Doors:  Listed and classified by Underwriters Laboratories Inc. as suitable for the 
purpose specified and indicated.

B. Electric Operators:
1. Mounting:  Side mounted.
2. Motor Enclosure:  NEMA MG 1.
3. Motor Rating:  As recommended by manufacturer; continuous duty.
4. Motor Voltage:  24 volt, single phase, 60 Hz.
5. Opening Speed:  6 inches per second.
6. Manual override in case of power failure.

C. Control Station:  Standard three button (OPEN-STOP-CLOSE) momentary control for each operator.
1. 24 volt circuit.
2. Surface mounted.

D. Safety Edge:  Located at bottom of curtain, full width, electro-mechanical sensitized type, wired to stop 
operator upon striking object, hollow neoprene covered.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that opening sizes, tolerances and conditions are acceptable.

3.02 INSTALLATION
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A. Install units in accordance with manufacturer's instructions.

B. Use anchorage devices to securely fasten assembly to wall construction and building framing without 
distortion or stress.

C. Securely and rigidly brace components suspended from structure.  Secure guides to structural members only.

D. Fit and align assembly including hardware; level and plumb, to provide smooth operation.

E. Coordinate installation of electrical service with Section 16155.

F. Complete wiring from disconnect to unit components.

3.03 TOLERANCES

A. Maintain dimensional tolerances and alignment with adjacent work.

B. Maximum Variation From Plumb:  1/16 inch.

C. Maximum Variation From Level:  1/16 inch.

D. Longitudinal or Diagonal Warp:  Plus or minus 1/8 inch per 10 ft straight edge.

3.04 ADJUSTING

A. Adjust operating assemblies for smooth and noiseless operation.

3.05 CLEANING

A. Clean installed components.

B. Remove labels and visible markings.

END OF SECTION
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SECTION 08410

METAL-FRAMED STOREFRONTS AND WINDOWS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Aluminum-framed storefront, with vision glass.

B. Aluminum-framed windows, with vision glass.

C. Aluminum doors and frames.

D. Weatherstripping.

E. Door hardware.

F. Perimeter sealant.

1.02 RELATED REQUIREMENTS

A. Section 07900 - Joint Sealers:  Perimeter sealant and back-up materials.

B. Section 08460 - Automatic Entrance Doors.

C. Section 08800 - Glazing:  Glass and glazing accessories.

D. Section 08910 - Metal-Framed Curtain Wall.

1.03 REFERENCE STANDARDS

A. AAMA CW-10 - Care and Handling of Architectural Aluminum From Shop to Site; American Architectural 
Manufacturers Association; 2004.

B. AAMA 501.2 - Field Check of Metal Storefronts, Curtain Walls, and Sloped Glazing Systems for Water 
Leakage; American Architectural Manufacturers Association; 2003 (part of AAMA 501).

C. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum; American Architectural 
Manufacturers Association; 1998.

D. AAMA 1503 - Voluntary Test Method for Thermal Transmittance and Condensation Resistance of Windows, 
Doors and Glazed Wall Sections; American Architectural Manufacturers Association; 1998.

E. ASCE 7 - Minimum Design Loads for Buildings and Other Structures; American Society of Civil Engineers; 
2005.

F. ASTM B 209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 2007.

G. ASTM B 221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, 
and Tubes; 2006.

H. ASTM E 283 - Standard Test Method for Determining the Rate of Air Leakage Through Exterior Windows, 
Curtain Walls, and Doors Under Specified Pressure Differences Across the Specimen; 2004.

I. ASTM E 330 - Standard Test Method for Structural Performance of Exterior Windows, Doors, Skylights and 
Curtain Walls by Uniform Static Air Pressure Difference; 2002.

J. ASTM E 331 - Standard Test Method for Water Penetration of Exterior Windows, Skylights, Doors, and 
Curtain Walls by Uniform Static Air Pressure Difference; 2000.

1.04 PERFORMANCE REQUIREMENTS
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A. Design and size components to withstand the following load requirements without damage or permanent set, 
when tested in accordance with ASTM E 330, using loads 1.5 times the design wind loads and 10 second 
duration of maximum load.
1. Design Wind Loads:  Comply with requirements of International Building Code code.
2. Member Deflection:  Limit member deflection to flexure limit of glass in any direction, with full recovery 

of glazing materials.

B. Movement:  Accommodate movement between storefront and perimeter framing and deflection of lintel, 
without damage to components or deterioration of seals.

C. Air Infiltration:  Limit air infiltration through assembly to 0.06 cu ft/min/sq ft of wall area, measured at a 
reference differential pressure across assembly of 1.57 psf as measured in accordance with ASTM E 283.

D. Water Leakage:  None, when measured in accordance with ASTM E 331 with a test pressure difference of 
2.86 lbf/sq ft.

E. System Internal Drainage:  Drain to the exterior by means of a weep drainage network any water entering 
joints, condensation occurring in glazing channel, and migrating moisture occurring within system.

F. Expansion/Contraction:  Provide for expansion and contraction within system components caused by cycling 
temperature range of 170 degrees F over a 12 hour period without causing detrimental effect to system 
components, anchorages, and other building elements.

1.05 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide component dimensions, describe components within assembly, anchorage and 
fasteners, glass and infill, and internal drainage details.

C. Shop Drawings:  Indicate system dimensions, framed opening requirements and tolerances, affected related 
Work, expansion and contraction joint location and details, and field welding required.

D. Design Data:  Provide framing member structural and physical characteristics, engineering calculations, 
dimensional limitations.

E. Manufacturer's Certificate:  Certify that the products supplied meet or exceed the specified requirements.

1.06 QUALITY ASSURANCE

A. Designer Qualifications:  Design structural support framing components under direct supervision of a 
Professional Structural Engineer experienced in design of this Work and licensed at Utah.

B. Manufacturer and Installer Qualifications:  Company specializing in manufacturing aluminum glazing systems 
with minimum three years of documented experience.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Handle products of this section in accordance with AAMA CW-10.

B. Protect finished aluminum surfaces with wrapping.  Do not use adhesive papers or sprayed coatings that 
bond to aluminum when exposed to sunlight or weather.

1.08 FIELD CONDITIONS

A. Do not install sealants when ambient temperature is less than 40 degrees F.  Maintain this minimum 
temperature during and 48 hours after installation.

1.09 WARRANTY
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A. See Section 01780 - Closeout Submittals, for additional warranty requirements.

B. Correct defective Work within a five year period after Date of Substantial Completion.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Kawneer North America; Product 451T.

B. Other Acceptable Manufacturers:
1. United States Aluminum Corp:  www.usalum.com.
2. Vistawall Architectural Products:  www.vistawall.com.
3. Substitutions:  See Section 01600 - Product Requirements.

2.02 COMPONENTS

A. Aluminum-Framed Storefront:  Factory fabricated, factory finished aluminum framing members with infill, and 
related flashings, anchorage and attachment devices.
1. Finish:  Class I color anodized.
2. Color:  Dark bronze.

B. Aluminum Framing Members:  Tubular aluminum sections, thermally broken with interior section insulated 
from exterior, drainage holes and internal weep drainage system.  
1. Framing members for interior applications need not be thermally broken.
2. Glazing stops:  Flush.
3. Cross-Section:  As indicated on drawings.

C. Doors:  Glazed aluminum.
1. Thickness:  1-3/4 inches.
2. Top Rail:  5 inches wide.
3. Vertical Stiles:  3 1/2 inches wide.
4. Intermediate Rail: 6 inches wide.
5. Bottom Rail:  10 inches wide.
6. Glazing Stops:  Beveled.
7. Finish:  Same as storefront.

2.03 MATERIALS  

A. Extruded Aluminum:  ASTM B 221 (ASTM B 221M).

B. Sheet Aluminum:  ASTM B 209 (ASTM B209M).

C. Fasteners:  Stainless steel.

D. Perimeter Sealant:Specified in Section 07900.

E. Glass:  As specified in Section 08800.

F. Glazing Gaskets:  Type to suit application to achieve weather, moisture, and air infiltration requirements.

2.04 FINISHES

A. Class I Color Anodized Finish:  AAMA 611 AA-C22A44 Electrolytically deposited colored anodic coating not 
less than 0.7 mils thick.

2.05 HARDWARE

A. Door Hardware:  As specified in Section 08710.
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B. Weatherstripping:  Wool pile, continuous and replaceable; provide on all doors.

C. Sill Sweep Strips:  Resilient seal type, retracting, of neoprene; provide on all doors.

2.06 FABRICATION

A. Fabricate components with minimum clearances and shim spacing around perimeter of assembly, yet 
enabling installation and dynamic movement of perimeter seal.

B. Accurately fit and secure joints and corners.  Make joints flush, hairline, and weatherproof.

C. Prepare components to receive anchor devices.  Fabricate anchors.

D. Coat concealed metal surfaces that will be in contact with cementitious materials or dissimilar metals with 
bituminous paint.

E. Arrange fasteners and attachments to conceal from view.

F. Reinforce components internally for door hardware.

G. Reinforce framing members for imposed loads.

H. Finishing:  Apply factory finish to all surfaces that will be exposed in completed assemblies.
1. Touch-up surfaces cut during fabrication so that no natural aluminum is visible in completed 

assemblies, including joint edges.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify dimensions, tolerances, and method of attachment with other work.

B. Verify that wall openings and adjoining air and vapor seal materials are ready to receive work of this section.

3.02 INSTALLATION

A. Install wall system in accordance with manufacturer's instructions.

B. Attach to structure to permit sufficient adjustment to accommodate construction tolerances and other 
irregularities.

C. Provide alignment attachments and shims to permanently fasten system to building structure.

D. Align assembly plumb and level, free of warp or twist.  Maintain assembly dimensional tolerances, aligning 
with adjacent work.

E. Provide thermal isolation where components penetrate or disrupt building insulation.

F. Install sill flashings.  Turn up ends and edges; seal to adjacent work to form water tight dam.

G. Coordinate attachment and seal of perimeter air and vapor barrier materials.

H. Pack fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of thermal barrier.

I. Install glass in accordance with Section 08800, using glazing method required to achieve performance 
criteria.

J. Install perimeter sealant in accordance with Section 07900.

K. Touch-up minor damage to factory applied finish; replace components that cannot be satisfactorily repaired.

3.03 TOLERANCES
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A. Maximum Variation from Plumb:  0.06 inches every 3 ft non-cumulative or 1/16 inches per 10 ft, whichever is 
less.

B. Maximum Misalignment of Two Adjoining Members Abutting in Plane: 1/32 inch.

3.04 FIELD QUALITY CONTROL

A. See Section 01400 - Quality Requirements, for independent testing and inspection requirements.  Inspection 
will monitor quality of installation and glazing.

B. Test installed storefront for water leakage in accordance with AAMA 501.2.

3.05 ADJUSTING

A. Adjust operating hardware and sash for smooth operation.

3.06 CLEANING

A. Remove protective material from pre-finished aluminum surfaces.

B. Wash down surfaces with a solution of mild detergent in warm water, applied with soft, clean wiping cloths.  
Take care to remove dirt from corners.  Wipe surfaces clean.

C. Remove excess sealant by method acceptable to sealant manufacturer.

END OF SECTION
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SECTION 08710

DOOR HARDWARE

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Hardware for wood, hollow steel, and aluminum doors.

B. Hardware for fire-rated doors.

C. Lock cylinders for doors for which hardware is specified in other sections.

D. Weatherstripping, seals and door gaskets.

1.02 RELATED REQUIREMENTS

A. Section 08110 - Steel Doors and Frames.

B. Section 08211 - Flush Wood Doors.

C. Section 08305 - Sliding Glass Doors:  Hardware for same, except cylinders; installation of cylinders.

D. Section 08334 - Overhead Counter Doors:  Hardware for same, except cylinders; installation of cylinders

E. Section 08410 - Metal-Framed Storefronts:  Hardware for same except cylinders; installation of cylinders.

1.03 REFERENCE STANDARDS

A. ANSI/ICC A117.1 - American National Standard for Accessible and Usable Buildings and Facilities; 
International Code Council; 2003.

B. DHI (LOCS) - Recommended Locations for Architectural Hardware for Standard Steel Doors and Frames; 
Door and Hardware Institute; 2004.

C. DHI WDHS.3 - Recommended Locations for Architectural Hardware for Flush Wood Doors; Door and 
Hardware Institute; 1993; also in WDHS-1/WDHS-5 Series, 1996.

D. NFPA 80 - Standard for Fire Doors and Fire Windows; National Fire Protection Association; 2007.

E. NFPA 101 - Code for Safety to Life from Fire in Buildings and Structures; National Fire Protection 
Association; 2006.

F. UL (BMD) - Building Materials Directory; Underwriters Laboratories Inc.; current edition.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordinate the manufacture, fabrication, and installation of products onto which door hardware will be 
installed.

B. Furnish templates for door and frame preparation to manufacturers and fabricators of products requiring 
internal reinforcement for door hardware.

C. Convey DFCM's keying requirements to manufacturers.

D. Sequence installation to ensure utility connections are achieved in an orderly and expeditious manner.

1.05 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:
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1. Indicate locations and mounting heights of each type of hardware, schedules, catalog cuts, electrical 
characteristics and connection requirements.

C. Project Record Documents:  Record actual locations of concealed equipment, services, and conduit.

D. Maintenance Data:  Include data on operating hardware, lubrication requirements, and inspection procedures 
related to preventative maintenance.

E. Keys:  Deliver with identifying tags to DFCM by security shipment direct from hardware supplier.

F. Warranty:  Submit manufacturer's warranty and ensure that forms have been completed in DFCM's name 
and registered with manufacturer.

G. Maintenance Materials and Tools:  Furnish the following for DFCM's use in maintenance of project.
1. See Section 01600 - Product Requirements, for additional provisions.
2. Extra Lock Cylinders:  One for each master keyed group.
3. Tools:  One set of all special wrenches or tools applicable to each different or special hardware 

component, whether supplied by the hardware component manufacturer or not.
4. Provide maintenance tools and accessories supplied by hardware component manufacturer.

1.06 QUALITY ASSURANCE

1.07 DELIVERY, STORAGE, AND HANDLING

A. Package hardware items individually; label and identify each package with door opening code to match 
hardware schedule.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Hinges:
1. Hager
2. McKinney
3. Stanley Hardware:  www.stanleyworks.com.

B. Continuous Gear Hinges:
1. ABH, A240
2. Hager Roton, 780-224HD.
3. McKinney, MCK-25HD.
4. Pemko, FMHD.
5. Select, SL24HD.
6. Stanley, 662HD.

C. Lock and Latch Sets:
1. Assa Abloy Corbin Russwin, Sargent, or Yale:  www.assaabloydss.com.
2. Schlage:  www.schlage.com.

D. Push/Pulls:
1. Assa Abloy McKinney:  www.assaabloydss.com.
2. Hager Companies:  www.hagerco.com.
3. Hiawatha, Inc:  www.hiawathainc.com.
4. Triangle Brass Manufacturing Co., Inc:  www.trimcobbw.com.
5. Quality.

E. Cylindrical Locksets:  with removable six pin cores.
1. Assa Abloy Yale:  www.assaabloydss.com.
2. Best Access Systems:  www.bestlock.com.
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3. Schlage:  www.schlage.com.

F. Exit Devices:
1. Assa Abloy Corbin Russwin, Sargent, or Yale:  www.assaabloydss.com.
2. Von Duprin:  www.vonduprin.com.

G. Delayed Exit Devices:
1. Von Duprin: www.vonduprin.com

H. Closers:
1. Assa Abloy Corbin Russwin, Norton, Sargent, or Yale:  www.assaabloydss.com.
2. LCN:  www.lcnclosers.com.

I. Pneumatic assist closers:
1. LCN: www.lcnclosers.com

J. Wall and Floor Stops/Holders:
1. Assa Abloy McKinney:  www.assaabloydss.com.
2. Hiawatha, Inc:  www.hiawathainc.com.
3. Triangle Brass Manufacturing Co., Inc:  www.trimcobbw.com.
4. Quality.

K. Manual and Automatic Bolts:
1. Glynn-Johnson:  www.glynn-johnson.com.
2. Hager Companies:  www.hagerco.com.
3. Triangle Brass Manufacturing Co., Inc:  www.trimcobbw.com.

L. Gasketing and Thresholds:
1. Assa Abloy McKinney:  www.assaabloydss.com.
2. National Guard Products, Inc:  www.ngpinc.com.
3. Pemko Manufacturing Co:  www.pemko.com.
4. Zero International, Inc:  www.zerointernational.com.

M. Protection Plates:  Bevel 4 sides and countersunk screws
1. Assa Abloy McKinney:  www.assaabloydss.com.
2. Hager Companies:  www.hagerco.com.
3. Hiawatha, Inc:  www.hiawathainc.com.
4. Triangle Brass Manufacturing Co., Inc:  www.trimcobbw.com.
5. Quality.

N. Substitutions:  See Section 01600 - Product Requirements.

2.02 GENERAL REQUIREMENTS FOR DOOR HARDWARE PRODUCTS

A. Provide products that comply with the following:
1. Applicable provisions of Federal, State, and local codes.
2. ANSI/ICC A117.1, American National Standard for Accessible and Usable Buildings and Facilities.
3. Applicable provisions of NFPA 101, Life Safety Code.
4. Fire-Rated Doors:  NFPA 80.
5. All Hardware on Fire-Rated Doors:  Listed and classified by UL as suitable for the purpose specified 

and indicated.
6. Products Requiring Electrical Connection:  Listed and classified by UL as suitable for the purpose 

specified and indicated.

B. Finishes:  Identified in schedule at end of section.

2.03 KEYING
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A. Door Locks:  Great grand master keyed.
1. Include construction keying.

B. Supply keys in the following quantities:
1. 20 master keys.
2. 20 grand master keys.
3. 20 great grand master keys.
4. 20 construction keys.
5. 6 change keys for each lock.

2.04 KEY CABINET

A. Cabinet Construction:  Sheet steel construction, piano hinged door with cylinder type lock master keyed to 
building system.

B. Cabinet Size:  Size for project keys plus 10 percent growth.

C. Hooks for project keys plus 10 percent growth.

D. Horizontal metal strips for key hook labelling with clear plastic strip cover over labels.

E. Finish:  Baked enamel, color as selected.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that doors and frames are ready to receive work and dimensions are as indicated on shop drawings.

3.02 INSTALLATION

A. Install hardware in accordance with manufacturer's instructions and applicable codes.

B. Use templates provided by hardware item manufacturer.

C. Install hardware on fire-rated doors and frames in accordance with code and NFPA 80.

D. Mounting heights for hardware from finished floor to center line of hardware item:  As listed in Schedule, 
unless otherwise noted:
1. For steel doors and frames:  Comply with DHI "Recommended Locations for Architectural Hardware for 

Steel Doors and Frames."
2. For steel doors and frames: See Section 08110.
3. For wood doors:  Comply with DHI "Recommended Locations for Architectural Hardware for Wood Flush 

Doors."
4. Wood doors:  See Section 08211.

3.03 ADJUSTING

A. Adjust work under provisions of Section 01700.

B. Adjust hardware for smooth operation.

3.04 PROTECTION

A. Protect finished Work under provisions of Section 01700.

B. Do not permit adjacent work to damage hardware or finish.

3.05 SCHEDULE - Attached.

END OF SECTION
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SECTION 08800

GLAZING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Glass.

B. Glazing compounds and accessories.

1.02 RELATED REQUIREMENTS

A. Section 06410 - Custom Cabinets:  Cabinets with requirements for glass shelves and doors.

B. Section 08110 - Steel Doors and Frames:  Glazed doors and borrowed lites.

C. Section 08211 - Flush Wood Doors:  Glazed doors.

D. Section 08305 - Sliding Glass Doors.

E. Section 08410 - Metal-Framed Storefronts.

F. Section 08520 - Aluminum Windows:  Glazed windows.

G. Section 08830 - Mirrors.

H. Section 08910 - Metal-Framed Curtain Wall.

1.03 REFERENCE STANDARDS

A. 16 CFR 1201 - Safety Standard for Architectural Glazing Materials; current edition.

B. ASTM C 864 - Standard Specification for Dense Elastomeric Compression Seal Gaskets, Setting Blocks, 
and Spacers; 2005.

C. ASTM C 1036 - Standard Specification for Flat Glass; 2006.

D. ASTM C 1048 - Standard Specification for Heat-Treated Flat Glass--Kind HS, Kind FT Coated and Uncoated 
Glass; 2004.

E. ASTM E 1300 - Standard Practice for Determining Load Resistance of Glass in Buildings; 2007.

F. ASTM E 2190 - Standard Specification for Insulating Glass Unit Performance and Evaluation; 2002.

G. GANA (GM) - GANA Glazing Manual; Glass Association of North America; 2004.

H. GANA (SM) - FGMA Sealant Manual; Glass Association of North America; 1990.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data on Glass Types:  Provide structural, physical and environmental characteristics, size 
limitations, special handling or installation requirements.

C. Product Data on Glazing Compounds:  Provide chemical, functional, and environmental characteristics, 
limitations, special application requirements.  Identify available colors.
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1.05 QUALITY ASSURANCE

A. Perform Work in accordance with GANA Glazing Manual and FGMA Sealant Manual for glazing installation 
methods.

B. Installer Qualifications:  Company specializing in performing the work of this section with minimum five years 
experience.

1.06 FIELD CONDITIONS

A. Do not install glazing when ambient temperature is less than 50 degrees F.

B. Maintain minimum ambient temperature before, during and 24 hours after installation of glazing compounds.

1.07 WARRANTY

A. See Section 01780 - Closeout Submittals, for additional warranty requirements.

B. Sealed Insulating Glass Units:  Provide a ten (10) year warranty to include coverage for seal failure, 
interpane dusting or misting, including replacement of failed units.

C. Laminated Glass:  Provide a ten (10) year warranty to include coverage for delamination, including 
replacement of failed units.

PART 2  PRODUCTS

2.01 GLAZING TYPES

A. Sealed Insulating Glass Units:  Vision glazing, low-E.
1. Application(s):  All exterior glazing unless otherwise indicated.
2. Basis of Design:  Guardian Industries Corp.
3. Outboard Lite:  Annealed float glass, 1/4 inch thick, minimum.

a. Tint:  EverGreen by Pilkington .
4. Inboard Lite:  Annealed float glass, 1/4 inch thick.

a. Tint and Coating:  Clear with Guardian SuperNeutral 68 on #3 surface.
5. Total Thickness:  1 inch.

B. Sealed Insulating Glass Units:  Vision glazing, low-E, with variable ceramic frit- see drawings for percentage 
of frit.
1. Application(s):  where shown on elevations.
2. Basis of Design:  Guardian Industries Corp.
3. Outboard Lite:  Annealed float glass, 1/4 inch thick, minimum.

a. Tint:  EverGreen by Pilkington .
b. Opacifier:  Ceramic frit, on #3 surface.
c. Opacifier Color:  Hunter Green.

4. Inboard Lite:  Annealed float glass, 1/4 inch thick.
a. Tint and Coating:  Clear with Guardian SuperNeutral 68 on #3 surface.

5. Total Thickness:  1 inch.

C. Sealed Insulating Glass Units:  Spandrel glazing.
1. Application:  Exterior glazing where indicated.
2. Outboard Lite:  Fully tempered float glass, 1/4 inch thick, minimum.

a. Tint:  EvGreen by Pilkington.
3. Inboard Lite:  Fully tempered float glass, 1/4 inch thick.

a. Opacifier Color:  Hunter Green.
4. Total Thickness:  1 inch.
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5. Glazing Method:  Gasket glazing.

D. Sealed Insulating Glass Units:  Safety glazing:
1. Applications:  Provide this type of glazing in the following locations:

a. Glazed lites in exterior doors.
b. Glazed sidelights and panels next to doors.
c. Other locations required by applicable federal, state, and local codes and regulations.
d. Other locations indicated on the drawings.

2. Type:  Same as other vision glazing except use fully tempered float glass for both outboard and inboard 
lites.

E. Single Vision Glazing:
1. Applications:  All interior glazing unless otherwise indicated.
2. Type:  Annealed float glass.
3. Tint:  Clear.
4. Thickness:  1/4 inch.

F. Guard Rail Glazing
1. Applications: Interior and exterior
2. Type: Tempered Float Glass
3. Tint: Clear
4. Thickness: 1/2 inch
5. Edges: Edges chamfered, ground smooth, and then polished.

G. Fire-Rated Safety Glazing:
1. Applications:  Provide this type of glazing in the following locations:

a. Glazed lites in fire doors.
b. Sidelights, borrow lites, and other glazed openings in partitions indicated as having an hourly fire 

rating.
2. Fire Rating:  As indicated on the drawings.
3. Type:  Glass-ceramic safety glazing.
4. Thickness:  1/4 inch.

H. Single Safety Glazing:  Non-fire-rated.
1. Applications:  Provide this type of glazing in the following locations:

a. Glazed lites in doors, except fire doors.
b. Sliding glass doors.
c. Glazed sidelights to doors, except in fire-rated walls and partitions.
d. Other locations required by applicable federal, state, and local codes and regulations.
e. Other locations indicated on the drawings.

2. Type:  Fully tempered float glass as specified.
3. Tint:  Clear.
4. Thickness:  1/4 inch.

2.02 EXTERIOR GLAZING ASSEMBLIES

A. Structural Design Criteria:  Select type and thickness to withstand dead loads and wind loads acting normal 
to plane of glass at design pressures calculated in accordance with IBC code.
1. Use the procedure specified in ASTM E 1300 to determine glass type and thickness.
2. Limit glass deflection to 1/200 or flexure limit of glass, whichever is less, with full recovery of glazing 

materials.
3. Thicknesses listed are minimum.

2.03 GLASS MATERIALS
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A. Float Glass Manufacturers (Note: EverGreen is only available from Pilkington):
1. AGC Flat Glass North America, Inc:  www.afgglass.com.
2. Guardian Industries Corp:  www.sunguardglass.com.
3. Pilkington North America Inc:  www.pilkington.com.
4. PPG Industries, Inc:  www.ppg.com.
5. Substitutions:  Refer to Section 01600 - Product Requirements.

B. Float Glass:  All glazing is to be float glass unless otherwise indicated.
1. Annealed Type:  ASTM C 1036, Type I, transparent flat, Class 1 clear, Quality Q3 (glazing select).
2. Heat-Strengthened and Fully Tempered Types:  ASTM C 1048.
3. Tinted Types:  Color and performance characteristics as indicated.
4. Thicknesses:  As indicated; for exterior glazing comply with specified requirements for wind load design 

regardless of specified thickness.

C. Glass-Ceramic Safety Glazing:  UL- or WH-listed as fire-protection-rated glazing and complying with 16 CFR 
1201 test requirements for Category II without the use of a surface-applied film.

D. Clear Float Glass:  Clear, fully tempered.

E. Safety Glass:  Clear; fully tempered with horizontal tempering.
1. Comply with 16 CFR 1201 test requirements for Category II.

F. Tinted Glass:  Float type, heat strengthened, EverGreen by Pilkington color.

G. Low E Glass:  Float type, heat strengthened, clear.
1. Coating on inner surface.

H. Spandrel Glass:  Heat strengthened, clear.

2.04 SEALED INSULATING GLASS UNITS

A. Manufacturers:
1. Any of the manufacturers specified for float glass.
2. Cardinal Glass Industries:  www.cardinalcorp.com.
3. Guardian Industries Corporation:  www.guardian.com.
4. Viracon, Apogee Enterprises, Inc:  www.viracon.com.
5. Substitutions:  Refer to Section 01600 - Product Requirements.

B. Sealed Insulating Glass Units:  Types as indicated above.
1. Durability:  Certified by an independent testing agency to comply with ASTM E 2190.
2. Edge Spacers:  aluminum, anodized to match window system color, mitered and spigoted corners.
3. Edge Seal:  Glass to elastomer with supplementary silicone sealant.
4. Purge interpane space with dry hermetic air.

C. Insulated Glass Units:  Double pane with glass to elastomer edge seal.
1. Durability:  Certified by an independent testing agency to comply with ASTM E 2190.
2. Purge interpane space with dry hermetic air.

2.05 GLAZING COMPOUNDS

A. Manufacturers:
1. Bostik Inc:  www.bostik-us.com.
2. Pecora Corporation:  www.pecora.com.
3. BASF Construction Chemicals-Building Systems:  www.chemrex.com.
4. Substitutions:  Refer to Section 01600 - Product Requirements.
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2.06 GLAZING ACCESSORIES

A. Setting Blocks:   Neoprene, 80 to 90 Shore A durometer hardness, ASTM C 864 Option I.  Length of 0.1 inch 
for each square foot of glazing or minimum 4 inch x width of glazing rabbet space minus 1/16 inch x height to 
suit glazing method and pane weight and area.

B. Spacer Shims:  Neoprene, 50 to 60 Shore A durometer hardness, ASTM C 864 Option I.  Minimum 3 inch 
long x one half the height of the glazing stop x thickness to suit application, self adhesive on one face.

C. Glazing Tape:  Preformed butyl compound with integral resilient tube spacing device; 10 to 15 Shore A 
durometer hardness; coiled on release paper; black color.
1. Manufacturers:

a. Pecora Corporation:  www.pecora.com.
b. Tremco Global Sealants:  www.tremcosealants.com.
c. Substitutions:  Refer to Section 01600 - Product Requirements.

D. Glazing Gaskets:  Resilient silicone extruded shape to suit glazing channel retaining slot; ASTM C 864 
Option I; black color.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that openings for glazing are correctly sized and within tolerance.

B. Verify that surfaces of glazing channels or recesses are clean, free of obstructions that may impede moisture 
movement, weeps are clear, and ready to receive glazing.

3.02 PREPARATION

3.03 INSTALLATION - EXTERIOR/INTERIOR DRY METHOD (GASKET GLAZING)

A. Place setting blocks at 1/4 points with edge block no more than 6 inches from corners.

B. Rest glazing on setting blocks and push against fixed stop with sufficient pressure on gasket to attain full 
contact.

C. Install removable stops without displacing glazing gasket; exert pressure for full continuous contact.

3.04 CLEANING

A. Remove glazing materials from finish surfaces.

B. Remove labels after Work is complete.

C. Clean glass and adjacent surfaces.

3.05 PROTECTION

A. After installation, mark pane with an 'X' by using removable plastic tape or paste; do not mark heat absorbing 
or reflective glass units.

END OF SECTION
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SECTION 08830

MIRRORS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Glass mirrors.

1.02 RELATED REQUIREMENTS

A. Section 10800 - Toilet, Bath, and Laundry Accessories:   Metal-framed mirrors.

1.03 REFERENCE STANDARDS

A. ANSI Z97.1 - American National Standard for Safety Glazing Materials Used in Buildings, Safety 
Performance Specifications and Methods of Test; 2004.

B. ASTM C 1036 - Standard Specification for Flat Glass; 2006.

C. GANA (GM) - GANA Glazing Manual; Glass Association of North America; 2004.

D. GANA (TIPS) - Mirrors Handle with Extreme Care:  Tips For the Professional on the Care and Handling of 
Mirrors; National Association of Mirror Manufacturers; 2004 
(http://www.mirrorlink.org/members/technical.htm).

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data on Mirror Types:  Provide structural, physical and environmental characteristics, size 
limitations, special handling or installation requirements.

C. Product Data on Glazing Compounds:  Provide chemical, functional, and environmental characteristics, 
limitations, special application requirements.  Identify available colors.

D. Manufacturer's Certificate:  Certify that mirrors, meets or exceeds specified requirements.

E. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in DFCM's name and 
registered with manufacturer.

1.05 QUALITY ASSURANCE

A. Perform Work in accordance with GANA Glazing Manual for glazing installation methods.  

1.06 FIELD CONDITIONS

A. Do not install mirrors when ambient temperature is less than 50 degrees F.

B. Maintain minimum ambient temperature before, during and 24 hours after installation of glazing compounds.

1.07 WARRANTY

A. See Section 01780 - Closeout Submittals, for additional warranty requirements.

B. Provide five year manufacturer warranty for reflective coating on mirrors and replacement of same.

PART 2  PRODUCTS

2.01 MANUFACTURERS 

A. Mirrors:
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1. Arch Aluminum & Glass Co., Inc:  www.arch.amarlite.com.
2. Binswanger Mirror/ACI Distribution:  www.binswangermirror.com.
3. Lenoir Mirror Co:  www.lenoirmirror.com.
4. Substitutions:  See Section 01600 - Product Requirements.

2.02 MATERIALS

A. Mirror Glass:  Clear annealed float type with copper and silver coating, organic overcoating, square and 
lapped edges, 6 mm thick minimum.
1. Sizes noted on Drawings.

B. Safety Backing: Manufactur by applying a sheet of adhesive backed polyethylere material to the back of 
annealed mirrors.  Comply with CPSC 16 CFR 1201 and ANSI Z97.1 standards

2.03 GLAZING ACCESSORIES

A. Mirror Attachment Accessories:  Stainless steel J-profile channels.

B. Mirror Adhesive:  Chemically compatible with mirror coating and wall substrate.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that openings for mirrored glazing are correctly sized and within tolerance.

3.02 PREPARATION

A. Clean contact surfaces with solvent and wipe dry.

3.03 INSTALLATION - GENERAL

A. Install mirrors in accordance with GANA recommendations.

B. Set mirrors plumb and level, free of optical distortion.

C. Set mirrors with edge clearance free of surrounding construction including countertops or backsplashes.

D. Frameless Mirrors:  Set mirrors with adhesive, applied in accordance with adhesive manufacturer's 
instructions. Install stainless steel "J" trim around all edges.

3.04 CLEANING

A. Remove labels after work is complete.

B. Clean mirrors and adjacent surfaces.

3.05 PROTECTION

A. After installation, mark pane with an 'X' by using removable plastic tape or paste.

END OF SECTION
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SECTION 09111

NON-LOADBEARING METAL FRAMING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Metal partition, ceiling, and soffit framing.

B. Framing accessories.

1.02 RELATED REQUIREMENTS

A. Section 05400 - Cold Formed Metal Framing:  Structural load bearing metal stud framing and Exterior wall 
stud framing.

B. Section 07212 - Board and Batt Insulation:  Acoustic Insulation.

C. Section 08310 - Access Doors and Panels.

1.03 REFERENCE STANDARDS

A. ASTM C 645 - Standard Specification for Nonstructural Steel Framing Members; 2007.

B. ASTM C 754 - Standard Specification for Installation of Steel Framing Members to Receive Screw-Attached 
Gypsum Panel Products; 2007.

C. ASTM C 1002 - Standard Specification for Steel Self-Piercing Tapping Screws for the Application of Gypsum 
Panel Products or Metal Plaster Bases to Wood Studs or Steel Studs; 2007.

D. SSPC-Paint 20 - Zinc-Rich Primers (Type I, "Inorganic," and Type II, "Organic"); Society for Protective 
Coatings; 2002 (Ed. 2004).

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data describing framing member materials and finish, product criteria, and load charts.

C. Manufacturer's Installation Instructions:  Indicate special procedures and perimeter conditions requiring 
special attention.

1.05 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing the work of this section with minimum three 
years experience.

1.06 PROJECT CONDITIONS

A. Coordinate the placement of components to be installed within stud framing system.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Metal Framing, Connectors, and Accessories:
1. Clark Western Building Systems:  www.clarkwestern.com.
2. Dietrich Metal Framing:  www.dietrichindustries.com.
3. Marino\Ware:  www.marinoware.com.
4. The Steel Network, Inc:  www.SteelNetwork.com.
5. Substitutions:  See Section 01600 - Product Requirements.
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2.02 FRAMING MATERIALS

A. Fire Rated Assemblies:  Comply with applicable code and as indicated on drawings.

B. Non-Loadbearing Framing System Components:  ASTM C 645; galvanized sheet steel, of size and 
properties necessary to comply with ASTM C 754 for the spacing indicated, with maximum deflection of wall 
framing of L/240 at 5 psf.
1. Studs:  20 ga. C shaped with flat or formed webs.
2. Runners:  U shaped, sized to match studs.
3. Ceiling Channels:  C shaped.
4. Furring:  Hat-shaped sections, minimum depth of 7/8 inch.

C. Loadbearing Studs:  As specified in Section 05400.

D. Ceiling Hangers:  Type and size as specified in ASTM C 754 for spacing required.

E. Partition Head to Structure Connections:  Provide track fastened to structure with legs of sufficient length to 
accommodate deflection, for friction fit of studs cut short and fastened as indicated on drawings.

F. Tracks and Runners:  Same material and thickness as studs, bent leg retainer notched to receive studs with 
provision for crimp locking to stud.

G. Furring and Bracing Members:  Of same material as studs; thickness to suit purpose; complying with 
applicable requirements of ASTM C 754.

H. Fasteners:  ASTM C 1002 self-piercing tapping screws.

I. Sheet Metal Backing:  0.036 inch thick, galvanized.

J. Anchorage Devices:  Power actuated.

K. Acoustic Insulation:   As specified in Section 07212.

L. Touch-Up Primer for Galvanized Surfaces:  SSPC-Paint 20, Type I - Inorganic.

2.03 FABRICATION

A. Fabricate assemblies of framed sections to sizes and profiles required.

B. Fit, reinforce, and brace framing members to suit design requirements.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that rough-in utilities are in proper location.

3.02 INSTALLATION OF STUD FRAMING

A. Extend partition framing to structure where indicated and to ceiling in other locations.

B. Partitions Terminating at Ceiling:  Attach ceiling runner securely to ceiling track in accordance with 
manufacturer's instructions.

C. Partitions Terminating at Structure:  Attach extended leg top runner to structure, maintain clearance between 
top of studs and structure, and brace both flanges of studs as indicated.

D. Align and secure top and bottom runners at 24 inches on center.

E. Fit runners under and above openings; secure intermediate studs to same spacing as wall studs.
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F. Install studs vertically at 16 inches on center.

G. Align stud web openings horizontally.

H. Secure studs to tracks using fastener method.  Do not weld.

I. Stud splicing is not permissible.

J. Fabricate corners using a minimum of three studs.

K. Double stud at wall openings, door and window jambs, not more than 2 inches from each side of openings.

L. Provide double 16 ga. studs, floor to structure each side of door frames.

M. Coordinate installation of bucks, anchors, and blocking with electrical, mechanical, and other work to be 
placed within or behind stud framing.

N. Blocking:  Use steel channels secured to studs.  Provide blocking for support of plumbing fixtures, toilet 
partitions, wall cabinets, and handrail brackets.

3.03 CEILING AND SOFFIT FRAMING

A. Install furring after work above ceiling or soffit is complete.  Coordinate the location of hangers with other 
work.

B. Install furring independent of walls, columns, and above-ceiling work.

C. Securely anchor hangers to structural members or embed in structural slab.  Space hangers as required to 
limit deflection to criteria indicated.  Use rigid hangers at exterior soffits.

D. Space main carrying channels at maximum 72 inch on center, and not more than 6 inches from wall 
surfaces.  Lap splice securely.

E. Securely fix carrying channels to hangers to prevent turning or twisting and to transmit full load to hangers.

F. Place furring channels perpendicular to carrying channels, not more than 2 inches from perimeter walls, and 
rigidly secure.  Lap splices securely.

G. Reinforce openings in suspension system that interrupt main carrying channels or furring channels with 
lateral channel bracing.  Extend bracing minimum 24 inches past each opening.

H. Laterally brace suspension system.

3.04 TOLERANCES

A. Maximum Variation From True Position:  1/8 inch in 10 feet.

B. Maximum Variation From Plumb:  1/8 inch in 10 feet.

END OF SECTION
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SECTION 09260

GYPSUM BOARD ASSEMBLIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Performance criteria for gypsum board assemblies.

B. Shaft wall system.

C. Acoustic insulation.

D. Gypsum wallboard.

E. Glass mat faced gypsum board.

F. Joint treatment and accessories.

1.02 RELATED REQUIREMENTS

A. Section 05400 - Cold Formed Metal Framing:  Exterior wind-load-bearing metal stud framing.

B. Section 07212 - Board and Batt Insulation:  Acoustic insulation.

C. Section 07260 - Weather Barriers:  Water-resistive barrier over sheathing.

D. Section 07840 - Firestopping:  Top-of-wall assemblies at fire rated walls.

E. Section 09111 - Non-Loadbearing Metal Framing.

1.03 REFERENCE STANDARDS

A. ASTM C 475/C 475M - Standard Specification for Joint Compound and Joint Tape for Finishing Gypsum 
Board; 2002 (Reapproved 2007).

B. ASTM C 645 - Standard Specification for Nonstructural Steel Framing Members; 2007.

C. ASTM C 665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light Frame 
Construction and Manufactured Housing; 2006.

D. ASTM C 754 - Standard Specification for Installation of Steel Framing Members to Receive Screw-Attached 
Gypsum Panel Products; 2007.

E. ASTM C 840 - Standard Specification for Application and Finishing of Gypsum Board; 2007.

F. ASTM C 954 - Standard Specification for Steel Drill Screws for the Application of Gypsum Panel Products or 
Metal Plaster Bases to Steel Studs From 0.033 in. (0.84 mm) to 0.112 in. (2.84 mm) in Thickness; 2007.

G. ASTM C 1280 - Standard Specification for Application of Gypsum Sheathing; 2007.

H. ASTM C 1396/C 1396M - Standard Specification for Gypsum Board; 2006a.

I. ASTM D 3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of Interior Coatings 
in an Environmental Chamber; 2000 (Reapproved 2005).

J. ASTM E 72 - Standard Test Methods of Conducting Strength Tests of Panels for Building Construction; 2005.

K. ASTM E 90 - Standard Test Method for Laboratory Measurement of Airborne Sound Transmission Loss of 
Building Partitions and Elements; 2004.

L. ASTM E 413 - Classification for Rating Sound Insulation; 2004.
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M. GA-216 - Application and Finishing of Gypsum Board; Gypsum Association; 2007.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on gypsum board, accessories, and joint finishing system.

C. Test Reports:  For all stud framing products that do not comply with ASTM C 645 or C 754, provide 
independent laboratory reports showing maximum stud heights at required spacings and deflections.

1.05 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing gypsum board application and finishing, with 
minimum three years of documented experience.

PART 2  PRODUCTS

2.01 GYPSUM BOARD ASSEMBLIES

A. Provide completed assemblies complying with ASTM C 840 and GA-216.

B. Interior Partitions Indicated as Acoustic:  Provide completed assemblies with the following characteristics:
1. Acoustic Attenuation:  STC as indicated calculated in accordance with ASTM E 413, based on tests 

conducted in accordance with ASTM E 90.

C. Shaft Walls at HVAC Shafts:  Provide completed assemblies with the following characteristics:
1. Air Pressure Within Shaft:  Sustained loads of 5 lbf/sq ft with maximum mid-span deflection of L/240.
2. Acoustic Attenuation:  STC of 35-39 calculated in accordance with ASTM E 413, based on tests 

conducted in accordance with ASTM E 90.

D. Shaft Walls at Elevator Shafts:  Provide completed assemblies with the following characteristics:
1. Air Pressure Within Shaft:  Intermittent loads of 5 lbf/sq ft with maximum mid-span deflection of L/240.
2. Acoustic Attenuation:  STC of 35-39 calculated in accordance with ASTM E 413, based on tests 

conducted in accordance with ASTM E 90.

E. Fire Rated Assemblies:  Provide completed assemblies with the following characteristics:
1. Fire Rated Partitions: One hour.

2.02 BOARD MATERIALS

A. Manufacturers - Gypsum-Based Board:
1. American Gypsum:  www.americangypsum.com.
2. CertainTeed Corporation:  www.certainteed.com.
3. Georgia-Pacific Gypsum LLC:  www.gp.com/gypsum.
4. National Gypsum Company:  www.nationalgypsum.com.
5. USG Corporation:  www.usg.com.
6. Substitutions:  See Section 01600 - Product Requirements.

B. Wallboard:  Paper-faced gypsum wallboard as defined in ASTM C 1396/C 1396M; sizes to minimize joints in 
place; ends square cut.
1. Application:  Use for vertical surfaces and ceilings, unless otherwise indicated.
2. Thickness:  

a. Vertical Surfaces:  5/8 inch.
b. Ceilings:  1/2 inch.

C. Gypsum Wallboard:  ASTM C 1396/C 1396M. Sizes to minimize joints in place; ends square cut.
1. Regular Type: 

a. Application:  Use for vertical surfaces, unless otherwise indicated.
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b. Thickness:  5/8 inch.
c. Edges: Tapered.

2. Fire Resistant Type:  Complying with Type X requirements; UL or WH rated.
a. At Assemblies Indicated with Fire-Rating:  Use type required by indicated tested assembly; if no 

tested assembly is indicated, use Type X.
b. Thickness:  5/8 inch.
c. Edges: Tapered.

3. Ceiling Board: Special sag-resistant type.
a. Application: Ceilings, unless otherwise indicated.
b. Thickness: 5/8 inch.
c. Edges: Tapered.

D. Water-Resistant Gypsum Backing Board:  ASTM C 1396/C 1396M; ends square cut.
1. Application: Vertical surfaces behind thinset tile, except in wet areas.
2. Core Type: Regular and Type X, as indicated.
3. Thickness:  5/8 inch.
4. Edges: Tapered.

E. Exterior Sheathing Board: As specified in Section 05400.

F. Shaftwall and Coreboard:  Type X; 1 inch thick by 24 inches wide, beveled long edges, ends square cut.
1. Paper Faced Type:  Gypsum shaftliner board or gypsum coreboard as defined ASTM C 1396/C 1396M; 

water-resistant faces.

2.03 FIBERGLASS REINFORCED BOARD MATERIALS

A. Glass Mat Gypsum Board: Gypsum panels with moisture-resistant core and coated inorganic fiberglass mat 
back surface designed to resist growth of mold and mildew, per ASTM D 3273.

2.04 ACCESSORIES

A. Acoustic Insulation:  ASTM C 665; preformed glass fiber, friction fit type, unfaced.  Thickness: 3 inch.

B. Acoustic Sealant:  Non-hardening, non-skinning, for use in conjunction with gypsum board.  

C. Water-Resistive Barrier:  As specified in Section 07260.

D. Joint Materials:  ASTM C 475 and as recommended by gypsum board manufacturer for project conditions.
1. Tape: 2 inch wide, creased paper tape for joints and corners, except as otherwise indicated.
2. Ready-mixed vinyl-based joint compound.

E. Screws for Attachment to Steel Members From 0.033 to 0.112 Inch in Thickness:  ASTM C 954; steel drill 
screws for application of gypsum board to loadbearing steel studs.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that project conditions are appropriate for work of this section to commence.

3.02 SHAFT WALL INSTALLATION

A. Shaft Wall Framing:  Install in accordance with manufacturer's installation instructions.
1. Install studs at spacing required to meet performance requirements.

B. Shaft Wall Liner:  Cut panels to accurate dimension and install sequentially between special friction studs.  

3.03 ACOUSTIC ACCESSORIES INSTALLATION
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A. Acoustic Insulation:  Place tightly within spaces, around cut openings, behind and around electrical and 
mechanical items within partitions, and tight to items passing through partitions.

B. Acoustic Sealant:  Install in accordance with manufacturer's instructions.
1. Place one bead continuously on substrate before installation of perimeter framing members.
2. Place continuous bead at perimeter of each layer of gypsum board.
3. In non-fire-rated construction, seal around all penetrations by conduit, pipe, ducts, and rough-in boxes.

3.04 BOARD AND GLASS MAT FACED BOARD INSTALLATION

A. Comply with ASTM C 840, GA-216, and manufacturer's instructions. Install to minimize butt end joints, 
especially in highly visible locations.

B. Single-Layer Non-Rated:  Install gypsum board parallel to framing, with ends and edges occurring over firm 
bearing.

C. Fire-Rated Construction:  Install gypsum board in strict compliance with requirements of assembly listing.

D. Exterior Sheathing:  Comply with ASTM C 1280. Install sheathing vertically, with edges butted tight and ends 
occurring over firm bearing.
1. Paper-Faced Sheathing:  Immediately after installation, protect from weather by application of 

water-resistive barrier.

E. Glass Mat Faced Gypsum Board:  Install in strict accordance with manufacturer's instructions.

3.05 INSTALLATION OF TRIM AND ACCESSORIES

A. Control Joints:  Place control joints consistent with lines of building spaces and as follows:
1. Not more than 30 feet apart on walls and ceilings over 50 feet long.

B. Corner Beads:  Install at external corners, using longest practical lengths.  

C. Edge Trim:  Install at locations where gypsum board abuts dissimilar materials and as indicated.

3.06 JOINT TREATMENT

A. Paper Faced Gypsum Board: Use paper joint tape, bedded with ready-mixed vinyl-based joint compound and 
finished with ready-mixed vinyl-based joint compound.

B. Finish gypsum board in accordance with levels defined in ASTM C 840, as follows:
1. Level 4:  Walls and ceilings to receive paint finish or wall coverings, unless otherwise indicated.
2. Level 1:  Fire rated wall areas above finished ceilings, whether or not accessible in the completed 

construction.

C. Finish gypsum board in scheduled areas in accordance with levels defined in ASTM C 840.
1. Above Finished Ceilings Concealed From View:  Level 1.
2. Walls and Ceilings to Receive Flat or Eggshell Paint Finish:  Level 4.

D. Tape, fill, and sand exposed joints, edges, and corners to produce smooth surface ready to receive finishes.
1. Feather coats of joint compound so that camber is maximum 1/32 inch.

3.07 TOLERANCES

A. Maximum Variation of Finished Gypsum Board Surface from True Flatness:  1/8 inch in 10 feet in any 
direction.

END OF SECTION
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SECTION 09300

TILE

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Tile for floor applications.

B. Tile for wall applications.

C. Stone thresholds.

D. Ceramic trim.

E. Non-ceramic trim.

1.02 REFERENCE STANDARDS

A. ANSI A108 Series/A118 Series/A136.1 - American National Standard Specifications for the Installation of 
Ceramic Tile (Compendium); 2005.
1. ANSI A108.1a - American National Standard Specifications for Installation of Ceramic Tile in the 

Wet-Set Method, with Portland Cement Mortar; 2005.
2. ANSI A108.1b - American National Standard Specifications for Installation of Ceramic Tile on a Cured 

Portland Cement Mortar Setting Bed with Dry-Set or Latex Portland Cement Mortar; 1999 (R2005).
3. ANSI A108.1c - Specifications for Contractors Option:  Installation of Ceramic Tile in the Wet-Set 

Method with Portland Cement Mortar or Installation of Ceramic Tile on a Cured Portland Cement Mortar 
Bed with Dry-Set or Latex Portland Cement Mortar; 1999 (R2005).

4. ANSI A108.4 - American National Standard Specifications for Installation of Ceramic Tile with Organic 
Adhesives or Water Cleanable Tile-Setting Epoxy Adhesive; 1999 (R2005).

5. ANSI A108.5 - American National Standard Specifications for Installation of Ceramic Tile with Dry-Set 
Portland Cement Mortar or Latex-Portland Cement Mortar; 1999 (R2005).

6. ANSI A108.6 - American National Standard Specifications for Installation of Ceramic Tile with Chemical 
Resistant, Water Cleanable Tile-Setting and -Grouting Epoxy; 1999 (R2005).

7. ANSI A108.8 - American National Standard Specifications for Installation of Ceramic Tile with Chemical 
Resistant Furan Resin Mortar and Grout; 1999 (R2005).

8. ANSI A108.9 - American National Standard Specifications for Installation of Ceramic Tile with Modified 
Epoxy Emulsion Mortar/Grout; 1999 (R2005).

9. ANSI A108.10 - American National Standard Specifications for Installation of Grout in Tilework; 1999 
(R2005).

10. ANSI A118.3 - American National Standard Specifications for Chemical Resistant, Water Cleanable Tile 
Setting and -Grouting Epoxy and Water Cleanable Tile-Setting Epoxy Adhesive; 1999 (R2005).

11. ANSI A118.4 - American National Standard Specifications for Latex-Portland Cement Mortar; 1999 
(R2005).

12. ANSI A136.1 - American National Standard for Organic Adhesives for Installation of Ceramic Tile; 1999 
(R2005).

13. ANSI A137.1 - American National Standard Specifications for Ceramic Tile; 2008.

B. TCA (HB) - Handbook for Ceramic Tile Installation; Tile Council of North America, Inc.; 2007/2008.

1.03 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide manufacturers' data sheets on tile, mortar, grout, and accessories. Include 
instructions for using grouts and adhesives.
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C. Maintenance Materials:  Furnish the following for DFCM's use in maintenance of project.
1. See Section 01600 - Product Requirements, for additional provisions.
2. Extra Tile:  2 percent percent of each size, color, and surface finish combination, but not less than 20 

SF of each type.

1.04 QUALITY ASSURANCE

A. Maintain one copy of TCA Handbook and ANSI A108 Series/A118 Series on site.

B. Manufacturer Qualifications:  Company specializing in manufacturing the types of products specified in this 
section, with minimum 5 years of documented experience.

C. Installer Qualifications:  Company specializing in performing tile installation, with minimum of 5 years of 
documented experience.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Protect adhesives from freezing or overheating in accordance with manufacturer's instructions.

1.06 FIELD CONDITIONS

A. Do not install adhesives in an unventilated environment.

B. Maintain ambient and substrate temperature of 50 degrees F during installation of mortar materials.

PART 2  PRODUCTS

2.01 TILE

A. Manufacturers:  All products of each type by the same manufacturer.
1. American Olean:  www.americanolean.com.
2. Dal-Tile Corporation:  www.daltile.com.
3. Summitville Tiles, Inc:  www.summitville.com.
4. Substitutions:  See Section 01600 - Product Requirements.

B. Ceramic Mosaic Tile:  ANSI A137.1, and as follows:
1. Moisture Absorption:  0 to 0.5 percent.
2. Size and Shape:  2 inch square.
3. Edges:  Cushioned.
4. Surface Finish:  Unglazed.
5. Colors:  To be selected from manufacturer's standard pre-mixed color ranges.

C. Glazed Wall Tile:  ANSI A137.1, and as follows:
1. Moisture Absorption:  3.0 to 7.0 percent.
2. Size and Shape:  4-1/4 inch square.
3. Edges:  Cushioned.
4. Surface Finish:  High gloss.
5. Colors:  white field with accent color band colors picked from the entire color selection.

D. Quarry Tile:  ANSI A137.1, and as follows:
1. Moisture Absorption:  0.5 to 3.0 percent.
2. Size and Shape:  8 inch square.
3. Thickness: 3/4 inch.
4. Edges:  Square.
5. Surface Finish:  Unglazed.

E. Paver Tile:  ANSI A137.1, and as follows:
1. Fabrique manufactured by daltile or approved equivalent product.
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2. Moisture Absorption:  0 to 0.5 percent.
3. Size and Shape: 12" x 12".
4. Thickness:  5/16"
5. Face:  smooth.
6. Edges:  Cushioned.
7. Surface Finish:  Unglazed.
8. Colors:  Nior Linen.
9. Trim Units:  Matching cove base shapes in sizes coordinated with field tile.

2.02 TRIM AND ACCESSORIES

A. Ceramic Trim:  Matching bullnose, double bullnose, cove base, and cove ceramic shapes in sizes 
coordinated with field tile.
1. Applications:  Use in the following locations:

a. Open Edges:  Bullnose.
b. Inside Corners:  Jointed.
c. Floor to Wall Joints:  Cove base.

2. Manufacturer:  Same as for tile.

B. Thresholds:  Marble, white or gray, honed finish; 2 inches wide by full width of wall or frame opening; 1/2 inch 
thick; beveled one long edge with radiused corners on top side; without holes, cracks, or open seams.
1. Applications:  Provide at the following locations:

a. At doorways where tile terminates.

2.03 ADHESIVE MATERIALS

A. Manufacturers:
1. Bonsal American, Inc:  www.sakrete.com 
2. Bostik Inc:  www.bostik-us.com.
3. Mapei Corporation:  www.mapei.com.
4. Substitutions:  See Section 01600 - Product Requirements.

B. Organic Adhesive:  ANSI A136.1,  thinset bond type; use Type I in areas subject to prolonged moisture 
exposure.

2.04 MORTAR MATERIALS

A. Manufacturers:
1. Bonsal American, Inc:  www.sakrete.com 
2. Bostik Inc:  www.bostik-us.com.
3. Custom Building Products:  www.custombuildingproducts.com.
4. Substitutions:  See Section 01600 - Product Requirements.

B. Mortar Bed Materials:  Portland cement, sand, latex additive,  and water.

C. Mortar Bond Coat Materials:
1. Latex-Portland Cement type:  ANSI A118.4.
2. Epoxy:  ANSI A118.3.

2.05 GROUT MATERIALS

A. Manufacturers:
1. Bonsal American, Inc:  www.sakrete.com  
2. Bostik Inc:  www.bostik-us.com.
3. Custom Building Products:  www.custombuildingproducts.com.
4. Substitutions:  See Section 01600 - Product Requirements.
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2.06 ACCESSORY MATERIALS

A. Cleavage Membrane:  No. 15 asphalt saturated felt.

B. Waterproofing Membrane:  Fluid applied neoprene complying with ANSI A118.10.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that sub-floor surfaces are smooth and flat within the tolerances specified for that type of work and are 
ready to receive tile.

B. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of work, are 
dust-free, and are ready to receive tile.

C. Verify that sub-floor surfaces are dust-free and free of substances that could impair bonding of setting 
materials to sub-floor surfaces.

3.02 INSTALLATION - GENERAL

A. Install tile, thresholds, and stair treads and grout in accordance with applicable requirements of ANSI A108.1 
through A108.13, manufacturer's instructions, and TCA Handbook recommendations.

B. Lay tile to pattern indicated.  Do not interrupt tile pattern through openings.

C. Cut and fit tile to penetrations through tile, leaving sealant joint space.  Form corners and bases neatly.  
Align floor joints.

D. Place tile joints uniform in width, subject to variance in tolerance allowed in tile size.  Make joints watertight, 
without voids, cracks, excess mortar, or excess grout.

E. Form internal angles square and external angles bullnosed.

F. Install thresholds where indicated.

G. Sound tile after setting.  Replace hollow sounding units.

H. Keep expansion joints free of adhesive or grout.  Apply sealant to joints.

I. Allow tile to set for a minimum of 48 hours prior to grouting.

J. Grout tile joints.  Use standard grout unless otherwise indicated.

K. Apply sealant to junction of tile and dissimilar materials and junction of dissimilar planes.

3.03 INSTALLATION - WALL TILE

A. Over gypsum wallboard on wood or metal studs install in accordance with TCA Handbook Method W243, 
thin-set with dry-set or latex-portland cement bond coat, unless otherwise indicated.

3.04 CLEANING

A. Clean tile and grout surfaces.

3.05 PROTECTION

A. Do not permit traffic over finished floor surface for 4 days after installation.

END OF SECTION
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SECTION 09380

CUT NATURAL STONE TILE

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Stone tile for wall applications.

B. Tile trim accessories.

C. Protective coatings for stone tile.

1.02 RELATED REQUIREMENTS

A. Section 09260 - Gypsum Board Assemblies:  Installation of tile backer board.

1.03 REFERENCE STANDARDS

A. ANSI A108 Series/A118 Series/A136.1 - American National Standard Specifications for the Installation of 
Ceramic Tile (Compendium); 2005.
1. ANSI A108.1a - American National Standard Specifications for Installation of Ceramic Tile in the 

Wet-Set Method, with Portland Cement Mortar; 2005.
2. ANSI A108.4 - American National Standard Specifications for Installation of Ceramic Tile with Organic 

Adhesives or Water Cleanable Tile-Setting Epoxy Adhesive; 1999 (R2005).
3. ANSI A108.5 - American National Standard Specifications for Installation of Ceramic Tile with Dry-Set 

Portland Cement Mortar or Latex-Portland Cement Mortar; 1999 (R2005).
4. ANSI A108.10 - American National Standard Specifications for Installation of Grout in Tilework; 1999 

(R2005).

B. ASTM C 503 - Standard Specification for Marble Dimension Stone; 2008.

C. TCA (HB) - Handbook for Ceramic Tile Installation; Tile Council of North America, Inc.; 2007/2008.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

1.05 QUALITY ASSURANCE

A. Maintain one copy of TCA Handbook and ANSI A108 Series/A118 Series on site.

B. Manufacturer Qualifications:  Company specializing in manufacturing the types of products specified in this 
section, with minimum 5 years of documented experience.

C. Installer Qualifications:  Company specializing in performing tile installation, with minimum of 5 years of 
documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Protect adhesives from freezing or overheating in accordance with manufacturer's instructions.

1.07 FIELD CONDITIONS

A. Maintain ambient and substrate temperature of 50 degrees F during installation of mortar materials.

PART 2  PRODUCTS

2.01 STONE TILE

A. Manufacturers:  All products of each type by the same manufacturer.
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1. Dal-Tile Corporation:  www.daltile.com.
2. Substitutions:  Not permitted.

B. Stone Tile General Requirements: Provide tiles that are dimensionally consistent, accurately cut, and free of 
defects that would impair their function, including cracks, seams, and starts. Do not exceed color variation 
range in excess of values published by manufacturer for each variety specified.
1. For stone varieties with strong  directional pattern, provide tile with pattern aligned approximately 

parallel to tile edge.

C. Travertine Tile: Stone complying with requirements of ASTM C 503, Type IV, and as follows:
1. Honed Finish 12x 6 Tile: Nominal 12 x 6 x 3/8 inch size, variety and color as indicated on drawings.

2.02 TILE TRIM ACCESSORIES

A. Manufacturer:
1. Schluter Systems LP:  www.schluter.com.
2. Substitutions:  Not permitted.

B. Tile Trim Accessories:  Provide mortar or adhesive set tile trim accessories as indicated on drawings. If not 
specifically indicated, provide accessories as required to prevent exposure of unfinished tile edges at 
corners, transitions, and terminations. If tile trim accessories are not detailed or otherwise specifically 
identified, provide units that are consistent in style and finish with other accessories in the same space, 
dimensioned appropriately for each application.
1. Applications:  Use tile trim accessories in the following locations:

a. Open edges of wall tile.
b. Wall corners, outside and inside.

2.03 MORTAR MATERIALS

A. Manufacturers:
1. Laticrete International, Inc:  www.laticrete.com.
2. Substitutions:  Not permitted.

B. Mortar Bed Materials:  Latex-modified mortar mixture of portland cement, sand, latex additive, and water.
1. Product: Provide Laticrete 226 Thick Bed Mortar gauged with Laticrete 3701 Mortar Admix.

C. Mortar Bond Coat Materials:

2.04 GROUT MATERIALS

A. Manufacturers:
1. Laticrete International, Inc:  www.laticrete.com.
2. Substitutions:  Not permitted.

2.05 SEALERS AND COATINGS

A. Manufacturers:
1. Stone Tech Professional:  www.stonetechpro.com.
2. Substitutions:  See Section 01600 - Product Requirements.

B. Natural Look Stone Sealer: Penetrating, water-based stone sealer for stain resistance without altering natural 
appearance.
1. Product: Stone Tech Professional Heavy Duty Sealer.
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PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of work, are 
dust-free, and are ready to receive stone tile.

3.02 PREPARATION

A. Protect surrounding work from damage.

B. Vacuum clean surfaces and damp clean.

C. Seal substrate surface cracks with filler.  Level existing substrate surfaces to acceptable flatness tolerances.

3.03 INSTALLATION - GENERAL

A. Install stone tile and tile accessories in accordance with applicable requirements of ANSI A108.1 through 
A108.13, manufacturer's instructions, and TCA Handbook recommendations.

B. Lay stone tile to pattern indicated.  Do not interrupt tile pattern through openings.

C. Cut and fit stone tile to penetrations through tile, leaving sealant joint space.  Form corners and bases 
neatly.  Align floor joints.

D. Place stone tile joints uniform in width, subject to variance in tolerance allowed in tile size.  Make joints 
watertight, without voids, cracks, excess mortar, or excess grout.

E. Form internal angles square and external angles bullnosed.

F. Install tile trim accessories in strict accordance with manufacturer's instructions.

G. Sound stone tile after setting.  Replace hollow sounding units.

H. Keep expansion joints free of adhesive or grout.  Apply sealant to joints.

I. Allow stone tile to set for a minimum of 48 hours prior to grouting.

J. Grout stone tile joints.  Use standard grout unless otherwise indicated.

K. Apply sealant to junction of stone tile and dissimilar materials and junction of dissimilar planes.

3.04 INSTALLATION - WALL TILE

A. Over gypsum wallboard on wood or metal studs install in accordance with TCA Handbook Method W243, 
thin-set with dry-set or latex-portland cement bond coat, unless otherwise indicated.

3.05 CLEANING

A. Clean stone tile and grout surfaces thoroughly.

B. Apply sealer in strict accordance with manufacturer's instructions. Remove excess material promptly.

3.06 SCHEDULE

A. Walls:
1. Tile Type: Marble, polished.
2. Tile Size: 6" h x 12" w.
3. Color: As indicated on drawings.
4. Grout Color: To match tile color.
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END OF SECTION
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SECTION 09440

PLASTIC MATRIX TERRAZZO

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Epoxy matrix terrazzo floor, border and base.

B. Stairs, landings, and stringers.

C. Divider strips and recessed HVAC floor grills frames.

1.02 RELATED REQUIREMENTS

A. Section 03300 - Cast-in-Place Concrete:  Concrete subfloor with wood float finish.

B. Section 05510 - Metal Stairs:  Formed steel stair pans with concrete fill.

C. Section 15000 - Mechanical:  Product requirements for recessed HVAC grilles frames installed under this 
section.

1.03 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data for divider strips, control joint strips, expansion joints, and sealer; include printed 
copy of current NTMA recommendations for type of terrazzo involved.

C. Shop Drawings:  Indicate divider strip and control joint layout, and details of adjacent components.

D. Samples:  Submit 8 samples, 4x4 inch in size illustrating color, chip size and variation, chip gradation, matrix 
color and typical divider strip.

E. Cleaning and Maintenance Data:  Include procedures for stain removal, stripping, and sealing.

1.04 QUALITY ASSURANCE

A. Perform work in accordance with NTMA recommendations as posted at their web site at www.ntma.com.

B. Applicator Qualifications:  Company specializing in performing the type of work specified in this section and 
approved by manufacturer.

1.05 MOCK-UP

A. Construct mock-up of terrazzo flooring including, border illustrating appearance of finished work at corner.  
Size mock-up to be not less than 4x4 feet.

B. Mock-up may not remain as part of the Work.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Store resin materials in a dry, secure area.

B. Maintain minimum temperature of 55 degrees F.

C. Keep products away from fire or open flame.

1.07 FIELD CONDITIONS

A. Do not install terrazzo when temperature is below 50 degrees F or above 90 degrees F.
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B. Maintain temperature within specified range 24 hours before, during, and 72 hours after installation of 
flooring.

C. Provide ambient lighting level of 50 ft candles, measured at floor surface.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Plastic Matrix Terrazzo:
1. Substitutions:  See Section 01600 - Product Requirements.

2.02 PLASTIC MATRIX TERRAZZO

A. Floors:  Epoxy matrix, 1/4 inch thick.
1. Matrix Color:  As selected.
2. Aggregate Color:  As selected.
3. Aggregate Size:  No. 0-1.

B. Borders:  Same type and thickness as floors.
1. Matrix Color:  As selected.
2. Aggregate Color:  As selected.
3. Aggregate Size:  No. 0-1.

C. Base:  Same type and thickness as floors.
1. Matrix Color:  As selected.
2. Aggregate Color:  As selected.
3. Aggregate Size:  No. 0-1.

D. Stairs:  Epoxy matrix.
1. Matrix Color:  As selected.
2. Aggregate Color:  As selected.
3. Aggregate Size:  No. 0-1.
4. Risers:  Minimum 1/8 inch thick.

2.03 MATERIALS

A. Epoxy Matrix:  Two component resin and epoxy hardener with mineral filler and color pigment, non-volatile, 
thermo-setting.

B. Aggregate:  Crushed marble, mother of pearl shell, granite, and glass by Heritage Glass (Smithfield Utah  
435-563-5585) size in accordance with NTMA Plate of standard gradation and uniform coloration.

2.04 ACCESSORIES

A. Divider Strips:  1/8 inch thick zinc exposed top strip, zinc coated steel concealed bottom strip, with 
anchoring features.  Note that this will be used to edge around the floor mounted flush HVAC grills- see 
mech. drawing

B. Divider Strip Height:  To suit thickness of terrazzo topping, with allowance for grinding.

C. Cleaner:  Neutralizing liquid type, pH of 7.

D. Sealer:  Colorless, non-yellowing, penetrating liquid type to completely seal matrix surface; not detrimental to 
terrazzo components. 

E. Primer:.

PART 3  EXECUTION
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3.01 EXAMINATION

A. Verify that sub-floor surfaces are smooth and flat within the tolerances specified for that type of work and are 
ready to receive terrazzo.

B. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of work, are 
dust-free, and are ready to receive terrazzo.

C. Verify that sub-floor surfaces are dust-free and free of substances that could impair bonding of materials to 
sub-floor surfaces.

D. Verify that required floor-mounted utilities are in correct location.

3.02 PREPARATION

A. Clean substrate of foreign matter.

B. Apply primer in accordance with manufacturer's instructions.

3.03 INSTALLATION - ACCESSORIES

A. Install divider and control joint strips straight and level to locations indicated.

B. Install recessed HVAC grille frames.

C. Install boarder divider strips to match floor pattern.

3.04 APPLICATION - TERRAZZO

A. Place terrazzo mix over prepared substrate to thickness indicated.

3.05 FINISHING

A. Finish terrazzo to NTMA requirements.

B. Grind terrazzo surfaces with power disc machine; sequence with coarse to fine grit abrasive, using a wet 
method.

C. Apply patch mix to match mortar over ground surface to fill honeycomb exposed during grinding.

D. Remove patch coat by grinding, using a fine grit abrasive.

E. Hand grind base and cove similarly.

3.06 TOLERANCES

A. Maximum Variation from Flat Surface:  1/8 inch in 10 feet.

3.07 CLEANING

A. Scrub and clean terrazzo surfaces with cleaner in accordance with manufacturer's instructions.  Let dry.

B. Immediately after terrazzo has dried, apply sealer in accordance with manufacturer's instructions.

C. Seal and polish surfaces, in accordance with manufacturer's instructions.

3.08 PROTECTION

A. Do not permit construction traffic over finished terrazzo surfaces.

END OF SECTION
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SECTION 09511

SUSPENDED ACOUSTICAL CEILINGS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Suspended metal grid ceiling system.

B. Acoustical units.

1.02 RELATED REQUIREMENTS

A. Section Fire Alarm System:  Fire alarm components in ceiling system.

B. Section  Fire Suppression Sprinklers:  Sprinkler heads in ceiling system.

C. Section  Air Outlets and Inlets:  Air diffusion devices in ceiling.

D. Section  Interior Luminaires:  Light fixtures in ceiling system.

E. Section  Public Address and Music Equipment:  Speakers in ceiling system.

1.03 REFERENCE STANDARDS

A. ASTM C 635 - Standard Specification for the Manufacture, Performance, and Testing of Metal Suspension 
Systems for Acoustical Tile and Lay-in Panel Ceilings; 2004.

B. ASTM E 1264 - Standard Classification for Acoustical Ceiling Products; 1998 (Reapproved 2005).

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on suspension system components.

C. Samples:  Submit two samples 4 x4 inch in size illustrating material and finish of acoustical units.

D. Samples:  Submit two samples each, 4 inches long, of suspension system main runner.

E. Maintenance Materials:  Furnish the following for DFCM's use in maintenance of project.
1. See Section 01600 - Product Requirements, for additional provisions.

1.05 QUALITY ASSURANCE

A. Acoustical Unit Manufacturer Qualifications:  Company specializing in manufacturing the products specified 
in this section with minimum three years documented experience.

1.06 FIELD CONDITIONS

A. Maintain uniform temperature of minimum 60 degrees F, and maximum humidity of 40 percent prior to, 
during, and after acoustical unit installation.

PART 2  PRODUCTS

2.01 ACOUSTICAL UNITS

A. Manufacturers:
1. Armstrong World Industries, Inc:  www.armstrong.com.
2. CertainTeed Corporation:  www.certainteed.com.
3. USG:  www.usg.com.
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4. Substitutions:  See Section 01600 - Product Requirements.

B. Acoustical Panels Type A on Ceiling Schedule:  Painted mineral fiber, ASTM E 1264 Type III, with the 
following characteristics:
1. Size:  24 x 24 inches.
2. Thickness:  3/4 inches.
3. Composition:  Wet felted.
4. Light Reflectance:  89 percent, determined as specified in ASTM E 1264.
5. Edge:  Reveal edge.
6. Surface Color:  White.
7. Surface Pattern:  smooth.
8. Product:  Symphony M by CertainTeed.
9. Suspension System:  Exposed grid.

C. Acoustical Panels Type B on Ceiling Schedule:  Plastic faced mineral fiber, ASTM E 1264 Type IV, with the 
following characteristics:
1. Size:  24 x 48 inches.
2. Thickness:  3/4 inches.
3. Composition:  Wet felted.
4. Edge:  Square.
5. Surface Color:  White.
6. Surface Pattern:  smooth.
7. Suspension System:  Exposed Aluminum  grid.

2.02 SUSPENSION SYSTEM(S)

A. Manufacturers:
1. Armstrong World Industries, Inc:  www.armstrong.com.
2. CertainTeed Corporation:  www.certainteed.com.
3. Chicago Metallic Corporation:  www.chicagometallic.com.
4. USG:  www.usg.com.
5. Donn.
6. Substitutions:  See Section 01600 - Product Requirements.

B. Suspension Systems - General:  ASTM C 635; die cut and interlocking components, with stabilizer bars, 
clips, splices, perimeter moldings, and hold down clips as required.

C. Exposed Steel Suspension System:  Formed steel, commercial quality cold rolled; heavy-duty.
1. Profile:  Tee; 15/16 inch wide face.
2. Construction:  Double web.
3. Finish:  White painted.

D. Exposed Aluminum Suspension System:  Extruded aluminum; heavy-duty.
1. Profile:  Tee; 15/16 inch wide face.
2. Finish:  Painted white.

2.03 ACCESSORIES

A. Support Channels and Hangers:  Galvanized steel; size and type to suit application, seismic requirements, 
and ceiling system flatness requirement specified.

B. Perimeter Moldings:  Same material and finish as grid.
1. At Exposed Grid: Provide "Step" or "Shadow" molding.

C. Touch-up Paint:  Type and color to match acoustical and grid units.
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PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that layout of hangers will not interfere with other work.

3.02 INSTALLATION - SUSPENSION SYSTEM

A. Rigidly secure system, including integral mechanical and electrical components, for maximum deflection of 
1:360.

B. Install after major above-ceiling work is complete.  Coordinate the location of hangers with other work.

C. Hang suspension system independent of walls, columns, ducts, pipes and conduit.  Where carrying 
members are spliced, avoid visible displacement of face plane of adjacent members.

D. Where ducts or other equipment prevent the regular spacing of hangers, reinforce the nearest affected 
hangers and related carrying channels to span the extra distance.

E. Do not support components on main runners or cross runners if weight causes total dead load to exceed 
deflection capability.

F. Support fixture loads using supplementary hangers located within 6 inches of each corner, or support 
components independently.

G. Do not eccentrically load system or induce rotation of runners.

H. Perimeter Molding:  Install at intersection of ceiling and vertical surfaces and at junctions with other 
interruptions.
1. Use longest practical lengths.
2. Overlap and rivet corners.

3.03 INSTALLATION - ACOUSTICAL UNITS

A. Install acoustical units in accordance with manufacturer's instructions.

B. Fit acoustical units in place, free from damaged edges or other defects detrimental to appearance and 
function.

C. Fit border trim neatly against abutting surfaces.

D. Install units after above-ceiling work is complete.

E. Install acoustical units level, in uniform plane, and free from twist, warp, and dents.

F. Cutting Acoustical Units:
1. Cut to fit irregular grid and perimeter edge trim.
2. Make field cut edges of same profile as factory edges.
3. Double cut and field paint exposed reveal edges.

G. Where round obstructions occur, provide preformed closures to match perimeter molding.

3.04 TOLERANCES

A. Maximum Variation from Flat and Level Surface: 1/8 inch in 10 feet.

B. Maximum Variation from Plumb of Grid Members Caused by Eccentric Loads:  2 degrees.

3.05 SCHEDULE
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A. Kitchen Areas:  24 x 48 inch acoustical units, plastic faced, aluminum suspension grid.

B. All Other Areas:  24 x 24 inch  reveal edge mineral acoustical units, interlocking exposed T suspension grid.

END OF SECTION
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SECTION 09512

ADHESIVE APPLIED ACOUSTIC CEILINGS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Acoustic units.

B. Perimeter trim.

1.02 REFERENCE STANDARDS

A. ASTM E 1264 - Standard Classification for Acoustical Ceiling Products; 1998 (Reapproved 2005).

1.03 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on acoustic units.

C. Samples:  Submit two samples, 4 x 4 inch in size, illustrating material and finish of acoustic units.

1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this section, with 
not less than three years of documented experience.

B. Installer Qualifications:  Company specializing in performing the type of work specified in this section with 
minimum three years of documented experience.

1.05 FIELD CONDITIONS

A. Maintain uniform temperature of minimum 60 degrees F, and maximum humidity of 40 percent prior to, 
during, and after installation.

1.06 PROJECT CONDITIONS

A. Sequence work to ensure acoustic ceilings are not installed until building is enclosed, sufficient heat is 
provided, dust generating activities have terminated, and overhead work is completed, tested, and approved.

B. Install acoustic units after interior wet work is dry.

1.07 EXTRA MATERIALS

A. See Section 01600 - Product Requirements, for additional provisions.

B. Provide 100 sq ft of extra units to DFCM.

PART 2  PRODUCTS

2.01 MANUFACTURERS 

A. Acoustic Tile:
1. USG; Product cast "glacier":  www.usg.com.
2. Substitutions:  See Section 01600 - Product Requirements.

2.02 MATERIALS

A. Acoustic Tile:  ASTM E 1264, Conforming to the following:
1. Size:  12 x 12 inches (300 x 300 mm).
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2. Thickness:  3/4 inches.
3. Composition:  Mineral.
4. Light Reflectance:  70 percent.
5. NRC Range:  65.
6. Edge:  Square.
7. Surface Finish:  Non-directional fissured.

B. Adhesive:  Waterproof, gun grade; type recommended by tile manufacturer.

C. Perimeter Moldings:  Rolled steel profile, white color.

D. Acoustic Sealant For Perimeter Moldings:  Specified in Section 07900.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions and substrate flatness before starting work.

B. Verify that substrate conditions are ready to receive the work of this section.

3.02 INSTALLATION

A. Install system in accordance with manufacturer's instructions.

B. Perimeter Molding:
1. Install edge molding at intersection of ceiling and vertical surfaces into bed of acoustic sealant.
2. Use longest practical lengths.
3. Miter corners.

C. Center tile on room axis leaving equal border units.

D. Fit acoustic units in place, free from damaged edges or other defects detrimental to appearance and function.

E. Lay directional patterned units one way with pattern parallel to shortest room axis.  Fit border units neatly 
against abutting surfaces.

F. Install acoustic units level in uniform plane.

3.03 TOLERANCES

A. Maximum Variation from Flat and Level Surface:  1/8 inch in 10 feet.

END OF SECTION

HFSArchitects
HFSA #0813.01
DFCM #07039260

Northern Utah County Building
Mountainland Applied Technology College

Utah College of Applied Technology

ADHESIVE APPLIED ACOUSTIC CEILINGS 09512 2 



SECTION 09650

RESILIENT FLOORING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Resilient sheet flooring.

B. Resilient tile flooring.

C. Resilient base.

D. Installation accessories.

1.02 RELATED REQUIREMENTS

A. Section 03300 - Cast-in-Place Concrete:  Restrictions on curing compounds for concrete slabs and floors.

1.03 REFERENCE STANDARDS

A. ASTM E 648 - Standard Test Method for Critical Radiant Flux of Floor-Covering Systems Using a Radiant 
Heat Energy Source; 2008.

B. ASTM F 710 - Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring; 2008.

C. ASTM F 1066 - Standard Specification for Vinyl Composition Floor Tile; 2004.

D. ASTM F 1303 - Standard Specification for Sheet Vinyl Floor Covering with Backing; 2004.

E. ASTM F 1861 - Standard Specification for Resilient Wall Base; 2002.

F. ASTM F 1913 - Standard Specification for Vinyl Sheet Floor Covering Without Backing; 2004.

G. NFPA 253 - Standard Method of Test for Critical Radiant Flux of Floor Covering Systems Using a Radiant 
Heat Energy Source; National Fire Protection Association; 2006.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on specified products, describing physical and performance characteristics; 
including sizes, patterns and colors available; and installation instructions.

C. Selection Samples:  Submit manufacturer's complete set of color samples for HFS Architects's initial 
selection.

D. Verification Samples:  Submit two samples, 12 x12 inch in size illustrating color and pattern for each resilient 
flooring product specified.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Protect roll materials from damage by storing on end.

1.06 FIELD CONDITIONS

A. Maintain temperature in storage area between 55 degrees F and 90 degrees F.

B. Store materials for not less than 48 hours prior to installation in area of installation at a temperature of 70 
degrees F to achieve temperature stability.  Thereafter, maintain conditions above 55 degrees F.

PART 2  PRODUCTS
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2.01 SHEET FLOORING

A. Vinyl Sheet Flooring:  Homogeneous without backing, with color and pattern throughout full thickness, and:
1. Minimum Requirements:  Comply with ASTM F 1303, Type II, without backing, or ASTM F 1913.
2. Critical Radiant Flux (CRF):  Minimum 0.45 watt per square centimeter, when tested in accordance with 

ASTM E 648 or NFPA 253.
3. Total Thickness and Wear Layer Thickness:  0.080 inch nominal.
4. Static Load Resistance:  125 psi minimum, when tested as specified in ASTM F 1303.
5. Heat welded seams.
6. Integral coved base with cap strip.
7. Pattern:  Marbleized.

B. Vinyl Welding Rod:  Solid vinyl bead produced by manufacturer of vinyl flooring for heat welding seams, in 
color matching field color.

2.02 TILE FLOORING

A. Vinyl Composition Tile:  Homogeneous, with color extending throughout thickness, and:
1. Minimum Requirements:  Comply with ASTM F 1066, of Class corresponding to type specified.
2. Critical Radiant Flux (CRF):  Minimum 0.45 watt per square centimeter, when tested in accordance with 

ASTM E 648 or NFPA 253.
3. Size:  12 x 12 inch.
4. Thickness:  0.125 inch.
5. Pattern:  Marbleized.
6. Manufacturers:

a. Armstrong World Industries, Inc:  www.armstrong.com.
b. Mannington Mills, Inc:  www.mannington.com.
c. Tarkett Inc:  www.tarkett.com.
d. Substitutions:  See Section 01600 - Product Requirements.

2.03 RESILIENT BASE

A. Resilient Base:  ASTM F 1861, Type TS rubber, vulcanized thermoset;  straight base at carpet, and coved 
base at hard surface floors, and as follows:
1. Critical Radiant Flux (CRF):  Minimum 0.45 watt per square centimeter, when tested in accordance with 

ASTM E 648 or NFPA 253.
2. Height:  4 inch.
3. Thickness:  0.125 inch thick.
4. Finish:  Satin.
5. Length:  Roll.
6. Color:  Color as selected from manufacturer's standards.
7. Manufacturers:

a. Burke Flooring:  www.burkemercer.com.
b. Johnsonite, Inc:  www.johnsonite.com.
c. Roppe Corp:  www.roppe.com.
d. Substitutions:  See Section 01600 - Product Requirements.

2.04 ACCESSORIES

A. Subfloor Filler:  White premix latex; type recommended by adhesive material manufacturer.

B. Primers, Adhesives, and Seaming Materials:  Waterproof; types recommended by flooring manufacturer.

C. Moldings and Edge Strips:  Metal.

D. Filler for Coved Base:  Plastic.
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E. Sealer and Wax:  Types recommended by flooring manufacturer.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that sub-floor surfaces are smooth and flat within the tolerances specified for that type of work and are 
ready to receive resilient flooring.

B. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of work, are 
dust-free, and are ready to receive resilient base.

C. Verify that sub-floor surfaces are dust-free and free of substances that could impair bonding of adhesive 
materials to sub-floor surfaces.

D. Verify that concrete sub-floor surfaces are dry enough and ready for resilient flooring installation by testing 
for moisture emission rate and alkalinity in accordance with ASTM F 710; obtain instructions if test results 
are not within limits recommended by resilient flooring manufacturer and adhesive materials manufacturer.

3.02 PREPARATION

A. Prepare sub-floor surfaces as recommended by flooring and adhesive manufacturers.

B. Remove sub-floor ridges and bumps.  Fill minor low spots, cracks, joints, holes, and other defects with 
sub-floor filler to achieve smooth, flat, hard surface.

C. Prohibit traffic until filler is cured.

D. Clean substrate.

3.03 INSTALLATION

A. Starting installation constitutes acceptance of sub-floor conditions.

B. Install in accordance with manufacturer's instructions.

C. Spread only enough adhesive to permit installation of materials before initial set.

D. Fit joints tightly.

E. Set flooring in place, press with heavy roller to attain full adhesion.

F. Where type of floor finish, pattern, or color are different on opposite sides of door, terminate flooring under 
centerline of door.

G. Install edge strips at unprotected or exposed edges, where flooring terminates, and where indicated.
1. Resilient Strips:  Attach to substrate using adhesive.

H. Scribe flooring to walls, columns, cabinets, floor outlets, and other appurtenances to produce tight joints.

3.04 SHEET FLOORING

A. Install in accordance with manufacturer's instructions.

B. Spread only enough adhesive to permit installation of materials before initial set.

C. Set flooring in place, press with heavy roller to attain full adhesion.

D. Lay flooring with joints and seams parallel to longer room dimensions, to produce minimum number of 
seams.  Lay out seams to avoid widths less than 1/3 of roll width; match patterns carefully at seams.

E. Double cut sheet at seams.
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F. Finish seams in sheet vinyl by heat welding.

G. Coved Base:   Install as detailed on drawings, using coved base filler as backing at floor to wall junction.  
Extend sheet flooring vertically to height indicated, and cover top edge with metal cap strip.

3.05 TILE FLOORING

A. Install in accordance with manufacturer's instructions.

B. Mix tile from container to ensure shade variations are consistent when tile is placed, unless manufacturer's 
instructions say otherwise.

C. Spread only enough adhesive to permit installation of materials before initial set.

D. Set flooring in place, press with heavy roller to attain full adhesion.

E. Lay flooring with joints and seams parallel to building lines to produce symmetrical tile pattern.

F. Where floor finishes are different on opposite sides of door, terminate flooring under centerline of door.

G. Install edge strips at unprotected or exposed edges, where flooring terminates, and where indicated.  Before 
installation of flooring, secure metal strips with stainless steel screws.

H. Scribe flooring to walls, columns, cabinets, floor outlets, and other appurtenances to produce tight joints.

I. Install feature strips and floor markings where indicated.  Fit joints tightly.

3.06 RESILIENT BASE

A. Fit joints tightly and make vertical.  Maintain minimum dimension of 36 inches between joints.

B. Miter internal corners.  At external corners, 'V' cut back of base strip to 2/3 of its thickness and fold.  At 
exposed ends, use premolded units.

C. Install base on solid backing.  Bond tightly to wall and floor surfaces.

D. Scribe and fit to door frames and other interruptions.

3.07 CLEANING

A. Remove excess adhesive from floor, base, and wall surfaces without damage.

B. Clean in accordance with manufacturer's instructions.

3.08 PROTECTION

A. Prohibit traffic on resilient flooring for 48 hours after installation.

END OF SECTION
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SECTION 09685

CARPET TILE

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Carpet tile, fully adhered purchase and installation of State Contract Carpet Tile by preapproved vendor.

1.02 REFERENCE STANDARDS

A. ASTM D 2859 - Standard Test Method for Ignition Characteristics of Finished Textile Floor Covering 
Materials; 2006.

B. ASTM E 648 - Standard Test Method for Critical Radiant Flux of Floor-Covering Systems Using a Radiant 
Heat Energy Source; 2008.

C. CRI 104 - Standard for Installation of Commercial Textile Floorcovering Materials; Carpet and Rug Institute; 
2002.

D. CRI (GLA) - Green Label Testing Program - Approved Adhesive Products; Carpet and Rug Institute; current 
listings at www.carpet-rug.org.

E. NFPA 253 - Standard Method of Test for Critical Radiant Flux of Floor Covering Systems Using a Radiant 
Heat Energy Source; National Fire Protection Association; 2006.

1.03 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Indicate layout of joints.

C. Product Data:  Provide data on specified products, describing physical and performance characteristics; 
sizes, patterns, colors available, and method of installation.

D. Samples:  Submit two carpet tiles illustrating color and pattern design for each carpet color selected.

E. Submit two, 6 inch long samples of edge strip.

F. Maintenance Data:  Include maintenance procedures, recommended maintenance materials, and suggested 
schedule for cleaning.

G. Maintenance Materials:  Furnish the following for DFCM's use in maintenance of project.
1. See Section 01600 - Product Requirements, for additional provisions.
2. Extra Carpet Tiles:  Quantity equal to 5 percent of total installed of each color and pattern installed.

1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing specified carpet tile with minimum three 
years documented experience.

B. Installer Qualifications:  Company specializing in installing carpet with minimum five years experience and 
approved for State Contract carpet.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Shaw; Product Connect EW24 NOTE:  This carpet is on state contract.

2.02 MATERIALS

HFSArchitects
HFSA #0813.01
DFCM #07039260

Northern Utah County Building
Mountainland Applied Technology College

Utah College of Applied Technology

CARPET TILE 09685 1 



A. Carpet Tile:, manufactured in one color dye lot.
1. Tile Size:  24 x 24 inch, nominal.
2. Critical Radiant Flux:  Minimum of 0.22 watts/sq cm, when tested in accordance with ASTM E 648 or 

NFPA 253.
3. Surface Flammability Ignition:  Pass ASTM D 2859 (the "pill test").
4. Max. Electrostatic Charge: 3 Kv. at 20 percent relative humidity.

2.03 ACCESSORIES

A. Sub-Floor Filler:  White premix latex; type recommended by flooring material manufacturer.

B. Edge Strips:  Rubber, color as selected.

C. Adhesives:  Acceptable to carpet tile manufacturer, compatible with materials being adhered; maximum VOC 
of 50 g/L; CRI Green Label certified; in lieu of labeled product, independent test report showing compliance is 
acceptable.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of work, are 
dust-free,  and are ready to receive carpet tile.

3.02 PREPARATION

A. Remove sub-floor ridges and bumps.  Fill minor or local low spots, cracks, joints, holes, and other defects 
with sub-floor filler.

B. Vacuum clean substrate.

3.03 INSTALLATION

A. Starting installation constitutes acceptance of sub-floor conditions.

B. Install carpet tile in accordance with manufacturer's instructions and CRI 104.

C. Blend carpet from different cartons to ensure minimal variation in color match.

D. Cut carpet tile clean.  Fit carpet tight to intersection with vertical surfaces without gaps.

E. Lay carpet tile in square pattern, with pile direction parallel to next unit, set parallel to building lines.

F. Fully adhere carpet tile to substrate.

G. Trim carpet tile neatly at walls and around interruptions.

H. Complete installation of edge strips, concealing exposed edges.

3.04 CLEANING

A. Remove excess adhesive without damage, from floor, base, and wall surfaces.

B. Clean and vacuum carpet surfaces.

END OF SECTION
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SECTION 09850

ACOUSTICAL PANELS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fabric-covered fiberglass core panels and mounting accessories.

1.02 RELATED REQUIREMENTS

A. Section 09511 - Suspended Acoustical Ceilings.

B. Section 09512 - Adhesive Applied Acoustic Ceilings.

1.03 REFERENCE STANDARDS

A. ASTM C 423 - Standard Test Method for Sound Absorption and Sound Absorption Coefficients by the 
Reverberation Room Method; 2007a.

B. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 2008.

C. ASTM E 795 - Standard Practices for Mounting Test Specimens During Sound Absorption Tests; 2005.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data: Manufacturer's printed data sheets for products specified.

C. Shop Drawings: Fabrication and installation details, panel layout, and fabric orientation.

D. Selection Samples: Manufacturer's color charts for fabric covering, indicating full range of fabrics, colors, and 
patterns available .

E. Verification Samples: Fabricated samples of each type of panel specified; 12 x 12 in, showing construction, 
edge details, and fabric covering.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company with not less than 5 years of experience in manufacturing acoustical 
products similar to those specified.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Protect acoustical panels from moisture during shipment, storage, and handling. Deliver in factory-wrapped 
bundles; do not open bundles until panels are needed for installation.

B. Store panels flat, in dry, well-ventilated space; do not stand panels on end.

C. Protect panel edges from damage.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Acoustical Wall Panels:
1. Acoustical Solutions, Product AlphaSorb: www.acousticalsolutions.com
2. Acoustical Panel Systems,    :www.acpansys.com
3. Conwed, Product DesignScape: www.conweddesignscape.com
4. Decoustics, Product AP: www.decoustics.com
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B. Substitutions:  See Section 01600 - Product Requirements.

C. Provide all acoustical panels by one manufacturer.

2.02 ACOUSTICAL WALL PANELS

A. Panels:  Prefinished, factory assembled fabric-covered panels.
1. Surface Burning Characteristics:  Flame spread index of 25 or less and smoke developed index of 450 

or less, when tested in accordance with ASTM E 84.

B. Fiberglass Core Panels:
1. Density: 7-10 lb/cu ft.
2. Noise Reduction Coefficient (NRC): 0.70-0.80 when tested in accordance with ASTM C 423 for Type A 

mounting, per ASTM E 795.
3. Panel Width: As detailed.
4. Panel Height: As detailed.
5. Panel Thickness: 2 in.
6. Corners: beveled.

C. Fabric Covering: Seamless fabric facing material, for stretched covering of core material.
1. Fabric: Guilford FR701, 2100 Series.
2. Color: As selected by HFS Architects from manufacturer's full range.

2.03 FABRICATION

A. General: Fabricate panels to sizes and configurations indicated, with fabric facing installed without sagging, 
wrinkles, blisters, or visible seams.
1. Where radiused or mitered corners are indicated, install fabric to avoid seams or gathering of material.
2. For panels suspended from ceiling, provide fabric covering both sides, with seams only at panel edges.

B. Tolerances: Fabricate to finished tolerance of plus or minus 1/16 in for thickness, overall length and width, 
and squareness from corner to corner.

2.04 ACCESSORIES

A. Back-Mounting Accessories: Manufacturer's standard accessories for concealed support, designed to allow 
panel removal, and as follows:
1. Two-part clip and base-support bracket system; brackets designed to support full weight of panels and 

clips designed for lateral support, with one part mechanically attached to back of panel and the other 
attached to substrate.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine substrates for conditions detrimental to installation of acoustical panels. Proceed with installation 
only after unsatisfactory conditions have been corrected.

3.02 INSTALLATION

A. Install acoustical panels in locations indicated, following installation recommendations of panel manufacturer. 
Align panels accurately, with edges plumb and top edges level. Scribe to fit accurately at adjoining work and 
penetrations.

B. Install panels to construction tolerances of plus or minus 1/16 in for the following:
1. Plumb and level.
2. Flatness.

3.03 CLEANING
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A. Clean fabric facing upon completion of installation from dust and other foreign materials, following 
manufacturer's instructions.

B. Remove surplus materials, trimmed portions of panels, and debris resulting from installation.

3.04 PROTECTION

A. Provide protection of installed acoustical panels until completion of the work.

B. Replace panels that cannot be cleaned and repaired to satisfaction of the HFS Architects.

END OF SECTION
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SECTION 09900

PAINTS AND COATINGS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Surface preparation.

B. Field application of paints, stains, varnishes, and other coatings.

C. Scope:  Finish all interior and exterior surfaces exposed to view, unless fully factory-finished and unless 
otherwise indicated, including the following:

D. Do Not Paint or Finish the Following Items:
1. Items fully factory-finished unless specifically so indicated; materials and products having 

factory-applied primers are not considered factory finished.
2. Items indicated to receive other finishes.
3. Items indicated to remain unfinished.
4. Fire rating labels, equipment serial number and capacity labels, and operating parts of equipment.
5. Floors, unless specifically so indicated.
6. Glass.
7. Concealed pipes, ducts, and conduits.

1.02 RELATED REQUIREMENTS

A. Section 02765 - Pavement Markings:  Painted pavement markings.

B. Section 05500 - Metal Fabrications:  Shop-primed items.

C. Section 05510 - Metal Stairs:  Shop-primed items.

D. Section 13915 - Identification for Fire Suppression Piping and Equipment:  Painted identification.

E. Section 15075 - Mechanical Identification:  Painted identification.

F. Section 15076 - Identification for HVAC Piping and Equipment:  Painted identification.

G. Section 16075 - Electrical Identification:  Color coding scheme for items to be painted under this section.

1.03 DEFINITIONS

A. Conform to ASTM D 16 for interpretation of terms used in this section.

1.04 REFERENCE STANDARDS

A. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for Architectural Coatings; 
U.S. Environmental Protection Agency; current edition.

B. ASTM D 16 - Standard Terminology for Paint, Related Coatings, Materials, and Applications; 2007.

1.05 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on all finishing products, including VOC content.

C. Samples:  Submit two paper chip samples, 6 x 6 inch in size illustrating range of colors and textures 
available for each surface finishing product scheduled.

1.06 MOCK-UP
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A. See Section 01400 - Quality Requirements, for general requirements for mock-up.

B. Provide panel, 10 feet long by 10 feet wide, illustrating coating color, texture, and finish.

C. Provide door and frame assembly illustrating paint coating color, texture, and finish.

D. Locate where directed.

E. Mock-up may remain as part of the work.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.

B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand code, 
coverage, surface preparation, drying time, cleanup requirements, color designation, and instructions for 
mixing and reducing.

C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F and a maximum of 90 degrees F, in 
ventilated area, and as required by manufacturer's instructions.

1.08 FIELD CONDITIONS

A. Do not apply materials when surface and ambient temperatures are outside the temperature ranges required 
by the paint product manufacturer.

B. Follow manufacturer's recommended procedures for producing best results, including testing of substrates, 
moisture in substrates, and humidity and temperature limitations.

C. Provide lighting level of 80 ft candles measured mid-height at substrate surface.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Provide all paint and coating products used in any individual system from the same manufacturer; no 
exceptions.

B. Paints:
1. Duron, Inc:  www.duron.com.
2. ICI Paints:  www.icipaintsinna.com.
3. Benjamin Moore & Co:  www.benjaminmoore.com.
4. PPG Architectural Finishes, Inc:  www.ppgaf.com.
5. Kwall-Howells.

C. Substitutions:  See Section 01600 - Product Requirements.

2.02 PAINTS AND COATINGS - GENERAL

A. Paints and Coatings:  Ready mixed, unless intended to be a field-catalyzed coating.
1. Provide paints and coatings of a soft paste consistency, capable of being readily and uniformly 

dispersed to a homogeneous coating, with good flow and brushing properties, and capable of drying or 
curing free of streaks or sags.

2. Supply each coating material in quantity required to complete entire project's work from a single 
production run.

3. Do not reduce, thin, or dilute coatings or add materials to coatings unless such procedure is specifically 
described in manufacturer's product instructions.
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B. Primers:  Where the manufacturer offers options on primers for a particular substrate, use primer categorized 
as "best" by the manufacturer.

C. Volatile Organic Compound (VOC) Content:  
1. Provide coatings that comply with the most stringent requirements specified in the following:

a. 40 CFR 59, Subpart D--National Volatile Organic Compound Emission Standards for Architectural 
Coatings.

2. Determination of VOC Content:  Testing and calculation in accordance with 40 CFR 59, Subpart D (EPA 
Method 24), exclusive of colorants added to a tint base and water added at project site; or other method 
acceptable to authorities having jurisdiction.

D. Colors:  As indicated on drawings

2.03 PAINT SYSTEMS - EXTERIOR

A. Paint ME-OP-2A - Ferrous Metals, Primed, Alkyd, 2 Coat:
1. Touch-up with rust-inhibitive primer recommended by top coat manufacturer.
2. Semi-gloss:  Two coats of alkyd enamel; .

2.04 PAINT SYSTEMS - INTERIOR

A. Paint CI-OP-3A - Concrete/Masonry, Opaque, Alkyd, 3 Coat:
1. One coat of block filler.
2. Semi-gloss:  Two coats of alkyd enamel; .

B. Paint MI-OP-2A -  Ferrous Metals, Primed, Alkyd, 2 Coat:
1. Touch-up with alkyd primer.
2. Semi-gloss:  Two coats of alkyd enamel; .

C. Paint GI-OP-3LA - Gypsum Board/Plaster, Latex-Acrylic, 3 Coat:
1. One coat of alkyd primer sealer.
2. Eggshell:  Two coats of latex-acrylic enamel; .

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces are ready to receive work as instructed by the product manufacturer.

B. Examine surfaces scheduled to be finished prior to commencement of work.  Report any condition that may 
potentially affect proper application.

C. Test shop-applied primer for compatibility with subsequent cover materials.

D. Measure moisture content of surfaces using an electronic moisture meter.  Do not apply finishes unless 
moisture content of surfaces are below the following maximums:
1. Gypsum Wallboard:  12 percent.
2. Masonry, Concrete, and Concrete Unit Masonry:  12 percent.

3.02 PREPARATION

A. Clean surfaces thoroughly and correct defects prior to coating application.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best result for the 
substrate under the project conditions.

C. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim, 
escutcheons, and fittings, prior to preparing surfaces or finishing.
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D. Seal surfaces that might cause bleed through or staining of topcoat.

E. Remove mildew from impervious surfaces by scrubbing with solution of tetra-sodium phosphate and bleach.  
Rinse with clean water and allow surface to dry.

F. Concrete and Unit Masonry Surfaces to be Painted:  Remove dirt, loose mortar, scale, salt or alkali powder, 
and other foreign matter.  Remove oil and grease with a solution of tri-sodium phosphate; rinse well and 
allow to dry.  Remove stains caused by weathering of corroding metals with a solution of sodium metasilicate 
after thoroughly wetting with water.  Allow to dry.

G. Gypsum Board Surfaces to be Painted:  Fill minor defects with filler compound.  Spot prime defects after 
repair.

H. Galvanized Surfaces to be Painted:  Remove surface contamination and oils and wash with solvent.  Apply 
coat of etching primer.

I. Corroded Steel and Iron Surfaces to be Painted:  Prepare using at least SSPC-PC 2 (hand tool cleaning) or 
SSPC-SP 3 (power tool cleaning) followed by SSPC-SP 1 (solvent cleaning).

J. Uncorroded Uncoated Steel and Iron Surfaces to be Painted:  Remove grease, mill scale, weld splatter, dirt, 
and rust.  Where heavy coatings of scale are evident, remove by hand or power tool wire brushing or 
sandblasting; clean by washing with solvent.  Apply a treatment of phosphoric acid solution, ensuring weld 
joints, bolts, and nuts are similarly cleaned.  Prime paint entire surface; spot prime after repairs.

K. Shop-Primed Steel Surfaces to be Finish Painted:  Sand and scrape to remove loose primer and rust.  
Feather edges to make touch-up patches inconspicuous.  Clean surfaces with solvent.  Prime bare steel 
surfaces.  Re-prime entire shop-primed item.

3.03 APPLICATION

A. Apply products in accordance with manufacturer's instructions.

B. Do not apply finishes to surfaces that are not dry.  Allow applied coats to dry before next coat is applied.

C. Apply each coat to uniform appearance.

D. Sand wood and metal surfaces lightly between coats to achieve required finish.

E. Vacuum clean surfaces of loose particles.  Use tack cloth to remove dust and particles just prior to applying 
next coat.

F. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed prior to 
finishing.

END OF SECTION
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SECTION 10100

VISUAL DISPLAY BOARDS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Markerboards and Tackboards.

1.02 RELATED REQUIREMENTS

A. Section 06100 - Rough Carpentry:  Blocking and supports.

B. Section 09111 - Non-Loadbearing Metal Framing:  Concealed supports in metal stud walls.

C. Section 09260 - Gypsum Board Assemblies:  Concealed supports in metal stud walls.

1.03 REFERENCE STANDARDS

A. ANSI A208.1 - American National Standard for Particleboard; 1999.

B. ASTM A 424 - Standard Specification for Steel, Sheet, for Porcelain Enameling; 2006.

C. ASTM F 793 - Standard Classification of Wall Covering by Use Characteristics; 2007.

D. FS L-P-1040 - Plastic Sheets and Strips (Polyvinyl Fluoride); Federal Specifications and Standards; Revision 
B, 1977.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide manufacturer's data on chalkboard, markerboard, tackboard, tackboard surface 
covering, trim, and accessories.

C. Shop Drawings:  Indicate wall elevations, dimensions, joint locations, special anchor details.

D. Samples:  Submit color charts for selection of color and texture of chalkboard, markerboard, tackboard, 
tackboard surface covering, and trim.

E. Maintenance Data:  Include data on regular cleaning, stain removal.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this section 
with minimum three years documented experience.

1.06 WARRANTY

A. See Section 01780 - Closeout Submittals, for additional warranty requirements.

B. Provide five year warranty for chalkboard and markerboard to include warranty against discoloration due to 
cleaning, crazing or cracking, and staining.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Visual Display Boards:
1. MooreCo, Inc\Best-Rite:  www.moorecoinc.com.
2. Claridge Products and Equipment, Inc:  www.claridgeproducts.com.
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3. Polyvision Corporation (Nelson Adams):  www.polyvision.com.
4. Substitutions:  See Section 01600 - Product Requirements.

2.02 VISUAL DISPLAY BOARDS

A. Markerboards:  Porcelain enamel on steel, laminated to core.
1. Color:  White.
2. Metal Face Sheet Thickness:  0.024 inch (24 gage).
3. Core:  Particleboard, manufacturer's standard thickness, laminated to face sheet.
4. Backing:  Aluminum foil, laminated to core.
5. Height:  48 inches.
6. Length:  As indicated on drawings.
7. Frame:  Extruded aluminum, with concealed fasteners.
8. Frame Finish:  Anodized, natural.

B. Tackboards:  Fine-grained, homogeneous natural cork.
1. Cork Thickness:  1/8 inch.
2. Fabric:  Vinyl coated fabric.
3. Color:  As selected from manufacturer's full range.
4. Backing:  Hardboard, 1/4 inch thick, laminated to tack surface.
5. Height:  48 inches.
6. Length:  As indicated on drawings.
7. Frame:  Extruded aluminum, with concealed fasteners.
8. Frame Finish:  Anodized, natural.

C. Combination Units and Units Made of More Than One Panel:  Factory-assembled chalkboards, 
markerboards, and tackboards in a single frame, of materials specified above.
1. Join panels of different construction with H-shaped extruded aluminum molding finished to match frame.

2.03 MATERIALS

A. Porcelain Enameled Steel Sheet:  ASTM A 424, Type I, Commercial Steel, with fired-on vitreous finish.

B. Vinyl Coated Fabric:  ASTM F 793 Category VI; clear top overcoat of polyvinyl fluoride in accordance with FS 
L-P-1040 Type 1, Grade B, Class 2, 0.0005 inch thick.

C. Particleboard:  ANSI A208.1; wood chips, set with waterproof resin binder, sanded faces.

D. Foil Backing:  Aluminum foil sheet, 0.005 inch thick.

2.04 ACCESSORIES

A. Map Rail:  Extruded aluminum, manufacturer's standard profile, with cork insert and runners for accessories; 
1 inch wide overall, full width of frame.

B. Map Supports:  Formed aluminum sliding hooks and roller brackets to fit map rail.

C. Cleaning Instruction Plate:  Provide instructions for chalkboard cleaning on a metal plate fastened to 
perimeter frame near chalkrail.

D. Chalk Tray:  Aluminum, manufacturer's standard profile one piece full length of chalkboard, molded ends; 
concealed fasteners, same finish as frame.

E. Mounting Brackets:  Concealed.

PART 3  EXECUTION

3.01 EXAMINATION
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A. Verify that field measurements are as indicated.

B. Verify that internal wall blocking is ready to receive work and positioning dimensions are as indicated on shop 
drawings.

3.02 INSTALLATION

A. Install boards in accordance with manufacturer's instructions.

B. Secure units level and plumb.

3.03 CLEANING

A. Clean board surfaces in accordance with manufacturer's instructions.

END OF SECTION
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SECTION 10165

PHENOLIC TOILET COMPARTMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Plastic laminate over phenolic core toilet compartments.

B. Plastic laminate over phenolic core shower compartments

1.02 RELATED REQUIREMENTS

A. Section 10800 - Toilet, Bath, and Laundry Accessories.

1.03 REFERENCE STANDARDS

A. ASTM A 666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel Sheet, Strip, 
Plate, and Flat Bar; 2003.

B. NEMA LD 3 - High-Pressure Decorative Laminates; National Electrical Manufacturers Association; 2005.

C. PS 1 - Structural Plywood; 2007.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Indicate partition plan, elevation views, dimensions, details of wall supports, door swings.

C. Product Data:  Provide data on panel construction, hardware, and accessories.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Phenolic Toilet Compartments:
1. General Partitions Mfg. Corp:  www.generalpartitions.com.
2. Global Steel Products Corp:  www.globalpartitions.com.
3. Sanymetal, A Crane Plumbing Company:  www.sanymetal.com.
4. Substitutions:  Section 01600 - Product Requirements.

2.02 MATERIALS

A. Plastic Laminate:  NEMA LD 3, HGS.

2.03 COMPONENTS

A. Toilet Compartments:  Plastic laminate finished, floor-mounted headrail-braced.

B. Doors, Panels, and Pilasters:  Plastic laminate adhesive and pressure bonded to faces and edges of solid 
phenolic core, with beveled corners and edges; edges of cut-outs sealed.

C. Door and Panel Dimensions:
1. Thickness:  1 inch.
2. Door Width:  24 inch.
3. Door Width for Handicapped Use:  36 inch, out-swinging.
4. Height:  58 inch.
5. Thickness of Pilasters:  1-1/4 inch.

HFSArchitects
HFSA #0813.01
DFCM #07039260

Northern Utah County Building
Mountainland Applied Technology College

Utah College of Applied Technology

PHENOLIC TOILET COMPARTMENTS 10165 1 



D. Urinal Screens:  Wall mounted with continuous stainless steel panel brackets, and floor-to-ceiling vertical 
upright consisting of pilaster anchored to floor and ceiling.

2.04 ACCESSORIES

A. Pilaster Shoes:  Formed ASTM A 666, Type 304 stainless steel with No. 4 finish, 3 inches high, concealing 
floor fastenings.
1. Provide adjustment for floor variations with screw jack through steel saddles integral with pilaster.

B. Head Rails:  Hollow stainless steel tube, 1 x 1-5/8 inch size, with anti-grip strips and cast socket wall 
brackets.

C. Wall Brackets:  Continuous type, satin stainless steel.

D. Attachments, Screws, and Bolts:  Stainless steel, tamper proof type.
1. For attaching panels and pilasters to brackets:  Through-bolts and nuts; tamper proof.

E. Hardware:  Satin stainless steel:
1. Pivot hinges, gravity type, adjustable for door close positioning; two per door.
2. Thumb turn door latch with exterior emergency access feature.
3. Door strike and keeper with rubber bumper; mounted on pilaster in alignment with door latch.
4. Coat hook with rubber bumper; one per compartment, mounted on door.
5. Provide door pull for outswinging doors.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify correct spacing of and between plumbing fixtures.

C. Verify correct location of built-in framing, anchorage, and bracing.

3.02 INSTALLATION

A. Install partitions secure, rigid, plumb, and level in accordance with manufacturer's instructions.

B. Maintain 3/8 to 1/2 inch space between wall and panels and between wall and end pilasters.

C. Attached panel brackets securely to walls using anchor devices.

D. Attach panels and pilasters to brackets.  Locate head rail joints at pilaster center lines.

3.03 TOLERANCES

A. Maximum Variation From True Position:  1/4 inch.

B. Maximum Variation From Plumb:  1/8 inch.

3.04 ADJUSTING

A. Adjust and align hardware to uniform clearance at vertical edge of doors, not exceeding 3/16 inch.

B. Adjust hinges to position doors in partial opening position when unlatched.  Return out-swinging doors to 
closed position.

C. Adjust adjacent components for consistency of line or plane.

END OF SECTION
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SECTION 10191

CUBICLE CURTAINS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Surface mounted overhead metal curtain track and guides.

B. Curtains.

1.02 RELATED REQUIREMENTS

A. Section 09511 - Suspended Acoustical Ceilings:  Suspended ceiling system to support track.

1.03 REFERENCE STANDARDS

A. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 2008.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data for curtain fabric characteristics.

C. Shop Drawings:  Indicate a reflected ceiling plan view of curtain track, hangers and suspension points, 
attachment details, schedule of curtain sizes.

D. Samples:  Submit 12 x 12 inch sample patch of curtain cloth with representative hem stitch detail, heading 
with reinforcement, and carrier attachment to curtain header.

E. Samples:  Submit 12 inch sample length of curtain track including typical splice and wall and ceiling hanger 
and escutcheon.

F. Maintenance Data:  Include recommended cleaning methods and materials and stain removal methods.

G. Maintenance Materials:  Furnish the following for DFCM's use in maintenance of project.
1. See Section 01600 - Product Requirements, for additional provisions.
2. Extra Curtains:  Two of each type and size.
3. Extra Carriers:  Ten.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Accept curtain materials on site and inspect for damage.

1.06 EXTRA MATERIALS

A. See Section 01600 - Product Requirements, for additional provisions.

B. Provide one of each curtain size.

C. Provide ten extra carriers.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Cubicle Curtains:
1. A. R. Nelson Co:  www.arnelson.com.
2. C/S General Cubicle:  www.c-sgroup.com/cubicle-track-curtains.
3. Imperial Fastener Co., Inc:  www.imperialfastener.com.

HFSArchitects
HFSA #0813.01
DFCM #07039260

Northern Utah County Building
Mountainland Applied Technology College

Utah College of Applied Technology

CUBICLE CURTAINS 10191 1 



4. Substitutions:  See Section 01600 - Product Requirements.

2.02 TRACKS AND TRACK COMPONENTS

A. Track:  Extruded aluminum sections; one piece per cubicle track run; I-beam profile.
1. Structural Performance:  Capable of supporting vertical test load of 50 lbs without visible deflection of 

track or damage to supports, safely supporting moving loads, and sufficiently rigid to resist visible 
deflection and without permanent set.

2. Track End Stop, Tees, Y's, and Switches:  To fit track section.
3. Track Bends:  Minimum 12 inch radius; fabricated without deformation of track section or impeding 

movement of carriers.
4. Suspension Rods:  Tubular Aluminum sections, sized to support design loads and designed to receive 

attachment from track and ceiling support.
5. Escutcheons to Suspension Rods:  Aluminum.
6. Finish on Exposed Surfaces:  Clear anodized finish.

B. Curtain Carriers:  Nylon slider to accurately fit track; designed to eliminate bind when curtain is pulled; fitted 
to curtain to prevent accidental curtain removal; one carrier for each 6 inches of fabric width.

C. Wand:  Aluminum hollow section, attached to lead carrier, for pull-to-close action.

2.03 CURTAINS

A. All Curtain Materials:
1. Flame spread index of 25, maximum; smoke developed index of 450, maximum; when tested in 

accordance with ASTM E 84.

B. Curtain:  Close weave cotton; anti-bacterial, self deodorizing, sanitized, and preshrunk.

C. Curtain:; color selected from manufacturer's standard range.

D. Open Mesh Cloth:  Open weave to permit air circulation; flameproof material, same color as curtain.

E. Curtain Fabrication:
1. Manufacture curtains of one piece, sized 10 percent wider than track length.  Terminate curtain 15 

inches from floor.
2. Include open mesh cloth at top 24 inches of curtain for room air circulation.
3. Curtain Heading:  Triple thickness 2 inches wide, with stitched button holes for carriers 6 inches on 

center, double fold bottom hem 2 inches wide with lead weights included.  Lock stitch seams in two 
rows.  Turn seam edges and lock stitch.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces are ready to receive work of this Section.

B. Verify that field measurements are as indicated.

3.02 INSTALLATION

A. Install curtain track to be secure, rigid, and true to ceiling line.

B. Install end cap and stop device.

C. Secure track to ceiling system.

D. Install curtains on carriers ensuring smooth operation.

3.03 SCHEDULES
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A. Bed Lab:  Cotton fabric type, open mesh tops, track suspended 6 inches below ceiling.

END OF SECTION
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SECTION 10260

WALL AND CORNER GUARDS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Corner guards.

1.02 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Indicate physical dimensions, features, anchorage details, and rough-in measurements.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Wall and Corner Guards:
1. Arden Architectural Specialties, Inc; Product CG SS:  www.ardenarch.com.
2. Pawling Corporation; Product CG-50:  www.pawling.com.
3. InPro Corporation; Product stainless steel surface mount corner guard:  www.inprocorp.com.
4. Substitutions:  See Section 01600 - Product Requirements.

2.02 COMPONENTS

A. Corner Guard - Surface Mounted:  One-piece unit, installed with adhesive.
1. Material:  Type 304 stainless steel, No. 4 finish.
2. Size:  3 inches.
3. Length:  Four feet.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install components in accordance with manufacturer's instructions, level and plumb, secured rigidly in 
position to wall framing members only.

B. Position corner guard 5" above finished floor to four foot five inches high.

END OF SECTION
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SECTION 10270

ACCESS FLOORING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Structural floor supported pedestal framing system.

B. Removable floor panels.

C. Accessories, including grilles.

D. System electrostatic grounding.

1.02 RELATED REQUIREMENTS

A. Section 09685 - Carpet Tile:  Free layed carpet tile over access flooring.

1.03 REFERENCE STANDARDS

A. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 2008.

B. NFPA 75 - Standard for the Protection of Information Technology Equipment; National Fire Protection 
Association; 2003.

1.04 PERFORMANCE REQUIREMENTS

A. Pedestals:
1. Maximum Axial Load:  5,000 lb without permanent deformation.
2. Ultimate Strength:  Not less than twice design load.

B. Floor Panels:  Conform to the following:
1. Live Load:  250 lb/sq ft.
2. Maximum Deflection:  0.04 inch.
3. Concentrated Load:  1,000 lb on 1 sq in at any location with maximum deflection of 0.08 inch.
4. Permanent Deformation:  0.02 inch maximum at design load.
5. Ultimate Strength:  Not less than twice design load.
6. Surface Burning Characteristics:  Flame spread/Smoke developed index of 25/450, maximum, when 

tested in accordance with ASTM E 84.

C. Lateral Stability:  Design system for lateral stability in all directions, with or without panels in place.

D. Surface Electrical Resistance:  Maximum 1 ohm per panel.

1.05 DESIGN REQUIREMENTS

A. System:  Rigid grid system.

B. Access flooring system to achieve finished floor elevation 20 inches nominal height above building structural 
floor.

C. Floor Panel Size:  24 x 24 inches.

1.06 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data for grid system, panels, and accessories; electrical resistance characteristics 
and ground connection requirements.
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C. Shop Drawings:  Indicate floor layout, interruptions to grid, special sized panels, panels requiring drilling or 
cut-out for services, appurtenances or interruptions, edge details, grilles, registers, and location of perforated 
panels.

D. Manufacturer's Instructions:  Indicate special procedures, perimeter conditions requiring special attention.

1.07 QUALITY ASSURANCE

A. Comply with requirements of  NFPA 75.

B. Designer Qualifications:  Design floor system structure layout for this project under direct supervision of a 
Professional Structural Engineer experienced in design of floors of the type required and licensed in Utah.

C. Manufacturer Qualifications:  Company specializing in manufacturing the types of products specified in this 
section, with minimum three years of documented experience.

D. Installer Qualifications:  Company specializing in performing the type of work required in this section, with 
minimum five years of experience.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Access Flooring:
1. Tate Access Floors, Inc; Product All Steel 1000:  www.tateaccessfloors.com.
2. Substitutions:  See Section 01600 - Product Requirements.

2.02 COMPONENTS

A. Pedestals:  Steel with flat bottom base plate, threaded supporting rod, vibration proof lock nut to permit 1-1/2 
inch adjustment, galvanized finish.

B. Frame Grid Stringers:  Continuous type, consisting of steel channels, box, or tee sections.

C. Floor Panels:
1. Panel Edge:  Vinyl trim, slip-on type.
2. Floor Panel Finish Adhesive:  Moisture resistant type recommended by floor finish manufacturer.

D. Perforated Floor Panels:  Same material, size, and construction as floor panels with slide dampers for 
controlled air circulation.

2.03 ACCESSORIES

2.04 FINISHING

A. Exposed Metal Surfaces:  Baked enamel finish; color as selected.

2.05 SOURCE QUALITY CONTROL

A. Fabrication Tolerances:
1. Floor Panel Flatness:  Plus or minus 0.02 inch in any direction.
2. Floor Panel Width or Length From Specified Size:  Plus or minus 0.02 inch.
3. Floor Panel Squareness:  Plus or minus 0.03 inch difference between opposite diagonal dimensions.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify field measurements are as shown on shop drawings.

3.02 PREPARATION
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A. Vacuum clean substrate surfaces.

3.03 INSTALLATION

A. Install components in accordance with manufacturer's instructions.

B. Secure pedestal base plate to subfloor with adhesive.

C. Install additional pedestals where grid pattern is interrupted by room appurtenances or at cut-outs.

D. Install stringers and floor panels on pedestals with full bearing.

E. Close field cut floor panels with edge trim.

F. Cut ten holes in floor panels to accommodate DFCM equipment.  Provide cable cut-out protection.

G. Provide floor with edge trim and end closures.

3.04 TOLERANCES

A. Maximum Out of Level Floor Panel Tolerance:  1/16 inch in 10 ft, non-cumulative.

3.05 ADJUSTING

A. Adjust pedestals to achieve a level floor and to assure adjacent floor panel surfaces are flush.

3.06 PROTECTION

A. Do not permit traffic over unprotected floor surface.

3.07 SCHEDULES

A. Main Server Room C132 and IT Workroom:  24 x 24 inch floor panel, 18" above floor slab with free laid 
carpet tile.

END OF SECTION
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SECTION 10350

FLAGPOLES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Aluminum Flagpoles.

1.02 REFERENCE STANDARDS

A. ASTM A 123/A 123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel 
Products; 2002.

B. ASTM B 221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, 
and Tubes; 2006.

C. ASTM B 221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, 
Profiles, and Tubes [Metric]; 2007.

1.03 PERFORMANCE REQUIREMENTS

A. Flagpole With Flag Flying:  Resistant without permanent deformation to 100 miles/hr wind velocity; nonsafety 
design factor of 2.5.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on pole, accessories, and configurations.

C. Shop Drawings:  Indicate detailed dimensions, base details, anchor requirements, and imposed loads.

1.05 QUALITY ASSURANCE

A. Designer Qualifications:  Design flagpole foundation under direct supervision of a Professional Structural 
Engineer experienced in design of this Work and licensed Utah.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Spiral wrap flagpole with protective covering and pack in protective shipping tubes or containers.

B. Protect flagpole and accessories from damage or moisture.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Flagpoles:
1. American Flagpole:  www.americanflagpole.com.
2. Concord Industries, Inc:  www.concordindustries.com.
3. Pole-Tech Co., Inc:  www.poletech.com.
4. Substitutions:  See Section 01600 - Product Requirements.

2.02 FLAGPOLES

A. Flagpole:  Aluminum.
1. Nominal Height:  one 35 and one 34 ft; measured from nominal ground elevation.
2. Mounting: Ground mounted type.
3. Halyard:  Interior type.
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2.03 POLE MATERIALS

A. Aluminum:  ASTM B221 (ASTM B 221M), 6063 alloy, T6 temper.

2.04 ACCESSORIES

A. Finial Ball:  Stainless steel, 6 inch diameter.

B. Truck Assembly:  Cast aluminum; revolving, stainless steel ball bearings, non-fouling.

C. Flag:  one US and one Utah design, 60 by 96 inch size, nylon fabric, brass grommets, hemmed edges.

2.05 FINISHING

A. Metal Surfaces in Contact With Concrete:  Asphaltic paint.

B. Concealed Steel Surfaces:  Galvanized to ASTM A 123/A 123M requirements.

C. Exposed to View Steel Surfaces:  Galvanized to ASTM A 123/A 123M requirements.

D. Aluminum:  Anodized to Class 1 color anodized surface, Dark Bronze color.

E. Finial:  Gold anodized finish.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install flagpole, base assembly, and fittings in accordance with manufacturer's instructions.

3.02 TOLERANCES

A. Maximum Variation From Plumb:  1 inch.

3.03 ADJUSTING

A. Adjust operating devices so that halyard and flag function smoothly.

END OF SECTION
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SECTION 10400

IDENTIFICATION DEVICES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Room and door signs.

B. Building identification signs.

C. Plaque.

D. Traffic signs.

1.02 RELATED REQUIREMENTS

A. Section 16195 - Electrical Identification.

1.03 REFERENCE STANDARDS

A. ANSI/ICC A117.1 - American National Standard for Accessible and Usable Buildings and Facilities; 
International Code Council; 2003.

B. ATBCB ADAAG - Americans with Disabilities Act Accessibility Guidelines; 2002.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Manufacturer's printed product literature for each type of sign, indicating sign styles, font, 
foreground and background colors, locations, overall dimensions of each sign.

C. Signage Schedule:  Provide information sufficient to completely define each sign for fabrication, including 
room number, room name, other text to be applied, sign and letter sizes, fonts, and colors.
1. When room numbers to appear on signs differ from those on the drawings, include the drawing room 

number on schedule.
2. When content of signs is indicated to be determined later, request such information from DFCM through 

HFS Architects at least 2 months prior to start of fabrication; upon request, submit preliminary schedule.
3. Submit for approval by DFCM through HFS Architects prior to fabrication.

D. Samples:  Submit two samples of each type of sign, of size similar to that required for project, illustrating 
sign style, font, and method of attachment.

E. Selection Samples:  Where colors are not specified, submit two sets of color selection charts or chips.

F. Verification Samples:  Submit samples showing colors specified.

G. Manufacturer's Installation Instructions:  Include installation templates and attachment devices.

H. Maintenance Materials:  Furnish the following for DFCM's use in maintenance of project.
1. Curved Sign Media Suction Cups:  One for each 100 signs; for removing media.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this section 
with minimum three years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Package signs as required to prevent damage before installation.
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B. Package room and door signs in sequential order of installation, labeled by floor or building.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Curved Signs:
1. Vista System; Model WF Vletter:  www.vistasystem.com.
2. APCO; Model "Arcadia": www.apcosigns.com.
3. Substitutions:  See Section 01600 - Product Requirements.

B. Dimensional Letter Signs:
1. The Southwell Company: www.southwellco.com.
2. The Bronze Plaque: www.thebronzeplaque.com.

C. Other Signs:

D. Plaques:
1. Centec Cast: wwwcenteccast.com.
2. Wausau Awards & Engraving: www.wausauawards.com.
3. Substitutions:  See Section 01600 - Product Requirements.

2.02 SIGNAGE APPLICATIONS

A. Accessibility Compliance:  All signs are required to comply with ADAAG and ANSI/ICC A 117.1 and 
applicable building codes, unless otherwise indicated; in the event of conflicting requirements, comply with 
the most comprehensive and specific requirements.

B. Room and Door Signs:  Provide a sign for every doorway, whether it has a door or not, not including 
corridors, lobbies, and similar open areas.
1. Sign Type:  Curved signs with engraved panel media as specified.
2. Provide "tactile" signage, with letters raised minimum 1/32 inch and Grade II braille.
3. Character Height:  1 inch.
4. Sign Height:  3 inches, unless otherwise indicated.
5. Office Doors:  Identify with room numbers to be determined later, not the numbers shown on the 

drawings; in addition, provide "window" section for replaceable occupant name.
6. Conference and Meeting Rooms:  Identify with room numbers to be determined later, not the numbers 

shown on the drawings; in addition, provide "window" section with sliding "In Use/Vacant" indicator.
7. Service Rooms:  Identify with room names and numbers to be determined later, not those shown on the 

drawings.
8. Rest Rooms:  Identify with pictograms, the names "MEN" and "WOMEN", room numbers to be 

determined later, and braille.
9. Elevator: Identify pictogram and instruction to use stairs in event of fire.
10. Stairs: Identify with pictogram of stair and "EXIT" and braile.
11. Second level exterior deck (2 doors)  "This door to remain unlocked during business hours" and braile

C. Building Identification Signs:
1. Use individual metal letters.
2. Mount on outside wall in location shown on drawings.

D. Plaque:  24" by 36", with a 4" diameter state of Utah seal, the name of the project in 7/8" capital Centur 
Gothic style lettering, the balance of the text shall be in 5/8" Century Gothic style letters, "Dedicated Month 
20XX", the govenor, the director of the Division of Administrative Services, the DFCM director the president 
of MATC, the name of the contractor and the name of the Archiect.
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E. Traffic Signs:  3 UDOT standard 'STOP" signs located at each curb cut- note this is not detailed on the 
drawings.

2.03 SIGN TYPES

A. Curved Signs:  One-piece, curved extruded aluminum media holder securing flat, flexible sign media by 
curved lip on two sides; other two sides closed by end caps; concealed mounting attachment.
1. Sizes:  As indicated on the drawings.
2. Finish:  Natural (clear) anodized.
3. Sign Orientation:  Curved in horizontal section.
4. End Caps:  Aluminum with finish matching frame and stainless steel screw attachment.
5. Clear Cover:  For customer produced sign media, provide clear cover of polycarbonate plastic, glossy 

on back, non-glare on front.
6. Wall Mounting of One-Sided Signs:  Mechanical anchorage, with predrilled holes.

B. Color and Font:  Unless otherwise indicated:
1. Character Font:  Helvetica, Arial, or other sans serif font.
2. Character Case:  Upper case only.
3. Background Color:  Clear.
4. Character Color:  Contrasting color.

2.04 TACTILE SIGNAGE MEDIA

A. Engraved Panels:  Laminated colored plastic; engraved through face to expose core as background color:
1. Total Thickness:  1/16 inch.

2.05 PLAQUES

A. Metal Plaques:
1. Product:.

2.06 DIMENSIONAL LETTERS

A. Metal Letters:
1. Product:  Cast Aluminum- see monument sign detail for size.
2. Mounting:  concealed anchors.

2.07 ACCESSORIES

A. Concealed Screws:  Stainless steel, galvanized steel, chrome plated, or other non-corroding metal.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that substrate surfaces are ready to receive work.

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install neatly, with horizontal edges level.

C. Locate signs where indicated:
1. Room and Door Signs:  Locate on wall at latch side of door with centerline of sign at 60 inches above 

finished floor.
2. If no location is indicated obtain DFCM's instructions.

D. Protect from damage until Substantial Completion; repair or replace damage items.
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END OF SECTION
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SECTION 10500

LOCKERS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Locker units with hinged doors.

B. Metal tops and filler panels.

1.02 RELATED REQUIREMENTS

A. Section 03300 - Cast-in-Place Concrete:  Concrete base construction.

1.03 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on locker types, sizes and accessories.

C. Shop Drawings:  Indicate locker plan layout, numbering plan and combination lock code.

D. Samples:  Submit two samples 3 x 6 inches in size, of each color scheduled; applied to specified base metal.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Protect locker finish and adjacent surfaces from damage.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Lockers:
1. Art Metal Products:  www.artmetalproducts.com.
2. Lyon Workspace Products:  www.lyonworkspace.com.
3. Penco Products, Inc:  www.pencoproducts.com.
4. Republic Storage Systems Co:  www.republicstorage.com.
5. Substitutions:  See Section 01600 - Product Requirements.

2.02 MATERIALS

A. Sheet Steel:  ASTM A 653/A 653M SS Grade 50/340, with G90/Z275 coating, stretcher leveled; to the 
following minimum thicknesses:
1. Body and Shelf: 24 gage, 0.024 inch.
2. Door Outer Face: 18 gage, 0.048 inch.
3. Door Inner Face: 20 gage, 0.036 inch.
4. Door Frame: 16 gage, 0.060 inch.
5. Hinges: 14 gage, 0.075 inch.
6. Base: 20 gage, 0.036 inch.
7. Sloping Top: 20 gage, 0.036 inch.
8. Trim: 20 gage, 0.036 inch.

B. Accessories For Each Locker:  Two single prong wall hooks, rubber bumper.

C. Locker Benches:  Stationary type; bench top of laminated maple species wood, stained, sealed and 
varnished; pedestals of chrome steel, 16 inches high.

2.03 LOCKER UNITS
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A. Width: 12 inches

B. Configuration: double tier.

C. Base: Metal base.
1. Base Height: 4 inch.

D. Top: Sloped metal with closures.

E. Locking: Equipped for padlock hasps.

F. Ventilation Method: Door louvers.

G. Class: Quiet.

H. Locker Body:  Formed and flanged; with steel stiffener ribs; electric spot welded.

I. Frames:  Formed channel shape, welded and ground flush, welded to body, resilient gaskets and latching for 
quiet operation.

J. Number Plates:  Provide oval shaped brass plates.  Form numbers 1/2 inch high of block font style with ADA 
designation, in contrasting color.

K. Fabricate sloped metal tops, ends and closure pieces.

2.04 FINISHING

A. Clean, degrease, and neutralize metal; prime and finish with one coat of baked enamel.

B. Paint locker units 2 colors, as scheduled.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install lockers plumb and square.

C. Place and secure on prepared base.

D. Secure lockers with anchor devices to suit substrate materials.  Minimum Pullout Force:  100 lb.

E. Bolt adjoining locker units together to provide rigid installation.

F. Install end panels, filler panels, and sloped tops.

G. Install accessories.

H. Replace components that do not operate smoothly.

3.02 CLEANING

A. Clean locker interiors and exterior surfaces.

END OF SECTION
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SECTION 10523

FIRE EXTINGUISHERS, CABINETS AND ACCESSORIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fire extinguishers.

B. Fire extinguisher cabinets.

C. Accessories.

1.02 REFERENCE STANDARDS

A. NFPA 10 - Standard for Portable Fire Extinguishers; National Fire Protection Association; 2007.

B. UL (FPED) - Fire Protection Equipment Directory; Underwriters Laboratories Inc.; current edition.

1.03 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide extinguisher operational features, color and finish, anchorage details, and 
construction.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Fire Extinguishers, Cabinets and Accessories:
1. JL Industries, Inc:  www.jlindustries.com.
2. Larsen's Manufacturing Co:  www.larsensmfg.com.
3. Potter-Roemer:  www.potterroemer.com.
4. Substitutions:  See Section 01600 - Product Requirements.

2.02 FIRE EXTINGUISHERS

A. Fire Extinguishers - General:  Comply with product requirements of NFPA 10 and applicable codes, 
whichever is more stringent.
1. Provide extinguishers labeled by Underwriters Laboratories Inc. for the purpose specified and indicated.

B. Dry Chemical Type Fire Extinguishers:  Chrome plated brass valve with steel tank, with pressure gage.
1. Class 4A60BC.
2. Finish:  Baked enamel, red color.

C. Purple K Dry chemical Type Fire Extinguishers:  steel tank with chrome plated brass valve tank, with 
pressure gage.
1. Class 120BC.
2. Finish:  Baked enamel, white color.

2.03 FIRE EXTINGUISHER CABINETS

A. Metal:  Formed stainless steel sheet; 0.036 inch thick base metal.

B. Cabinet Configuration:  Semi-recessed type.

C. Door:  0.036 inch thick, reinforced for flatness and rigidity; latch.  Hinge doors for 180 degree opening with 
two butt hinge.  Provide nylon catch.
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D. Door Glazing:  Glass, clear, 1/8 inch thick float.  Set in resilient channel gasket glazing.

E. Cabinet Mounting Hardware:  Appropriate to cabinet. Pre-drill for anchors.

F. Finish of Cabinet Interior:  White enamel.

2.04 ACCESSORIES

A. Extinguisher Brackets:  Formed steel, chrome-plated.

B. Extinguisher Theft Alarm:  Battery operated alarm, 10 second delay for disarming, activated by opening 
cabinet door.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install cabinets plumb and level in wall openings, 36 inches from finished floor to inside bottom of cabinet.

C. Secure rigidly in place.

D. Place extinguishers in cabinets and on wall brackets.

3.02 SCHEDULES

A. Corriodors, 9 ea. Dry Chemical Type 4A60BC extinguisher with cabinet.

B. Kitchen: 2 ea. Purple K Dry Chemical Type 120BC extinguisher and Dry Chemical Type 4A60BC 
extinguishers.

C. Demonstration Kitchen: 1 ea. Dry Chemical Type 120BC extinguisher and Dry Chemical Type 4A60BC 
extinguishers.

D. Boiler Room and main electrical room:   1 ea. Dry Chemical Type 4A-60BC extinguisher.

END OF SECTION
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SECTION 10651

OPERABLE PANEL PARTITIONS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Acoustic operable panel partition.

B. Ceiling track, ceiling guards, and operating hardware.

1.02 RELATED REQUIREMENTS

A. Section 05500- Metal Fabrications:  Overhead track structural support framing.

B. Section 06200 - Finish Carpentry:  Wood perimeter trim.

C. Section 07900 - Joint Sealers:  Acoustical sealant.

1.03 REFERENCE STANDARDS

A. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 2008.

B. ASTM E 90 - Standard Test Method for Laboratory Measurement of Airborne Sound Transmission Loss of 
Building Partitions and Elements; 2004.

C. ASTM E 413 - Classification for Rating Sound Insulation; 2004.

D. ASTM E 557 - Standard Guide for The Installation of Operable Partitions; 2000 (Reapproved 2006).

E. ASTM F 793 - Standard Classification of Wallcovering by Use Characteristics; 2007.

F. UL (FRD) - Fire Resistance Directory; Underwriters Laboratories Inc.; current edition.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on partition materials.

C. Shop Drawings:  Indicate opening sizes, track layout, details of track and required supports, adjacent 
construction and finish trim, and stacking depth.

D. Samples for Selection:  Submit two samples of full manufacturer's color range for selection of colors.

E. Samples for Review:  Submit two samples of surface finish, 12 x 12 inches size, illustrating quality.

F. Maintenance Data:  Include recommended cleaning methods, cleaning materials, and stain removal 
methods.  Describe cleaning materials detrimental to finish surfaces and hardware finish.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified this section with 
minimum three years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of this section with minimum five years of 
experience.

PART 2  PRODUCTS

2.01 MANUFACTURERS
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2.02 COMPONENTS

A. Operable Panel Partition:  Side opening; paired panels; center stacking; manually operated.
1. Panel Finish:  Vinyl coated fabric.
2. Sound Transmission Class (STC):  41 -43 calculated in accordance with ASTM E 413, based on tests 

conducted in accordance with ASTM E 90, on panel size of 100 sq ft.

B. Panel Construction:
1. Panel face: 1/2" MDF

C. Core:  16 gage formed sheet steel frame top, bottom, jambs, and intermediates; welded construction, 
internally reinforced at suspension points, with acoustical insulation fill.
1. Thickness with Finish:  3 inches.
2. Trim:  Trimless.
3. Panel to Panel Seals:  Grooved and gasketed astragals; continuous flexible ribbed vinyl seal fitted to 

panel edge construction; color to match panel finish.

D. Track:  Formed steel; 1-1/4 x 1-1/4 inches size; thickness and profile designed to support loads, steel 
sub-channel and track connectors, .

E. Carriers:  Ball bearing, steel wheels on trolley carrier at top of every second panel, sized to carry imposed 
loads, with threaded pendant bolt for vertical adjustment.

F. Acoustic Seals:  Flexible acoustic seals at jambs, meeting mullions, ceilings, automatic retractable floor and 
ceiling seals, and above track to structure acoustic seal.

G. Vinyl Coated Fabric:  ASTM F 793 Category VI, polyvinyl fluoride finish for washability and improved flame 
retardance color selected from manufacturer's standard colors.

H. Accessories:  White enameled ceiling closure; aluminum jamb and head molding, fittings and attachments,.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify track supports are laterally braced and will permit track to be level within 1/4 inch of required position 
and parallel to the floor surface.

C. Verify floor flatness of 1/8 inch in 10 feet, non-cumulative.

D. Verify wall plumbness of 1/8 inch in 10 feet, non-cumulative.

3.02 INSTALLATION

A. Install partition in accordance with manufacturer's instructions and ASTM E 557.

B. Fit and align partition assembly and pocket doors level and plumb.

C. Lubricate moving components.

3.03 ADJUSTING

A. Adjust partition assembly to provide smooth operation from stacked to full open position.  Do not 
over-compress acoustic seals.

B. Visually inspect partition in full extended position for light leaks to identify a potential acoustical leak.

C. Adjust partition assembly to achieve lightproof seal.
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3.04 CLEANING

A. Clean finish surfaces and partition accessories.

3.05 CLOSEOUT ACTIVITIES

A. Demonstrate operation of partition and identify potential operational problems.

3.06 SCHEDULES

A. Custom Fit Training Room B208 & B209:  Paired hinged panel type, manual operation, floor to ceiling, STC 
of 41, vinyl wall covering both surfaces.

END OF SECTION
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SECTION 10800

TOILET, BATH, AND LAUNDRY ACCESSORIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Accessories for toilet rooms and utility rooms.

B. Grab bars.

1.02 RELATED REQUIREMENTS

A. Section 10165 - Phenolic Toilet Compartments.

1.03 REFERENCE STANDARDS

A. ASTM A 123/A 123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel 
Products; 2002.

B. ASTM A 269 - Standard Specification for Seamless and Welded Austenitic Stainless Steel Tubing for 
General Service; 2007a.

C. ASTM A 653/A 653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron 
Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2007.

D. ASTM A 666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel Sheet, Strip, 
Plate, and Flat Bar; 2003.

E. ASTM B 456 - Standard Specification for Electrodeposited Coatings of Copper Plus Nickel Plus Chromium 
and Nickel Plus Chromium; 2003.

F. ASTM C 1036 - Standard Specification for Flat Glass; 2006.

G. ASTM F 2285 - Standard Consumer Safety Performance Specification for Diaper Changing Tables for 
Commercial Use; 2004.

H. GSA CID A-A-3002 - Mirrors, Glass; U.S. General Services Administration; 1996.

1.04 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data on accessories describing size, finish, details of function, attachment methods.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Products listed are made by Bobrick.

B. Other Acceptable Manufacturers:
1. A & J Washroom Accessories Inc:  www.ajwashroom.com.
2. American Specialties, Inc:  www.americanspecialties.com.
3. Bobrick: www.bobrick.com
4. Bradley Corporation:  www.bradleycorp.com.
5. Substitutions:  Section 01600 - Product Requirements.

C. All items of each type to be made by the same manufacturer.

2.02 MATERIALS
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A. Accessories - General:  Shop assembled, free of dents and scratches and packaged complete with anchors 
and fittings, steel anchor plates, adapters, and anchor components for installation.
1. Grind welded joints smooth.
2. Fabricate units made of metal sheet of seamless sheets, with flat surfaces.

B. Keys:  Provide 2 keys for each accessory to DFCM; master key all lockable accessories.

C. Stainless Steel Sheet:  ASTM A 666, Type 304.

D. Stainless Steel Tubing:  ASTM A 269, Type 304 or 316.

E. Galvanized Sheet Steel:  Hot-dipped galvanized steel sheet, ASTM A 653/A 653M, with G90/Z275 coating.

F. Mirror Glass:  Float glass, ASTM C 1036 Type I, Class 1, Quality Q2, with silvering, copper coating, and 
suitable protective organic coating to copper backing in accordance with GSA CID A-A-3002.

G. Adhesive:  Two component epoxy type, waterproof.

H. Fasteners, Screws, and Bolts:  Hot dip galvanized, tamper-proof, security type.

I. Expansion Shields:  Fiber, lead, or rubber as recommended by accessory manufacturer for component and 
substrate.

2.03 FINISHES

A. Stainless Steel:  No. 4 satin brushed finish, unless otherwise noted.

B. Chrome/Nickel Plating:  ASTM B 456, SC 2, satin finish, unless otherwise noted.

C. Baked Enamel:  Pretreat to clean condition, apply one coat primer and minimum two coats epoxy baked 
enamel.

2.04 TOILET ROOM ACCESSORIES

A. Mirrors:  Stainless steel framed, 6 mm thick float glass mirror.
1. Size:  24" W x 36" H.
2. Frame:  0.05 inch angle shapes, with mitered and welded and ground corners, and tamperproof hanging 

system; No.4 finish.
3. Backing:  Full-mirror sized, minimum 0.03 inch galvanized steel sheet and nonabsorptive filler material.

B. Grab Bars:  Stainless steel, 1-1/2 inches outside diameter, minimum 0.05 inch wall thickness, nonslip 
grasping surface finish, concealed flange mounting; 1-1/2 inches clearance between wall and inside of grab 
bar.
1. Length and configuration:  As indicated on drawings.

C. Combination Sanitary Napkin/Tampon Dispenser: Stainless steel, semi-recessed.
1. Door:  Seamless 0.05 inch door with returned edges and tumbler lock.
2. Cabinet:  Fully welded, 0.03 inch thick sheet.
3. Operation:  25 cent coin required to operate dispenser.  Provide locked coin box, separately keyed.
4. Identify dispensers slots without using brand names.
5. Minimum capacity:  15 napkins and 20 tampons.

D. Sanitary Napkin Disposal Unit:  Stainless steel, surface-mounted, self-closing door, locking bottom panel 
with full-length stainless steel piano-type hinge, removable receptacle.

E. Diaper Changing Station: Wall-mounted folding diaper changing station for use in commercial toilet facilities, 
meeting or exceeding ASTM F 2255.
1. Style: Horizontal.
2. Material: Stainless steel shell with polyethylene body.

HFSArchitects
HFSA #0813.01
DFCM #07039260

Northern Utah County Building
Mountainland Applied Technology College

Utah College of Applied Technology

TOILET, BATH, AND LAUNDRY ACCESSORIES 10800 2 



3. Mounting: Recessed.
4. Minimum Rated Load: 400 lbs.
5. Manufacturers:

a. American Specialties, Inc 9013:  www.americanspecialties.com.
b. Bobrick KB110-SSRE: www.bobrick.com
c. Bradley Corporation 962:  www.bradleycorp.com.
d. Koala Kare Products KB110-SSRE:  www.koalabear.com.

2.05 UTILITY ROOM ACCESSORIES

A. Combination Utility Shelf/Mop and Broom Holder:  0.05 inch thick stainless steel, Type 304, with 1/2 inch 
returned edges, 0.06 inch steel wall brackets.
1. Drying rod:  Stainless steel, 1/4 inch diameter.
2. Hooks:  2, 0.06 inch stainless steel rag hooks at shelf front.
3. Mop/broom holders:  3 spring-loaded rubber cam holders at shelf front.
4. Length:  36 inches.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify exact location of accessories for installation.

C. Verify that field measurements are as indicated on drawings.

3.02 PREPARATION

A. Deliver inserts and rough-in frames to site for timely installation.

B. Provide templates and rough-in measurements as required.

3.03 INSTALLATION

A. Install accessories in accordance with manufacturers' instructions.

B. Install plumb and level, securely and rigidly anchored to substrate.

C. Mounting Heights and Locations:  As required by accessibility regulations, as indicated on drawings, and as 
follows:

END OF SECTION
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SECTION 11131

PROJECTION SCREENS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Front projection screen assemblies.

1.02 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Manufacturer's catalog cuts and descriptive information on each product to be used, including:
1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.

C. Operation and Maintenance Data:  Provide manufacturer's operation and maintenance instructions.

1.03 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Experienced in manufacturing products specified in this section.

B. Installer Qualifications:  Experienced in installation of the work of this section.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Deliver projection screens to project site in manufacturer's original unopened packaging. Inspect for damage 
and size before accepting delivery.

B. Store in a protected, clean, dry area with temperature maintained above 50 degrees F. Stack according to 
manufacturer's recommendations.

C. Acclimate screens to building temperatures for 24 hours prior to installation, or in accordance with 
manufacturer's recommendations.

1.05 FIELD CONDITIONS

A. Maintain interior of building between 60 degrees F and 75 degrees F during and after installation of 
projection screens.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Bretford:  www.bretford.com.

B. Da-Lite Screen Company:  www.da-lite.com.

C. Draper, Inc:  www.draperinc.com.

2.02 FRONT PROJECTION SCREENS

A. Manufacturers:
1. Bretford, Model _series 500 Auditorium:  www.bretford.com.
2. Da-Lite Screen Company, Model Model C:  www.da-lite.com.
3. Draper, Inc, Model Luma 2:  www.draperinc.com.
4. Substitutions:  See Section 01600 - Product Requirements.

B. Front Projection Screens:  Factory assembled unless otherwise indicated.
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1. Dimensions:  6' high, 8' wide.
2. In Board Room B257, and Conference Room B238:  Motorized, matte light diffusing fabric screen, 

horizontally tensioned , wall mounted.
a. Screen Dimensions: 60 by 96.

C. Matte Light Diffusing Fabric:  Light diffusing screen fabric; washable, flame retardant and mildew resistant.
1. Material:  Matte white vinyl on fiberglass backing, with nominal gain of 1.0 over viewing angle not less 

than 70 degrees from axis, horizontally and vertically.
2. Seams: No seams permitted in fabric up to 96 inches high by 96 inches wide.

D. Extra Drops: White; 11 inches.

E. Exposed Screen Cases:  Steel; integral roller brackets.
1. Finish: Baked enamel.
2. Color: White. 
3. End Caps: Steel; finished to match case.
4. Mounting:  Wall.

F. Concealed-in-Ceiling Screen Cases: Steel; integral roller brackets.
1. Door Slat: Self trim; self-closing and -opening.
2. Case Finish: Baked enamel.
3. Case Color: White. 
4. End Caps: Steel; finished to match case.
5. Electrically-Operated Screens:  1-1/2 inch aluminum door roller.

G. Manually-Operated Screens:
1. Roller: 1-3/4 inch aluminum; spring loaded with locking device.
2. Screen Pull: Ring on bottom bar.
3. Vertical Tensioning: Screen fabric weighted at bottom with steel bar with plastic end caps.
4. Horizontal Tensioning: Tab-guided cable system.

H. Electrically-Operated Screens:
1. Roller: 2 inch aluminum, with locking device.
2. Vertical Tensioning: Screen fabric weighted at bottom with steel bar with plastic end caps.
3. Horizontal Tensioning: Tab-guided cable system.

I. Provide mounting hardware, brackets, supports, fasteners, and other mounting accessories required for a 
complete installation, in accordance with manufacturer's recommendations for specified substrates and 
mountings.

2.03 ELECTRICAL COMPONENTS

A. Electrical Components: Listed and classified by UL as suitable for the purpose specified and indicated.

B. Motors: Direct drive, 110 V, 60 Hz.
1. Screen Motor:  Mounted inside roller; three wire with ground; quick reverse type; equipped with thermal 

overload cut-off.
a. Electrical Characteristics: 1.2 amps.
b. Motor mounted on sound absorber. 

2. Door and Adjustable Masking Motor: Mounted inside roller; three wire with ground; quick reverse type; 
equipped with thermal overload cut-off.
a. Electrical Characteristics:  1.2 amps.

C. Controls: 3 position control switch with plate.

PART 3  EXECUTION
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3.01 EXAMINATION

A. Verify that substrate is finished and ready to accept screen installation.

B. If substrate preparation is the responsibility of another installer, notify HFS Architects of unsatisfactory 
preparation before proceeding.

C. Verify that openings for recessed screens are correctly sized.

D. Verify type and location of electrical connections.

E. Do not install projection screens until climate control systems are in place and interior painting and other 
finishes are completed.

3.02 PREPARATION

A. Coordinate screen installation with installation of projection systems.

B. Coordinate installation with adjacent construction and fixtures, including ceilings, walls, lighting, fire 
suppression, and registers and grilles. 

3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions, using manufacturer's recommended hardware for 
relevant substrates.

B. Do not field cut screens.

C. Install screens in mountings as specified and as indicated on drawings.

D. Install plumb and level.

E. Install electrically operated screens ready for connection to power and control systems by others.

F. Adjust projection screens and related hardware in accordance with manufacturer's instructions for proper 
placement and operation.

G. Test electrical screens for proper working condition. Adjust as needed.

3.04 PROTECTION

A. Protect installed products until completion of project.

B. Touch up, repair, or replace damaged products before Substantial Completion.

END OF SECTION
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SECTION 11165

DOCK BUMPERS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Dock bumpers of reinforced rubber with attachment frame.

1.02 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Indicate unit dimensions, method of anchorage, and details of construction.

C. Manufacturer's Installation Instructions:  Indicate special installation requirements.

PART 2  PRODUCTS

2.01 MANUFACTURERS 

A. Dock Bumpers:
1. Durable Corp:  www.durablecorp.com.
2. Substitutions:  See Section 01600 - Product Requirements.

2.02 COMPONENTS

A. Bumpers:  Molded rubber, ozone resistant, nylon reinforced, minimum Shore A Durometer of 70, tensile 
strength of 950 to 1050 psi:
1. Thickness From Wall:   4 inches.
2. Vertical Height:  10 inches.
3. Width:  18 inches.
4. Profile:  Rectangular.

B. Attachment Hardware:  3/4 inch diameter galvanized bolts and expansion shields.

PART 3  EXECUTION

3.01 INSTALLATION

A. Install dock bumpers in accordance with manufacturer's instructions.

B. Set plumb and level.

END OF SECTION
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Section 11 40 00 – Food Service Equipment 
 
Part 1 - General 
 
1.1 SECTION INCLUDES 
 
 A. This section includes food service equipment, as indicated on food service drawings (FS-1 through FS-15). 
 
1.2 RELATED DOCUMENTS 
 
 A. Drawings and other general provisions of Contract, including General and Supplementary 
  Conditions and Division -1 Sections, apply to this Section. 
 
 B. Division 22 Sections: Required drain traps, steam traps, atmospheric vents, valves, pipes and 
  pipe fittings, duct work, and other materials necessary to complete mechanical hook up of food service 

equipment. 
 
 C. Division 26 Sections: Wiring, disconnects, and other materials necessary to complete electrical hook up of food 

service equipment. 
 
1.3 SUBMITTALS 
 
 A. Food Service Equipment Contractor shall coordinate submittal due dates with the Construction Schedule for this 

Project. 
 
 B. Submit product data and installation instructions for each item; include rough-in dimensions, service connection 

requirements, performances, materials, manufacturers' model numbers, furnished accessories, power/fuel 
requirements, water/drainage requirements, and other similar information. 

 
 C. Submit shop drawings including dimensioned rough-in drawings showing mechanical and electrical 

requirements.  Submit dimensioned fabrication drawings for custom fabricated equipment including plans, 
elevations and sections, showing materials and gauges used. 

 
 D. Submit maintenance data and parts lists for each item of food service equipment.  Include  
  these data, product data, shop drawings, and wiring diagrams in maintenance manuals.  Two copies of the 

manual are to be provided. 
 
 E. Provide instructional and maintenance videotapes for all buy-out equipment as available from manufacturers. 
 
1.4 QUALITY ASSURANCE 
 
 A. Manufacturers' Qualifications: Firms regularly engaged in manufacturer of food service 
  equipment of types, capacities and sizes required, whose products have been in satisfactory use, in similar 

service, for not less than five projects. 
 

 B. Installer's Qualifications: Engage an experienced installer who has completed food service similar in material, 
design, and extent to that indicated, for a project that has resulted in construction, with a record of successful in-
service performance. 

 
 C. Codes and Standards: 

 1.   NSF Standards: Comply with applicable National Sanitation Foundation (NSF) standards and recommended 
criteria.  Provide each principal item of food service equipment with a NSF "seal of approval". 
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 2. UL Labels: Where available, provide UL labels on prime electrical components of food service equipment.  
Provide UL "recognized marking" on other items with electrical components, signifying listing by UL, where 
available. 

 3. ANSI Standards: Comply with applicable ANSI standards for electric powered and gas burning appliances, 
for piping to compressed gas cylinders, and for plumbing fittings, including vacuum breakers and air gaps, to 
prevent siphonage in water piping. 

 4. NFPA Codes: Install food service equipment in accordance with the latest version of the following National 
Fire Protection Association (NFPA) codes:  

   a. NFPA 54 - National fuel gas code. 
   b. NFPA 70 - National electrical code. 
   c. NFPA 96 - Removal of smoke and grease-laden vapors from commercial cooking equipment. 

 5. ASME Boiler Code: Construct steam-generating and closed steam heating equipment to comply with 
American Society of Mechanical Engineers (ASME) boiler and pressure vessel code; Section IV for units not 
exceeding 15 PSI or 250° F (121° C), or Section I for higher pressure/temperature units. 

 
1.5 DELIVERY, STORAGE AND HANDLING 
 
 A. Deliver food service equipment in containers designed to protect equipment and finish until final installation.  

Make arrangements to receive equipment and hold in warehouse until delivery can be made to job site. 
 
 B. Store food service equipment in original containers and in location to provide adequate protection to equipment 

while not interfering with other construction operations. 
 
 C. Handle food service equipment to avoid damage to components, enclosures and finish.  Do not install damaged 

food service equipment; replace and return damaged components to equipment manufacturer. 
 
1.6 PROJECT CONDITIONS 
 
 A. Take field measurements to assure accurate fit of fabricated equipment. 
  
 B. Check electrical characteristics and water, steam and gas pressure.  Provide pressure regulating valves where 

required for proper operation of equipment. 
 
1.7 REFRIGERATION WARRANTY 

 
 A. Special Project Warranty: Provide written warranty, signed by manufacturer, agreeing to replace/repair, within 

warranty period, refrigeration compressors with inadequate and defective materials and workmanship, including 
leakage, breakage, improper assembly, or failure to perform as required, provided manufacturer's instructions 
for handling, installing, protecting and maintaining units have been adhered to during warranty period.  This 
warranty shall be in addition to, and not a limitation of, the rights the owner may have against the contractor 
under the Contract Documents. Warranty Period: 5 years from date of substantial completion. 

 
 B. All equipment items containing refrigerated components are to include a minimum two-year parts and labor, five-

year compressor warranty.  
 

Part 2 - Products 
 
2.1 FOOD SERVICE EQUIPMENT SCHEDULE 
 
 A. Refer to “Part 4 - Itemized Specifications” at the end of this section and the equipment schedules listed on the 

food service drawings (FS-1 through FS-15) for the food service equipment required for this project.  Refer to 
the food service drawings for location of the items.  Where discrepancies exist in quantity or size between 
drawings and specifications, the larger quantity/size must be considered as the correct information. 

  
2.2 MATERIALS 
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 A. Stainless Steel: ANSI Type 304.  Provide non-magnetic sheets, free of buckles, waves and surface 
imperfections.  Provide No. 4 polished finish for exposed surfaces. 

 1. Provide protective covering on polished surfaces of stainless steel sheet work, and   retain/maintain until 
time of final testing, cleaning, start up and substantial completion. 

 
 B. Galvanized Sheet Steel: ASTM A 526, except ASTM A 527 for extensive forming; ASTM A 525, G90 zinc 

coating, chemical treatment. 
 

 C. Sheet Steel: ASTM A 569 hot rolled carbon steel. 
 
 D. Stainless Steel Tube: ASTM A 554, type 304 with No. 4 polished finish. 
 
 E. Aluminum:  ASTM B 209 sheet and plate, ASTM B 221 extrusions, 0.40 mil clear anodized finish where 

exposed, unless otherwise indicated. 
 
 F. White Metal: Corrosion resistant metal containing not less than 21 percent nickel.  Make castings free from pit 

marks, runs, checks, burrs and other imperfections; rough grind, polish and buff to bright luster. 
 1. In lieu of white metal castings, 18-8 stainless steel die cast or stamped may be used. 

 
 G. Plastic Laminate: NEMA LD3, general purpose high pressure type, 0.05 inch thick except 0.042 inch thick for flat 

work and post forming, smooth texture, and color white unless otherwise indicated. 
 
 H. Plastic Materials and Components: Except for plastic laminate, provide plastic materials and components that 

comply with NSF 51. 
 
 I. Hardwood Work Surfaces: Laminated edge-grained hard maple (acer Saccharum), NHLA first grade with knots, 

holes and other blemishes culled out, kiln dried at 8 percent or less moisture, waterproof glue, machined, 
sanded and finished with NSF approved oil sealer. 

 
 J. Sound Deadening: Heavy bodied resinous coating, filled with granulated cork or other resilient material, 

compounded for permanent, non-flaking adhesion to metal in 1/8 inch thick coating.   
 1. Apply coating of sound deadening material to underside of tops, drainboards, dishtables and sinks. 
 

 K. Sealants:  ASTM C 920; Type S, Grade NS, Class 25, Use NT.  Provide sealant, that when fully cured and 
washed, meets requirements of Food and Drug Administration regulation 21 CFR 177.2600 for use in areas 
where it comes in contact with food. 

 1. Color:  As selected by architect with manufacturer's standard colors. 
 2. Backer rod: Closed-cell polyethylene rod stock, larger than joint width. 
 

 L. Gaskets: Solid or hollow (not cellular) neoprene or PVC; light gray, minimum 40 shore A hardness, self-adhesive 
or prepared for either adhesive application or mechanical anchorage. 

 
2.3 FABRICATED PRODUCTS 
 
 A. Refrigerator Hardware: Heavy duty, die cast zinc, chrome plated and polished. 

 1. Hinges:  Edge mounted, self-closing type. 
 2. Latches:  Edge mounted, arranged for locking devices. 
 

 B. Handles and Pulls: Provide stainless steel handles with No. 4 finish, or die cast zinc with polished chrome-plated 
finish.  Provide die stamped stainless steel pulls, recessed rectangular type, with beveled edge frame. 

 
 C. Door Slides: Provide stainless steel or galvanized steel door slides with minimum load capacity of 100 pounds 

per pair, and with positive door stop.  Provide ball bearing rollers. 
 
 D. Hinges: Provide stainless steel hinges, continuous type or butt type as indicated. 
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 E. Sliding Door Hardware: Provide extruded aluminum door track.  Provide galvanized steel door sheave with 
nylon surface and ball bearing inner races.  Provide stainless steel bottom guide pins, spring loaded. 

 
 F. Adjustable Shelf Supports: Provide stainless steel shelf supports, snap in type, and stainless steel brackets with 

countersunk mounting holes. 
 
 G. Catches: For hinged doors, provide permanent magnetic catch of sufficient strength to hold door shut. 
 
 H. Locks: Manufacturers standard brass 5-pin cabinet type lock.  Provide two keys for each lock, keyed separately. 
 
 I. Lever Drains: Provide 2-inch, heavy cast bronze body, removable flat stainless steel strainer, twist handle waste 

outlet, and one piece connected chrome plated brass overflow. 
 
 J. Casters: Provide minimum 4-inch diameter wheel casters with 1 1/8 inch tread width, complying with NSF 

standards.  Provide sealed, self-lubricating bearings, cadmium plated or bright zinc plated steel disc wheels, and 
solid synthetic rubber tires.  Provide foot brakes on 2 casters per unit. 

 
2.4 FABRICATION OF EQUIPMENT 
 
 A. The following is a list of approved custom fabricators: 

 1. Keystone Custom Fabricators - Elizabeth, PA  (412) 384-9131 
 2. Kevry Stainless - Golden, CO  (303) 271-9300 
 3. American Stainless - Englewood, CO (303) 783-0005 

   
 B.  The owner/food service consultant reserves the right to accept or reject any custom fabrication manufacturer.  

Any deviation from the approved list of fabricators will require written authorization from the food service 
consultant. 

 
 C. Tops: Fabricate of 14 gauge stainless steel, with exposed edges rolled on 1 1/2 inch diameter radius, and with 

corners bullnosed.  Where tops are adjacent to walls or adjoining equipment, turn up ten inches and back two 
inches on a 45-degree angle, unless otherwise indicated. 

  1. Backsplashes: Cove horizontal and vertical corners. 
 
 D. Dishtables and Drainboards: Fabricate of 14 gauge stainless steel, with exposed edges formed into 1 1/2 inch 

by 180 degrees rolled rim, approximately 3 inches high.  Provide built in pitch of 1/2-inch minimum.  Provide ten 
inch high backsplashes with 2 inch return on 45 degree angle or 1 1/2 inch diameter rolled rim, as indicated.  
Construct front rim and backsplash on drainboards with continuous level plane with sink it adjoins.  Support 
drainboards up to 36 inches in length, by 1-inch diameter stainless steel tube welded to underside of drainboard 
and leg gusset.  Support drainboards 36 inches and longer with legs.  Cove horizontal and vertical corners with 
not less than 3/4-inch radius. 

 
 E. Framing: Mount tops on 4 inch wide by 14 gauge stainless steel channels. 
  1. Run framework around entire perimeter of unit, and cross brace on centers.  For dishtables and 

drainboards, run framing from front to back at each leg location, and run additional channel lengthwise, 
located at center of table width and welded to leg channels.  Fasten framing to underside of top surfaces 
with 1/4-inch studs welded at approximately 12-inch centers.  Provide each stud with suitable chrome plated 
lockwashers and capnuts, and make stud lengths such that capnuts can be made up tight bringing top down 
snugly to framing. 

 
 F. Legs and Cross Rails: Construct legs of 1 5/8 inch OD by 16 gauge stainless steel tubing, with fully enclosed 

stainless steel bullet shaped adjustable foot with minimum adjustment of 1 inch up or down without any threads 
showing.  Fasten legs to 4-inch high stainless steel gusset with top completely sealed by means of stainless 
steel plate.  Weld gusset continuously to bottom of unit framing.  Construct cross rails of 1 1/4 inch O.D. by 16-
gauge stainless steel tubing.  Weld cross rails continuously to legs, grind and polish until smooth.  
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 G. Drawers: Lift out type drawer body, one piece 20 inch by 20 inch by 5 inch die stamped of 18 gauge stainless 
steel, with inside radiused corners.  Construct front of double pan stainless steel, 16-gauge exterior and 20-
gauge interior.  Provide lock for each drawer. 

  1. Fasten drawer suspension guides to 16-gauge stainless steel housing suspended from  angle framing under 
fixed top. 

 
 H. Cabinet Bodies: Construct of 18 gauge stainless steel, with end panels formed with round corners for 

freestanding units, and square corners for fixtures that adjoin walls or other fixtures.  Provide 90-degree 
retentions on end panels at front and rear, turned in toward body of cabinet and welded for reinforcement.  For 
cabinets with open shelving, provide double wall inner panels.  Weld ends to horizontal angle or channel 
members to form integral cabinet base.  Provide backs of same material as ends, with vertical edges turned in to 
match edges of ends.  Weld making flush joint. 

 
 I. Inserts: Where cold pans and other inserts are to be installed in cabinet bases, provide apron full depth of insert 

and of same material as bodies with reinforced openings as required.  Form in openings on all sides. 
 
 J. Sliding Doors: Construct of 18 gauge stainless steel with edges formed into channel extending around all sides, 

forming doors 7/8 inch thick.  Insert sound deadening material, and enclose with stainless steel back panel with 
welded corner joints. 

  1. Mount doors on sliding door hardware. 
  2. Construct doors so as to be removable for cleaning purposes, and provide with stops. 
  3. Provide, on each door, recessed stainless steel pulls and locks. 
 
 K. Hinged Doors: Construct same as sliding doors.  Mount on stainless steel continuous type hinges, fitted with 

stainless steel pulls, magnetic catches and locks.  Construct so that door face is flush with cabinet body. 
 
 L. Shelves: Construct of 14-gauge stainless steel. 
  1. Bottom shelves: Extend forward and turn down at front so as to be flush with front facing of cabinet. 
  2. Fixed intermediate shelves: Weld to front stiles and to 14 gauge stainless steel brackets so that shelf is 1 

inch away from back and ends of cabinet. 
  3. Adjustable shelves: Channel on all four sides, weld corners, and mount on removable stainless steel 

standards. 
 
 M. Open Base Shelving: Construct of 16 gauge stainless steel with edges rolled down on open sides, and 2 inch 

turn up with 3/4 inch radius on rear and ends where adjacent to walls and other equipment.  Neatly notch 
corners and weld to legs. Reinforce shelving longitudinally with 14 gauge formed channel welded to underside.  
Construct removable shelves as above, but fit over cross rails.  Do not exceed shelving sections of 30 inches 
long; where one section abuts another, turn down edges one inch. 

 
 N. Wall Shelves: Construct of 16 gauge stainless steel with 1 1/2 inch roll on front and exposed ends, and with 2 

inch turn up on back and ends where adjacent to walls or other fixtures.  Weld all corners.  Construct wall 
brackets of 14-gauge stainless steel with 1 1/2-inch flange at wall and completely welded to underside of shelf.  
Fasten each bracket to wall with minimum of two 1/2-inch bolts anchored to wall.  Fasten shelf to wall bracket by 
means of studs welded to shelf, and secure with lockwasher and chrome plated cap nuts.  Install so that shelf 
sets 1 1/2 inch away from the wall. 

  
 O. Overshelves: Set shelves mounted over equipment, not adjacent to walls, on 1 inch by 14 gauge stainless steel 

tubular standards fitted with stainless steel base flanges.  Completely weld top of tubular standards to 14-gauge 
stainless support channels; run channels full width of overshelf.  Run 1/2-inch steel tension rods through counter 
tops and reinforcing angle framing, secure with nuts and lockwashers to assure stable sway-free structure. 

  1. Where shelves are mounted over drainboards or dish tables, mount on upturned, rolled edges, omitting 
flanges, and scribe lower end of tube to match contour of roll. 

 
 P. Sinks: Fabricate from 14 gauge stainless steel with interior corners rounded to 1 inch radius, both horizontally 

and vertically, forming cove in bottom.  Construct with butt-edge joints, welded and ground smooth so no 
evidence of welding will appear.  Divide multiple compartment sinks with double wall 14 gauge stainless steel 
partitions rounded to 1/2 inch radius on top and having corners rounded same as other corners in sinks, 
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continuously welded in place with welds ground smooth and polished.  Provide back, bottom and front of one 
continuous piece with no overlapping joints or open spaces between compartments.  Pitch bottom of each 
compartment and crease to die stamped recess to receive lever type drain, without use of solder, rivets or 
welding. 

  1. Finish front and exposed ends of sink with 1 1/2 inch 180 degree rolled edge.  Finish     back and ends 
adjacent to walls or other fixtures with splash back.  Punch back splash back to receive wall mounted 
faucets. 

  2. For sinks in worktops, construct as above, but omit roll edges with splash backs.  Fabricate bowl so as to be 
flush with work surfaces. 

 
 Q. Cold Pans: Fabricate with 14-gauge stainless steel lining and 20 gauge stainless steel casing.   
  Cove interior horizontal and vertical corners.  Insulate sides, ends and bottom with material thermally equal to 2-

inch thickness of fiberglass.  Sweat 1/2-inch diameter copper cooling coils to underside of cold pan, and seal in 
thermostatic material.  Turn down countertop 1 inch into pan.  Install completely concealed 1-inch wide plastic 
breaker strip.  Install 1-inch chrome plated drain with plug.  Provide 1/2 inch high false bottom of 14 gauge 
perforated stainless steel in removable sections. 

 
2.5 REFRIGERATION EQUIPMENT 
 
 A. Provide refrigeration condensing units of size and capacities as indicated, consisting of compressors, 

condensers, receivers, motors, mounting bases, vibration isolators, refrigeration components, safety devices, 
electrical controls, refrigerant and protective controls, all factory assembled and tested. 

  1. Refrigerant: Charge units with refrigerant.  Provide direct connect type piping connections to receive piping 
from evaporator coils. 

  2. Outdoor mounting: Provide weather tight housing and low ambient controls for units mounted outdoors. 
 

 B. Refrigerant Piping: Type ACR copper tubing, hard temper, with wrought fittings and silver solder joints.  Insulate 
suction lines with 1/2-inch pre-molded foamed plastic insulation. 

 
 C. Electrical Wiring: Provide required wiring between electrical rough in and refrigeration units for proper operation. 
 
 D. Plumbing Piping: Provide required water and drain piping between plumbing rough in and refrigeration units for 

proper operation. 
 
 E. Refrigeration Specialties: Provide as indicated refrigerant dryer, liquid line solenoid valve, suction line filter, 

expansion valve and water regulating valve (for water cooled condensers only).  Provide pump down control 
circuit consisting of thermostat and solenoid valve.  Maintain box temperature from thermostat and liquid line 
solenoid valve; control compressor from suction pressure. 

 
2.6 SUBSTITUTIONS 
 
 A. In cases where multiple manufacturers have been listed in the itemized specifications, the model number and 

description indicated are for the first named manufacturer.  Equivalent products produced by the other listed 
manufacturers will be acceptable for use on the project.  The food service consultant shall have authority and 
final say regarding the equivalency of the proposed 2nd and 3rd listed manufacturer's products.  

 
 B. Refer to Section 01 60 00 – Product Requirements and Substitutions   
 
 C. Payment for all additional design, engineering and construction costs incurred as a result of any substituted item 

will be the responsibility of the food service equipment contractor.  No additional compensation will be provided 
to cover these costs.     

 
Part 3 - Execution 
 
3.1 INSPECTION 
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 A. Rough In Work: Examine roughed in mechanical and electrical services, installation of floors, walls, columns and 
ceilings, and other conditions under which food service work is to be installed; verify dimensions of services and 
substrates before fabricating work.  Notify contractor of unsatisfactory locations and dimensions of other work 
and of unsatisfactory conditions for proper installation of food service equipment.  Do not proceed with 
fabrication and installation until unsatisfactory dimensions and conditions have been corrected in a manner 
satisfactory to installer.   

 
3.2 INSTALLATION 
 
 A. Install all equipment, including existing reused items, per manufacturer’s recommendations. 
 
 B. Set each item of non-mobile and non-portable equipment securely in place, level and adjust to correct height.  

Anchor to supporting substrate where indicated and where required for sustained operation and use without 
shifting or dislocating.  Conceal anchorages where possible.  Adjust countertops and other work surfaces to 
level tolerance of 1/16-inch maximum offset, and maximum variation from level or indicated slope of 1/16 inch 
per foot. 

  1. W here indicated or required for safety of equipment operator, anchor equipment to floor or wall.  Where 
equipment is indicated to be anchored to floor, provide legs with adjustable flanged foot.  Install 2 anchors 
on each foot. 

 
 C. Field Joints: Complete field assembly joints in work (joints cannot be completed in shop) by welding, bolting and 

gasketing, or similar methods as indicated.  Grind welds smooth and restore finish.  Set or trim gaskets flush, 
except for "T" gaskets as indicated. 

 
 D. Enclosed Spaces: Treat spaces that are inaccessible, after equipment installation, by covering horizontal 

surfaces with powdered borax at the rate of 4 ounces per square foot. 
 
 E. Closure Plates and Strips: Install where required with joints coordinated with units of equipment. 
 
 F. Cutouts: Provide cutouts in food service equipment where required to run plumbing, electric, 
  gas or steam lines through equipment items for final connection. 
 
 G. Sealants and Gaskets: Install all around each unit to make joints airtight, water tight, vermin 
  proof and sanitary for cleaning purposes.  In general, make sealed joints not less than 1/8 inch wide, and stuff 

backer rod to shape sealant bead properly at 1/4-inch depth.  Shape exposed surfaces of sealant slightly 
concave with edges flush with faces of materials at joint.  At internal corner joints, apply sealant or gaskets to 
form a sanitary cove of not less than 3/8-inch radius.  Provide sealant filled or gasketed joints up to 3/4-inch joint 
width; metal closure strips for wider joints, with sealant application each side of strips.  Anchor gaskets 
mechanically or with adhesives to prevent displacement. 

 
3.3 FIELD QUALITY CONTROL 
 
 A. Testing: Coordinate start up of food service equipment when service lines have been tested, balanced and 

adjusted for pressure, voltage and similar considerations.  Do not operate steam lines until they have been 
cleaned and treated for sanitation.  Before testing, lubricate each equipment item in accordance with 
manufacturers' recommendations. 

  1. Test each item of operational equipment to demonstrate that it is operating properly and that controls and 
safety devices are functioning.  Repair or replace equipment found to be defective in its operation, including 
units that are below capacity or operating with excessive noise or vibration. 

 
3.4 CLEANING  
 
 A. After completion of installation and other major work in food service areas, remove protective coverings, if any, 

and clean food service equipment, internally and externally.  Restore exposed and semi-exposed finishes to 
remove abrasions and other damages; polish exposed metal surfaces and touch up painted surfaces.  Replace 
work that cannot be successfully restored. 
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  Prior to date of substantial completion on food service equipment work, buff exposed stainless steel finishes 
lightly using power buffer and polishing rouge or grit of No. 400 or finer. 

 
 B. Final Cleaning: After testing and start up, but before time of substantial completion, clean and sanitize food 

service equipment and leave in condition ready for food service. 
 
3.5 CLOSEOUT PROCEDURES 
 
 A. Provide services of installer's technical representative and manufacturers technical representative where 

required, to instruct owner's personnel in operation and maintenance of food service equipment.  Schedule 
training with owner; provide at least 7 day notice to contractor and architect of training date. 

 
Part 4 - Itemized Specifications 

 
ITEM 1. HAND SINK WITH FAUCET by ADVANCE   
 

This hand sink with faucet is to be model # 7-PS-90 and is to be provided with the following features and 
accessories: 

 
A - Deep drawn 10” x 14” x 5” sink bowl 
B - Countertop die formed recessed edge with a 3/8” no-drip offset 
C - Constructed of type 304 stainless steel 
D - Model # K-310 drain strainer basket 
E - Two (2) model # 7-PS-17 side splashes 
F - Supplied with # 7-PS-12 Soap Dispenser 
G - Built to allow for flush-to-wall mount application 
H - Removable access panel 
I - Galvanized wall mounting bracket 
J - Foot pedal valve for water operation 

 
ITEM 2. CAN OPENER by EDLUND 

 
This can opener is to be model # 1 and is to be provided with the following features and accessories: 
 
A -  Rust resistant arbor 
B - Base with plastic insert 
C - # 8 Rotary blade 
D - Stainless steel base 

 
ITEM 3. TABLE WITH SINK AND OVERSHELF by CUSTOM FABRICATOR WITH  
 FAUCET by T&S  
 

This custom fabricated table with sink and overshelf is to be constructed as per the detailed drawings, 
custom fabrication details and general specification. 
 
The T & S faucet is to be a model # B-0221 and is to be provided with the following features and 
accessories: 
 
A - Swivel base faucet 
B - Deck mount mixing faucet on 8" centers 
C - Lever handles 
D - 12" swivel nozzle 

 
ITEM 4. ICE TRANSPORT CART by CAMBRO 
 

This ice transport cart is to be a model # ICS125LB provided with the following features and accessories: 
 

A - 125 lb. capacity 
B - Two (2) rear mounted 8" easy wheels 
C - Two (2) front mounted 5" casters, one with brake 
D - Constructed of polyethylene with foam insulation 
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E - Hinged lid with stainless steel hinges 
F - No drip recessed faucet 
G - Color to be slate blue (401) 

 
ITEM 5. ICE MAKER WITH BIN by SCOTSMAN WITH WATER FILTER by  
 EVERPURE 
 

This Scotsman ice maker with bin is to be model # NME954AS-32A and is to be provided with the 
following features and accessories: 

 
A - 780 lbs. of ice production in 24 hours with 90° air and 70° water temperature 
B - 2 1/2 HP compressor 
C - Stainless steel exterior 
D - To utilize R-404A refrigerant 
E - Nugget shaped cubes 
F - Warranty to be 3 year parts and labor on all components, 5 year parts and labor on the CME 

evaporator, 5 year parts on the compressor and condenser 
 
This Scotsman ice bin is to be model # B948S and is to include the following features and accessories: 
 
A - Capacity of 700 pounds per ARI standard 820-88 
B - Stainless steel cabinet exterior 
C - 6" Stainless steel legs 
D - Polyethylene liner 
E - 36 month factory parts and labor warranty 
F - Model # KBT24A bin top to use with NME954 Ice Maker 

 
 WATER FILTER by EVERPURE 

 
This Everpure water filter is to be a model # InsurIce 2000 Twin and is to include the following features 
and accessories: 
 
A - 3/4” inlet valve connection 
B - Service flow rate to be a minimum of 0.02 gpm and a maximum of 3.34 gpm 
C - Minimum of 10 psi and maximum of 125 psi water pressures 
D - Maximum water temperature of 100°F 
E - Filter to trap impurities as small as 1/2 micron size 

 
ITEM 6. THREE TIER CART by METRO (Four Required) 
  

These three tier carts are to be model # MW704 and are to be provided with the following features and 
accessories: 

 
 A - Three 18”x30” stainless steel wire shelves 
 B - Double thickness of 18 gauge steel 
 C - Standard duty 4” casters 

 
ITEM 7. MOBILE PAN RACKS by NEW AGE (Four Required) 
 

These mobile pan racks are to be model # 1335 B and are to include the following features and 
accessories: 
 
A - Capacity of eighteen (18) 18" x 26" sheet pans on 3” centers 
B - Universal angle to hold 18” x 26” and 12” x 20” pans 
C - Lifetime construction warranty 
D - Constructed of aluminum 
E - Four (4) 5" platform type casters 
F - Corner bumpers 

 
ITEM 8. TWO COMPARTMENT WALK-IN COOLER/FREEZER by THERMALRITE 
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This two compartment walk-in cooler/freezer is to be the size and shape as shown on the foodservice 
equipment plan (FS-2). Manufacturers standard (actual) sizes and door locations are not acceptable 
unless they conform to the equipment plan.  The height is to be 8'-6".  It is to be constructed as one 
common unit.  It is to be constructed in a 7” deep recessed slab with quarry tile acting as the finished 
flooring surface.  This walk-in is to include the following features and options: 
   
A - Constructed of modular panels 
B - Construction to be in strict compliance with NSF standard number 7 and in accordance to section 

312 of the US Energy Bill H.R.6 
C - Panels are to consist of interior and exterior metal surfaces precision roll formed to exact 

dimensions with double 90° edges.  The finished metal surfaces are to be fitted with a tear drop 
profile gasket and placed in precision tooled fixtures where they are to be injected with foamed-in 
place urethane insulation. 

D - Curing of the insulating core is to take place at a controlled temperature to provide permanent 
adhesion to the metal surfaces, to allow uniform foam expansion and to maximize finished panel 
strength 

E - Panel edges to have molded urethane tongue and groove profile to accurately align panels during 
installation and to provide an air tight seal 

F - No structural wood, steel, straps or other non-insulating materials shall be used in panel 
construction 

G - Panels to be 4" thick 
H - Floor panels to have an NSF approved cove between the floor and walls 
I - Floor panels are to be capable of supporting evenly distributed loads of 600 lbs. per square foot 
J - Doors are to be flush mount, magnetic infitting type with door opening of 36" wide x 78" high 
K - Perimeter of the doors and frames shall be built of fiberglass reinforced plastic (FRP) and shall 

house a door frame heater circuit, flexible bellows type vinyl door gasket with magnetic core, a 
magnet attracting stainless steel trim strip and flexible vinyl door sweep 

L - Door frames to be provided with a vapor proof light fixture centered above the door with globe pre-
wired to a rocker type light switch with pilot light, 2 1/2" diameter dial thermometer, variable slide 
rheostat for heater wire control and a 14 gauge galvanized steel threshold plate 

M - Door hardware to be die cast zinc with brushed satin finish 
N - Doors to be mounted with three (3) heavy-duty cam lift hinges per door 
O - Door pull handles to incorporate a keyed cylinder lock, provision for a separate padlock and an 

inside safety release handle to prevent personnel entrapment 
P - Doors to include a hydraulic closer device for positive door closing 
Q - All doors to include strip curtains 
R - Cooler doors to have insulation of at lease R-25 and freezer doors to have insulation of at least R-

32 
S - Finishes are to be as follows: 

1 - Unexposed exterior walls to be .032" mill finished stucco embossed aluminum 
2 - Exposed exterior walls to be vertical grooved 22 gauge stainless steel type 304 stainless 

steel with #3 finish or 22 gauge diamond or stucco embossed stainless steel 
3 - Interior walls to be .032" mill finished stucco embossed aluminum 
4 - Interior ceilings to be .032" mill finished stucco embossed aluminum, painted white 
5 - Interior floor to be 26 gauge stucco embossed galvalume 
6 - Exterior floor to be 26 gauge stucco embossed galvalume 
7 - Exterior ceiling to be 26 gauge stucco embossed galvalume 
8 - Interior/exterior doors and door frames to be have 36" high 1/8" diamond tread aluminum kick 

plate, installed flush with remaining finish - remainder of door and frame to be 18 gauge 
stainless steel and to include a 14" x 14" heated view window in each door 

T - Insulation to be 4" thick high pressure impingement mixed, foamed-in-place urethane, minimum 2.2 
lb. per cubic foot density, fully heated cured and bonded to metal finishes 

U - Minimum R-value for cooler walls, ceilings, and doors is to be R-25 
V - Minimum R-value for freezer walls, ceilings, and doors is to be R-32 
W - Minimum R-value for freezer floors is to be R-28 
X - The insulation shall have a 97% closed cell structure 
Y - Assembly of the walk-in is to be accomplished by the use of cam-locking mechanisms 
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Z - Cam lock spacing on vertical joints shall not exceed 46", or 23" from the junction of vertical and 
horizontal joints 

AA - Cam locks to be foamed-in-place and anchored securely in the panel by steel wings integral to the 
lock housing 

BB - Cam locks to be operated through access ports by the use of a hex wrench 
CC - Access ports are to be on the walk-in interior and are to be covered by vinyl snap-in caps after final 

assembly 
DD - Provide and install the following extra light fixtures: 
 1 - Cooler to include two (2) extra light fixture for a total of three (3) fixtures 
 2 - Freezer to include two (2) extra light fixture for a total of three (3) fixtures 
EE - Heated vent port for the freezer 
FF - Provide and install matching stainless steel closure panels between cooler walls and building walls -

Closure panels to be constructed of the same material as the walk-in walls 
GG - Provide and install matching stainless steel closure panels from face of coolers to a height of 1" 

above finished ceiling 
HH - Provide and install bumper rail on exposed cooler surfaces - bumper rail to have black rubber 

bumper insert installed in extruded aluminum channel fastened at 10" and 34" above finished floor 
 

ITEM 9. REFRIGERATION RACK SYSTEM by OMNITEMP 
 

This refrigeration system is to be a pre-engineered and factory assembled unit, air-cooled outdoor 
refrigeration system.  This rack system is to be located outdoors on the building roof in the location as 
shown on the architectural drawings. 
  
This unit is to be an air-cooled model # WA1-AC-H-2-0-3 provided with the following features and 
accessories: 
 
The system shall be housed in a single, compact rustproof cabinet.  The unit shall utilize multi-circuited 
air-cooled condensers for the walk-in coolers and freezer.  The frame and base shall be all welded sheet 
steel,  Hot-air discharge from the condenser fans shall be horizontal.   
 
The unit shall be provided with single stage, semi-hermetic compressors, with individual air-cooled 
condensers operating within the recommended range of suction and discharge pressures. 
 
Each condensing system shall be equipped with semi-hermetic compressors, dual pressure controls, 
suction-line vibration eliminator, and oversized receiver -- all of which shall be factory assembled.  
Refrigerant R-404A shall be used on all units.  
Each condensing unit shall be equipped with a properly sized receiver with pump-down capacity large 
enough to accept the total liquid volume of refrigerant for all systems without exceeding 80% of its 
volumetric capacity.  Each receiver shall be equipped with "king and queen" valves with service ports. 
 
All compressor units shall be new factory assembled to operate with the refrigerant as noted above. 

 
ELECTRICAL CONTROL PANEL 
 
The refrigeration system shall have a factory-mounted and pre-wired (NEMA 3 EQV.) electrical control 
panel complete with industrial grade interlocked main-fused disconnect with separate compressor and fan 
motor circuit breakers, contactors and defrost time clocks for single point power connection.  A photo 
etched wiring diagram made up of a .012 aluminum plate shall be permanently affixed inside the control 
panel. 
 
PRE-PIPING 
 
All refrigerant lines shall be type "L" tubing and extended to one side of the package in a neat and orderly 
manner with ends of lines capped and identified by system using photo-etched tags.  All tubing shall be 
securely supported and anchored with uni-strut clamps.  Suction lines shall be wrapped and insulated to 
prevent condensate accumulation.  All piping shall be pressure-tested at the factory with nitrogen at 150 
psi for low side and 400 psi for high side. 
 
EVAPORATOR COILS 
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The evaporator coils shall include a compressor BTU matched low-profile end mount coil, thermostat, 
thermal expansion valve and liquid-line solenoid valve shipped loose.   
 
INCLUSIONS 
 
This system shall include but not be limited to the following components: 
 

 A - 1-1/4 H.P. medium temperature refrigeration system for the walk-in cooler with model # RS80C2E-
CAV compressor and model # SM090AE evaporator coil operating at 35° 

 B - 3-1/2 H.P. low temperature refrigeration system for the walk-in freezer with model # AVA2512ZXT 
compressor and model # SME130BE evaporator coil operating at -10° 

 C - One (1) 1/4 H.P. condenser fan motors 
 
REFRIGERATION INSTALLATION 
 
Obtain all permits required for this installation, mount evaporator coils, provide and install refrigerant 
piping, fittings, hangers, support, hook-up and start-up as per manufacturers preparation and start-up 
procedures. 
 
All copper tubing shall be refrigerant grade type "L".  Sil-fos 15 shall be used, not soft solder.  Insulate 
refrigerant piping as required with armaflex insulation.  After the system and unit cooler have been 
connected, the balance of the system shall be leak-tested with all valves open.   
 
The complete system shall be evacuated with a vacuum pump.  Each system shall be charged with the 
refrigerant as specified by the manufacturer.  Test and adjust each condensing unit to make the system 
operational. 
 
Provide type "L" copper drain lines for walk-in refrigerators and freezers, pitched 1/4" per foot of run.  
Drain to be "P" trapped outside of refrigerated space to avoid entrance of warm, moist air or vermin.  
Provide drain line heater wrapped around the drain line for each unit cooler in side the freezer 
compartment.  This drain line heater is to be insulated with Armaflex. 

 
ITEM 10. DRY  STORAGE SHELVING by METRO (Six Sections Required) 
 

 This "Metromax Q" shelving is to have the following features and accessories: 
 
  A -  15-year warranty against rust formation on the posts and shelf frames, lifetime warranty on  
    the polymer shelf mats 
  B -  The polymer shelf mats lift off the frame for easy cleaning 
  C -  Molded polypropylene shelf mats 
  D -  Steel with electroplated substrate and highly durable, abrasion-resistant epoxy finish on the shelf  
    frames and posts 
  E -  Capacity of 800 pounds for shelves under 48" in length and 600 pounds for shelves up to 72" in  
    length 
  F -  Shelves adjustable with numbered grooves on posts in 1" increments 
 

 Each section is to include four (4) shelves, four (4) posts, two (2) swivel casters and two (2) swivel brake 
 casters.  This shelving is to consist of the following components: 

 
  A - Eight (8) model # Q2448G2 shelves 
  B - Sixteen (16) model # Q2460G2 shelves 
  C - Twenty Four (24) model # Q63UPE posts 
  D - Twelve (12) model # 5PCX 5" non-marking polyurethane swivel casters 
  E - Twelve (12) model # 5PCBX 5" non-marking polyurethane swivel casters with brakes 

 
ITEM 11. FREEZER SHELVING by METRO (Six Sections Required) 
 

This "Metromax Q" shelving is to have the following features and accessories: 
 
  A -  15-year warranty against rust formation on the posts and shelf frames, lifetime warranty on the  
    polymer shelf mats 
  B -  The polymer shelf mats lift off the frame for easy cleaning 
  C -  Molded polypropylene shelf mats 
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  D -  Steel with electroplated substrate and highly durable, abrasion-resistant epoxy finish on the shelf  
    frames and posts 
  E -  Capacity of 800 pounds for shelves under 48" in length and 600 pounds for shelves up to 72" in  
    length 
  F -  Shelves adjustable with numbered grooves on posts in 1" increments 
  

 Each section is to include four (4) shelves, four (4) posts, two (2) swivel casters and two (2) swivel brake  
 casters.  This shelving is to consist of the following components: 

 
  A -  Eight (8) model # Q2448G2 shelves 
  B -  Sixteen (16) model # Q2460G2 shelves 
  C -  Twenty Four (24) model # Q63UPE posts 
  D -  Twelve (12) model # 5PCX 5" non-marking polyurethane swivel casters 
  E -  Twelve (12) model # 5PCBX 5" non-marking polyurethane swivel casters with brakes 

 
ITEM 12. DRY FOOD STORAGE SHELVING by METRO (Nine Sections Required) 
 

 This "Metromax Q" shelving is to have the following features and accessories: 
 
  A - 15-year warranty against rust formation on the posts and shelf frames, lifetime warranty on the 

polymer shelf mats 
  B - The polymer shelf mats lift off the frame for easy cleaning 
  C - Molded polypropylene shelf mats 
  D - Steel with electroplated substrate and highly durable, abrasion-resistant epoxy finish on the shelf 

frames and posts 
  E - Capacity of 800 pounds for shelves under 48" in length and 600 pounds for shelves up to 72" in 

length 
  F - Shelves adjustable with numbered grooves on posts in 1" increments 
  
  Each section is to include four (4) shelves, four (4) posts, two (2) swivel casters and two (2) swivel brake  
  casters.  This shelving is to consist of the following components: 
 
  A - Four (4) model # Q2442G shelves 
  B - Twenty Eight (28) model # Q2448G shelves 
  C - Four (4) model # Q2460G shelves 
  D - Thirty Six (36) model # Q63UPE posts 
  E - Eighteen (18) model # 5PCX 5" non-marking polyurethane swivel casters 
  F - Eighteen (18) model # 5PCBX 5" non-marking polyurethane swivel casters with brakes 

 
ITEM 13. SPARE NUMBER 

 
ITEM 14. SPARE NUMBER 

  
ITEM 15. SPARE NUMBER 

 
ITEM 16. HAND SINK WITH FAUCET by ADVANCE (Three Required) 

 
These hand sinks with faucets are to be model # 7-PS-90 and are to be provided with the following 
features and accessories: 

 
 A - Deep drawn 10” x 14” x 5” sink bowl 

 B - Countertop die formed recessed edge with a 3/8” no-drip offset 
C - Constructed of type 304 stainless steel 
D - Model # K-310 drain strainer basket 
E - Two (2) model # 7-PS-17 side splashes 
F - Supplied with # 7-PS-12 Soap Dispenser 
G - Built to allow for flush-to-wall mount application 
H - Removable access panel 
I - Galvanized wall mounting bracket 
J - Foot pedal valve for water operation 
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ITEM 17. 20 QUART MIXER by HOBART (Two Required) 
 
 These 20-quart mixers are to be model # HL200 and are to be provided with the following features and 

accessories: 
 
 A - 1/2 HP high torque motor 

B - Gear Transmission 
C - Three (3) fixed speeds plus stir speed 
D - Shift on the fly – ability to change speeds while mixer is running 
E - Soft start agitation 
F - 15 minute timer 
G - Swing-out bowl 
H - Bowl interlock to assure bowl is securely in place for mixer to operate 
I - Stainless steel bowl guard 
J - Safety interlock to prevent operation when guard is out of position 
K - 6 foot flexible three-wire cord and plug 
L - Transmission gears of constant mesh heat treated alloy steel 
M - All bearings to be anti-friction ball bearing type 
N -  Hardened steel worm gear and special worm wheel to transmit power from the motor to the  
 transmission, grease lubricated 
O - Three speed operation 
P - No. 12 attachment hub 
Q - Metallic gray powder coat finish 

 
ITEM 18. MOBILE MIXER STAND by CUSTOM FABRICATOR (Two Required) 
 
 These mobile mixer stands are to be constructed as per the detailed drawings, custom fabrication details 

and general specifications. 
 

ITEM 19. SLICER by HOBART 
 
  This slicer is to be a model # 2812 and is to be provided with the following features: 
 
 A - 1/2 H.P. knife motor 
 B -  Moisture protected toggle switch operated by a three (3) position push-pull rod 
 C - Six foot three wire supply cord and plug 
 D - Transport slide rod bearings with oil reserve/oil wick 
 E - 11 1/4” diameter contoured cast solid stainless steel knife 
 F - Knife sharpener 
 G - Tilting removable interlocked carriage system 
  H -  Mechanical interlock that requires gauge plate to be closed before carriage can be removed 
 I - Front mount meat grip 
  J -  Gauge plate constructed of aluminum casting with ribbed laminated stainless steel face adjustable  
    to cut any thickness up to 1” 
 K - Double indexing cam 
 L - Stainless steel knife, knife cover, carriage and gauge plate 
 M - Anodized aluminum base 
 
ITEM 20. MOBILE SLICER STAND by CUSTOM FABRICATOR 
 
 This mobile mixer stand is to be constructed as per the detailed drawings, custom fabrication details and 

general specifications. 
 
ITEM 21. DOUGH DIVIDER by DUTCHESS 
 
 This dough divider with stand is to be model # BMIH-36/18 a bench type divider provided with the 

following features and accessories: 
 

A - 36/18 part divider 
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B - Two (2) stainless steel pans 
C - Stainless steel knives 
D - Chrome plated portable stand 

 
ITEM 22. CHEMICAL STORAGE SHELVING by METRO  
 

 This "Metromax Q" shelving is to have the following features and accessories: 
 
  A -  5-year warranty against rust formation on the posts and shelf frames, lifetime warranty on the  
    polymer shelf mats 
  B -  The polymer shelf mats lift off the frame for easy cleaning 
  C -  Molded polypropylene shelf mats 
  D -  Steel with electroplated substrate and highly durable, abrasion-resistant epoxy finish on the shelf 

frames and posts 
  E -  Capacity of 800 pounds for shelves under 48" in length and 600 pounds for shelves up to 72" in 

length 
  F -  Shelves adjustable with numbered grooves on posts in 1" increments 
 
  Each section is to include four (4) shelves, four (4) posts.  This shelving is to consist of the following  
  components: 
 
  A -  Four (4) model # Q1854G shelves 
  B -  Four (4) model # Q63UPE posts 

   
ITEM 23. COUNTER by CUSTOM FABRICATOR 
 
 This counter is to be constructed as per the detailed drawings, custom fabrication details and general  
 specifications. 

 
ITEM 24. TWO SECTION REFRIGERATOR by VICTORY (Four Required) 
 

These two section refrigerators are to be model # RSA-2D-S7 provided with full size doors. The left door 
is to be hinged left and the right door is to be hinged right.  This refrigerator is to have the following 
features and accessories: 

 
A - Automatic non-electric condensate evaporator 
B - Energy saver switch 
C -  Lifetime safety grip handles 
D - Lifetime heavy duty cam lift hinges  
E - Adjustable wire shelves 
F - Self closing doors with safety stops 
G - Flush mounted automatic interior lighting 
H - Heavy duty cylinder locks 
I - Adjustable wiper gaskets 
J - One piece self adjusting magnetic door gaskets  
K -  5” diameter heavy duty swivel casters with brakes 
L - Energy saving thermal breaking strips 
M - Digital Thermometer w/batter back-up 
N - Plasticized fin coil  
O - Humidity control wires located around the door jamb  
P - 1/3 HP self contained refrigeration system 
Q - Refrigerant flow to be governed by a capillary flow restrictor  
R - Exterior cabinet including front, sides and doors to be stainless steel  
S - Cabinet interior to be anodized aluminum 
T - High impact ABS interior door liner 
U - 46.5 cubic foot net capacity 
V - Cord and plug 
W - 1 year parts and labor, 5 year compressor warranty 

 
ITEM 25. SECURED STORAGE SHELVING by METRO (Four Sections Required) 
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 This "Metromax Q" shelving is to have the following features and accessories: 
 
 A - 15-year warranty against rust formation on the posts and shelf frames, lifetime warranty on the 

polymer shelf mats 
 B - The polymer shelf mats lift off the frame for easy cleaning 
 C - Molded polypropylene shelf mats 
 D - Steel with electroplated substrate and highly durable, abrasion-resistant epoxy finish on the shelf 

frames and posts 
 E - Capacity of 800 pounds for shelves under 48" in length and 600 pounds for shelves up to 72" in  
  length 
 F - Shelves adjustable with numbered grooves on posts in 1" increments 
 
 Each section is to include four (4) shelves, four (4) posts, two (2) swivel casters and two (2) swivel brake 

casters.  This shelving is to consist of the following components: 
 
 A - Four (4) model # Q2148G shelves 
 B - Twelve (12) model # Q2448G shelves 
 C - Sixteen (16) model # Q63UPE posts 
 D - Eight (8) model # 5PCX 5" non-marking polyurethane swivel casters 
 E - Eight (8) model # 5PCBX 5" non-marking polyurethane swivel casters with brakes 
 

ITEM 26. SPARE NUMBER 
 

ITEM 27. SPARE NUMBER 
 
ITEM 28. SPARE NUMBER 

 
ITEM 29. STUDENT WORK TABLE by CUSTOM FABRICATOR (Six Required) 
 
 These student work tables are to be constructed as per the detailed drawings, custom fabrication details 

and general specifications. 
 
ITEM 30. FIVE QUART MIXER by HOBART (Six Required) 
 
 These five quart mixers are to be model # N-50 and are to be provided with the following features and 

accessories: 
 

A - 1/6 H.P. fixed speed motor 
B - Gear driven transmission 
C - Three fixed speeds 
D - Large, easy to reach controls 
E - Manual bowl lift 
F - Provided with 5-Quart stainless steel bowl, “B” flat beater, “D” wire whip, “E” dough hook 
G - Cord and plug 

 
ITEM 31. INGREDIENT BIN by CAMBRO (Twelve Required) 
 

These ingredient bins are to be a model # IBS27 and are to be provided with the following features and 
accessories: 

 
A - Capacity of 27 gallons 
B - One Piece, seamless single-wall polyethylene construction 
C - Injection molded Camwear polycarbonate transparent lid 

 D - Slant top models include an S-hook on the front of the bin for hanging a scoop (scoop by others) 
E - Injection molded polycarbonate transparent lid 
F - Supplied with S-hook for hanging scoop (scoop by others) 

 G - Heavy duty 3” casters two (2) swivel and two (2) fixed bolted into steel plates 
 

ITEM 32. FOOD PROCESSOR by ROBOT COUPE (Six Required) 
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 These food processors are to be model # R-301U and are to be provided with the following features and 
accessories: 

 
 A - Stainless steel cutter bowl with stainless steel "S" blade 
 B - Continuous feed attachment with discharge plate 
 C - 1 H.P. motor 
 D - Cord and plug 
 E - Provide free-standing plate rack # R255 to hold nine (9) processing plates 
  F -  Provide the following processing plates: R211, R270, R212, R271, R208, R280, R214, and R213 

 
ITEM 33. ELECTRICAL UTILITY CASE by CUSTOM FABRICATOR (Six Required) 
 
 These electric utility chases are to be model # CO-OD-E-003 and are to include the following features and 

accessories: 
 

A - Stainless steel housing 
B - Ceiling mounted 
C - Connections to be facing down 
D - Unit to be installed so that plugs are set at 6' - 6" above the finished floor 
E - Chase to be 3' long 
F - Electric service to be 120/208 volt, 3 phase and is to include two (2) 120-volt / 20.0 amp duplex 

outlets and one (1) 208 volt / 12.3 amp outlet 
  

ITEM 34. THIRTY QUART MIXER by HOBART 
 

This 30-quart mixer is to be a model # HL300 and is to be provided with the following features and 
accessories: 

 
A - 3/4 HP high torque motor 
B - Gear Transmission 
C - Three (3) fixed speeds plus stir speed 
D - Shift on the fly – ability to change speeds while mixer is running 
E - Soft start agitation 
F - 15 minute timer 
G - Swing-out bowl 
H - Bowl interlock to assure bowl is securely in place for mixer to operate 
I - Stainless steel bowl guard 
J - Safety interlock to prevent operation when guard is out of position 
K - 6 foot flexible three-wire cord and plug 
L - Transmission gears of constant mesh heat treated alloy steel 
M - All bearings to be anti-friction ball bearing type 
N -  Hardened steel worm gear and special worm wheel to transmit power from   
 the motor to the transmission, grease lubricated 
O - Three speed operation 
P - No. 12 attachment hub 
Q - Metallic gray powder coat finish 
R - Provided with standard accessory package and ED dough hook 

 
ITEM 35. TWO BOWL PREPARATION SINK by CUSTOM FABRICATOR WITH FAUCET by T&S 
 
 This custom fabricated two bowl preparation sink is to be constructed as per the detailed drawings, 

custom fabrication details and general specifications. 
 
 The T & S faucet is to be model # B-0231 and is to be provided with the following features and 

accessories: 
 

A - Splash mounted mixing faucet on 8" centers 
B - Swivel base faucet 
C - Lever handles 
D - 12" swivel nozzle 
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E - Two (2) supply nipples # B-0425  
F - Two (2) short elbows # 006895-20 

 
ITEM 36. OVERSHELF by CUSTOM FABRICATOR 
 
 This overshelf is to be constructed as per the detailed drawings, custom fabrication details and general 

specifications. 
 
ITEM 37. MOBILE PAN RACK by NEW AGE  
 

This mobile pan rack is to be model # 1335 B and is to include the following features and accessories: 
 
A - Capacity of eighteen (18) 18" x 26" sheet pans on 3” centers 
B - Universal angle to hold 18” x 26” and 12” x 20” pans 
C - Lifetime construction warranty 
D - Constructed of aluminum 
E - Four (4) 5" platform type casters 
F - Corner bumpers 

  
ITEM 38. PROOFING CABINET by METRO (Two Required) 
 
 These proofing cabinets are to be model # C519-CFC-L and are to be provided with the following features 

and accessories: 
 

A - Aluminum interior and exterior 
B - Four 5” casters, two with brakes 
C - Extruded aluminum door frame with clear polycarbonate window 
D - Field reversible door hinging with magnetic latch 
E - Lip load pan slides 
F - Capacity of thirty five 18”x26” pans 
G - Drip trough 
H - Equipped with 2000 watt combination holding/proofing module 
I -  Provided with cord and plug 
J - Operating temperature range of 80° to 190° F 

 
ITEM 39. MOBILE WORK TABLE by CUSTOM FABRICATOR 
 
 This mobile work table is to be constructed as per the detailed drawings, custom fabrication details and 

general specifications. 
 
ITEM 40. SPARE NUMBER 
 
ITEM 41. SPARE NUMBER 
 
ITEM 42. SPARE NUMBER 
 
ITEM 43. EXHAUST VENTILATOR by CADDY 
 
 This ventilator is to be a model # SHC-C-W-98-ND-60 with Ceiling Supply Plenum, provided in four (4) 

sections with size and shape as shown on the equipment plan and details as noted on the mechanical 
connection drawing. This ventilator is to be provided with the following features and accessories: 

 
 A - Dimensions: Approximately 32’-8” long x 5’-0" deep x 2'-0" high 

B - Ventilator shall be of the high velocity, dry centrifugal extractor type 
C - Centrifugal grease extraction to be accomplished within the grease extraction chamber by means of  
 strategically placed baffles located within the path of the high velocity air passing through the  
 chamber.  All baffles shall extend the full length of the ventilator.  Grease extraction efficiencies to  
 be not less than 95%.  All extractor cartridges shall be fully removable.  No fixed in place baffles are  
 acceptable.  Extractors to be easily removable from the floor by means of an extractor removal tool 
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D - Ventilator shall be equipped with a pitched trough with a removable grease collection located at one 
end 

E - Ventilator shall operate as designed, utilizing exhaust air quantities as portrayed on the drawings 
F - Ventilator shall be equipped with necessary hanger brackets at front and rear, for suspending from 

building overhead.  Entire top perimeter at front and sides of ventilator shall be fully enclosed with 
matching removable stainless steel closure panels (if necessary) to 1” above the finished ceiling 

G - Ventilator shall be equipped with twelve (12) recessed incandescent light fixtures.  Fixtures shall be 
vapor proof and greaseproof, UL Listed for use in commercial kitchen hood applications. Light 
fixtures shall be factory pre-wired to a single connection point 

H - Ventilator to be UL Listed under the category “Grease Extractors for Exhaust Ducts”, UL 710, in 
compliance with all recommendations of the National Fire Protection Association’s standards for 
kitchen cooking equipment ventilators, approved by the National Sanitation  

I - Foundation, approved by BOCA and ICBO, and be in accordance with all local codes having 
jurisdiction 

J - Ventilator to be constructed of all stainless steel, # 18 gauge type 304, #4 finish, all welded, grease 
and water tight.  No material other than that described above shall be deemed acceptable 

K - Ventilator shall be mounted at 6’-6” AFF to bottom of front face 
L -  To include ceiling supply plenum 
M - Melink system integrated as a pre-engineered system into the exhaust ventilator 
N - Melink system to consist of the following components: 
 1 - I/O Processor that sends 0-10VDC or 4-20mA signal to each VFD for up to four exhaust fans  
  and one SF/MUA 

2 - Keypad to control lights and fans for up to four hoods (one keypad per I/O processor) 
3 - Temperature sensors to monitor exhaust air temperature at duct 
4 - Optic sensor with APU to monitor smoke load inside hood (one sensor per type-1 hood) 
5 - Electronic motor starter to vary fan speed (one VFD per fan) 
6 - Plug-n-play cables to link I/O processor to keypad, sensors, and VFDs 

O - Hood manufacture to pre-mount Melink system in a stainless steel cabinet and pre-wire 
system components at factory 

P - Melink to pre-program system base on application 
Q - Electrical contractor to field wire I/O processor and branch to ventilator lights 
R - Electrical contractor to field wire the electronic motor starter (VFDs) an branch to respective fans 
S - Mechanical contractor to connect plug-n-play cables from I/O processor to each hood 
T - Mechanical contractor to start up system and correct fan rotation if necessary 
U - Air balance contractor to balance system per Melink system instructions 
V - Melink system to be UL and CSA listed and to conform to NFPA 96, BOCA, SBCCI, ICBO, NSF, 

and CE 
W - Melink system to be warranted against defects in material and workmanship for a period of three 

years from purchase date 
   

ITEM 44. FIRE SUPPRESSION SYSTEM by ANSUL 
 

This fire suppression system is to be model # R-102 Overlapping Protection System for the exhaust 
ventilator (Item 43) and is to be as follows: 

 
 A - Total system to include the following: 

1 - The fire suppression system shall be the pre-engineered, liquid agent, cartridge-operated 
type with a fixed nozzle agent distribution network -It shall be listed with Underwriters 
Laboratories, Inc. (UL) 

2 - The system shall be capable of automatic detection and actuation or remote manual 
actuation 

3 - The system shall have fire suppression capabilities for the following hazard areas: ventilating 
structures including hoods, ducts, plenums, and filters; deep fat fryers; griddles and range 
tops; upright, natural charcoal, or chain-type broilers; electric, lava rock, mesquite or gas 
radiant char-broilers 

4 - A systems owner's manual shall be provided containing basic information pertaining to 
system operation.  A detailed technical manual shall provide system description, design, 
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installation, recharge, and maintenance procedures, plus accessory installation and reset 
instructions 

B - The system shall be installed and serviced by authorized distributors that are trained and certified 
by the manufacturer 

C - System equipment is to include the following: 
1 - The extinguishing agent shall be a potassium carbonate, potassium acetate-based formulation  
 designed for flame knockdown and securement of grease related fires - It shall be available  
 with instructions for liquid agent handling and usage 
2 - The agent tank(s) shall be installed in a stainless steel enclosure or wall bracket - The tank(s)  
 shall be stainless steel   
3 - The tank(s) shall have a nominal capacity of either 1.5 gallon or 3 gallon with a working  
 pressure of 100 psi, a test pressure of 300 psi, and a minimum burst pressure of 600 psi 
4 - The tank(s) shall include an adapter/tube assembly - The adapter shall be chrome-plated steel  
 with a 1/4-18 NPT female inlet and a 1/2-14 NPT male outlet - The pick-up tube shall be  
 carbon steel -1.2 in. O.D. by .028 wall - A vent plug shall be integral to the adapter 

D - The regulated release mechanism shall be the spring-loaded, mechanical/pneumatic type capable 
of providing the expellant gas supply to one or two agent tanks, depending on the capacity of the 
nitrogen cartridge used.  It shall contain a factory installed regulator deadset at 100 psi with an 
internal relief of approximately 145 psi - In the "armed" position; the main spring force to the 
puncture pin piston shall be 150 pound 

E - The mechanism shall have a visual indicator of the cocked or fired condition without having to open 
the enclosure 

F - The regulated release mechanism shall have the following actuation capabilities: automatic 
actuation by a fusible link detection system; remote manual actuation by a mechanical pull station 

G - The regulated release mechanism shall be compatible with mechanical gas line shut-off devices; or, 
when equipped with a field or factory-installed solenoid and switch, it shall be compatible with 
electric appliance shut-off devices 

H - If more than two agent tanks are required, the regulated actuator(s) shall be available to provide 
expellant gas for additional tank(s) - It shall be connected to the cartridge receiver outlet of the 
regulated release mechanism providing simultaneous agent discharge - It shall contain a regulated 
actuator deadset at 100 psi with an internal relief of approximately 145 psi 

I - The regulated actuator assembly shall contain a regulated actuator, regulator, expellant gas hose, 
and agent tank housed in a stainless steel enclosure with cover - The enclosure shall contain 
knockouts to permit installation of expellant gas line 

J - The tank/bracket assembly shall contain a welded steel bracket and agent tank - The bracket shall 
be provided to mount the agent tank in a minimum amount of space - The tank shall be secured 
with hinged brackets. 

K - Each discharge nozzle shall be tested and listed with the system for specific applications - The 
nozzle tip shall be chrome-plated brass, and stamped with the part number and flow rating - The 
nozzle tip retainer and body shall be chrome plated brass  

L - Each nozzle tip shall be covered by a protective blow-off cap 
M - The regulated release mechanism shall be compatible with a fusible link detection system   
N - The fusible link shall be selected and installed according to the operating temperature in the 

ventilation system 
O - A detector bracket/linkage assembly shall support the fusible link.  The detector bracket shall be 16-

gauge cold-rolled stainless steel 
P - The detector linkage shall be aluminum. 
Q - The detector bracket/linkage assembly shall have provisions for connecting 1/2" rigid or EMT thin-

wall conduit, and 1/16" diameter flexible stainless steel rope.  Changes in direction of the conduit 
and steel rope shall be accomplished with die cast aluminum alloy, 90 degree pulley elbows 

R - All exposed conduits are to be chrome plated 
S - If the release mechanism is not accessible for manual actuation, a remote manual pull station(s) 

shall be provided as the primary means of manual actuation 
T - The pull station(s) shall be the recessed type, with conduit run within the walls 
U - The pull station(s) shall be the break-rod type, and shall be connected to the release mechanism 

trip lever by means of a 1/16" diameter stainless steel rope and 1/2" conduit (chrome plated conduit 
where exposed) 
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V - The pull station(s) shall be located at a distance not more than 125 feet from the release 
mechanism 

W - The mounting height and location of the pull station shall be in accordance with the authority having 
jurisdiction 

X - A UL listed, electric snap-action switch shall be provided to shut off electrical power to appliances or 
to activate electrically operated devices.  The switch shall allow for connection to the building alarm 
system - A relay must be supplied if the equipment load exceeds the rated capacity of the switch 

Y - This system shall conform to all local, state and national codes having jurisdiction in this location 
Z - The installer shall provide one-year service and inspection free of additional charge 

 
ITEM 45. STAINLESS STEEL WALL PANELS by CUSTOM FABRICATOR 

 
These stainless wall panels are to be constructed as per the detailed drawings, custom fabrication details 
and general specification. 

 
ITEM 46. TRIPLE DECK BAKE OVEN WITH STEAM INJECTION by REVENT with WATER QUICK DISCONNECT 

by DORMONT and WATER FILTER by EVERPURE 
 
 This Revent triple deck bake oven is to be model # 649-3D-2P and is to be provided with the following 

features and accessories: 
 
 A - Electric fired three deck oven 
 B - Each deck individually controlled 
 C - 4.7-KW ceramic wrapped heating elements 
 D - Stone soles for all decks 
 E - Steam generator and controls for each deck 
 F - Crown height of 8” for all decks 
 G - Stainless steel exterior 
 H - Capacity of two 18”x26” pans per deck 
 I - Glass windows in each oven chamber door 
 J - 15.8” legs and casters 
 K - Oven to be shipped in sections 
 L -  Provide factory installation and start-up 
 M -  Oven controls to include baking timer, set temperature, temperature read out, control for top,  
  bottom, and front zone heating and steam control. 
 
 This everpure water filter is to be model # SR-X and is to be provided with the following features and 

accessories: 
 
 A - ¾” inlet and outlet connection 
 B - 6.0 gpm service flow rate 
 C - SR-X housing and clear bowl 
 D - SS-10 cartridge 
 E - Dip tube assembly 
 F - 2.2 lb ScaleKleen package 
  
 This Dormont water quick disconnect is to be model # W50BP2Q-60 and is to be provided with the 

following features and accessories: 
 
 A - Stainless steel braided hose coated with anti microbial PVC coating 
 B - To include one two-way disconnect coupling 
 C - Hose to be 60” long 
 
ITEM 47. MOBILE TABLE by CUSTOM FABRICATOR (Five Required) 

 
These mobile tables are to be constructed as per the detailed drawings, custom fabrication details and 
general specification. 
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ITEM 48. SIX BURNER RANGE WITH OVEN BASE by U.S. RANGE with GAS QUICK DISCONNECT by 
DORMONT (Three Required) 

 
 These US Range six burner ranges with oven bases are to be model # C836-6 and are to be provided 

with the following features and accessories: 
 
 A - 30,000 BTU open burners with center pilot 
 B - Top grate to be one piece heavy cast iron 
 C - Stainless steel front and sides 
 D - All burners to be automatic lighting 
 E - Provided with single deck high shelves 
 F - Removable drip pan 
 G - Stainless steel oven interior 
 H - 40,000 BTU oven burner 
 I - Provided with extra chrome plated oven rack for a total of two 
 J - Removable porcelain oven bottom 
 K - Thermostat control from 150°F to 500°F 
 L - Provide with pressure regulator 
 M - 3/4” rear gas connection 
 N - Polyurethane swivel caster, front two with brakes 
 O - Oven to include heavy duty keep cool handle 
 P - One year limited parts and labor warranty 
 
 These Dormont Manufacturing Company gas quick disconnect kit is to be a model # 16100KIT2S Supr-

Safe Gas Connector Kit with Supr-Swivel. Length to be 36". 
 
ITEM 49. SIX BURNER RANGE WITH CONVECTION OVEN BASE by U.S. RANGE with GAS QUICK 

DISCONNECT by DORMONT 
  
 This US Range six burner range with convection oven bases are to be model # C836-6-RC and is to be 

provided with the following features and accessories: 
 
 A - 30,000 BTU open burners with center pilot 
 B - Top grate to be one piece heavy cast iron 
 C - Stainless steel front and sides 
 D - All burners to be automatic lighting 
 E - Provided with single deck high shelves 
 F - Removable drip pan 
 G - Stainless steel oven interior 
 H - 37,000 BTU convection oven burner 
 I - Provide with extra chrome plated oven rack for a total of two 
 J - Removable porcelain oven bottom 
 K - Thermostat control from 150°F to 500°F 
 L - Provide with pressure regulator 
 M - 3/4” rear gas connection 
 N - Polyurethane swivel caster, front two with brakes 
 O - Oven to include heavy duty keep cool handle 
 P - One year limited parts and labor warranty 
 
 This Dormont Manufacturing Company gas quick disconnect kit is to be a model # 16100KIT2S Supr-Safe 

Gas Connector Kit with Supr-Swivel. Length to be 36". 
 

ITEM 50. SIX BURNER RANGE WITH OVEN BASE by U.S. RANGE WITH GAS QUICK DISCONNECT by 
DORMONT 

  
 This US Range six burner range with oven base is to be model # C836-6 and is to be provided with the 

following features and accessories: 
 
 A - 30,000 BTU open burners with center pilot 
 B - Top grate to be one piece heavy cast iron 
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 C - Stainless steel front and sides 
 D - All burners to be automatic lighting 
 E - Provided with single deck high shelves 
 F - Removable drip pan 
 G - Stainless steel oven interior 
 H - 40,000 BTU oven burner 
 I - Provided with extra chrome plated oven rack for a total of two 
 J - Removable porcelain oven bottom 
 K - Thermostat control from 150°F to 500°F 
 L - Provide with pressure regulator 
 M - 3/4” rear gas connection 
 N - Polyurethane swivel caster, front two with brakes 
 O - Oven to include heavy duty keep cool handle 
 P - One year limited parts and labor warranty 
 
 These Dormont Manufacturing Company gas quick disconnect kit is to be a model # 16100KIT2S Supr-

Safe Gas Connector Kit with Supr-Swivel. Length to be 36". 
 

ITEM 51. BACKSHELF BROILER by U.S. RANGE  
 
 This backshelf broiler is to be model # BS-RX and is to be provided with the following features and 

accessories: 
 

A - 30,000 BTU/hour infrared burner 
B - Five position grid lock 
C - Automatic Lighting 
D - Stainless steel sides and bottom 
E - Mount on and interconnect gas supply to six burner range with oven base (Item 50) 

 
ITEM 52. 24” CHAR-BROILER WITH STAND by U.S. RANGE WITH GAS QUICK DISCONNECT by DORMONT 
 
 This US Range 24” char-broiler is to be model # C0836-24AM and is to be provided with the following 

features and accessories: 
 
 A - Stainless steel front, sides and back stub 
 B - Individual burner controls every 6” 
 C - Four 18,000 BTU burners 
 D - Automatic lighting 
 E - 1-1/4” NPT gas manifold 
 F - Modular unit with legs and casters 
 G - Cast iron radiants 
 H - Reversible grates – one side with grease trough 
 I - Three bar grate design 
 J - Dual grease containers  
 K - Provide with pressure regulator 
 L - Casters w/polyurethane wheels – non-marking 
 M - 3/4” rear gas connection 
 
 The Dormont Manufacturing Company gas quick disconnect kit is to be a model # 1675KIT2S Supr-Safe 

Gas Connector Kit with Supr-Swivel. Length to be 36".  
 
ITEM 53. SPARE NUMBER 

 
ITEM 54. SPARE NUMBER 

 
ITEM 55. SPARE NUMBER 

 
ITEM 56. TWO SECTION FREEZER by VICTORY 
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This freezer is to be a model # FSA-2D-S7 provided with full size doors. The left door is to be hinged left 
and the right door is to be hinged right.  This freezer is to have the following features and accessories: 

 
A - Automatic non-electric condensate evaporator 
B - Energy saver switch 
C -  Lifetime safety grip handle 
D - Lifetime heavy duty cam lift hinges  
E - Adjustable wire shelves 
F - Self closing doors with safety stops 
G - Flush mounted automatic interior lighting 
H - Heavy duty cylinder locks 
I - Adjustable wiper gaskets 
J - One piece self adjusting magnetic door gaskets  
K - 5” diameter heavy duty swivel casters with brakes 
L - Energy saving thermal breaking strips 
M - Digital thermometer with battery back-up 
N - Plasticized fin coil  
O - Humidity control wires located around the door jamb 
P - 1/2 HP self contained refrigeration system 
Q - Refrigerant flow to be governed by a capillary flow restrictor  
R - Exterior cabinet including front, sides, and doors to be stainless steel  
S - Cabinet interior is to be anodized aluminum 
T - High impact ABS interior door liner 
U - 46.5 cubic foot net capacity 
V - Cord and plug 
W - 1 year parts and labor, 5 year compressor warranty 

 
ITEM 57. EXHAUST VENTILATOR by CADDY 
 
 This ventilator is to be a model # SHC-C-W-98-ND-60 with Ceiling Supply Plenum, provided in four (4) 

sections with size and shape as shown on the equipment plan and details as noted on the mechanical 
connection drawing. This ventilator is to be provided with the following features and accessories: 

 
A - Dimensions: Approximately 32’-8” long x 5’-0" deep x 2'-0" high 
B - Ventilator shall be of the high velocity, dry centrifugal extractor type 
C - Centrifugal grease extraction to be accomplished within the grease extraction chamber by means of  
 strategically placed baffles located within the path of the high velocity air passing through the  
 chamber.  All baffles shall extend the full length of the ventilator.  Grease extraction efficiencies to  
 be not less than 95%.  All extractor cartridges shall be fully removable.  No fixed in place baffles are  
 acceptable.  Extractors to be easily removable from the floor by means of an extractor removal tool 

 D - Ventilator shall be equipped with a pitched trough with a removable grease collection located at one  
  end 
 E - Ventilator shall operate as designed, utilizing exhaust air quantities as portrayed on the drawings 
 F - Ventilator shall be equipped with necessary hanger brackets at front and rear, for suspending from 

building overhead.  Entire top perimeter at front and sides of ventilator shall be fully enclosed with 
matching removable stainless steel closure panels (if necessary) to 1” above the finished ceiling 

 G - Ventilator shall be equipped with twelve (12) recessed incandescent light fixtures.  Fixtures shall be 
vapor proof and greaseproof, UL Listed for use in commercial kitchen hood applications. Light 
fixtures shall be factory pre-wired to a single connection point 

 H - Ventilator to be UL Listed under the category “Grease Extractors for Exhaust Ducts”, UL 710, in 
compliance with all recommendations of the National Fire Protection Association’s standards for 
kitchen cooking equipment ventilators, approved by the National Sanitation  

 I - Foundation, approved by BOCA and ICBO, and be in accordance with all local codes having 
jurisdiction 

J - Ventilator to be constructed of all stainless steel, # 18 gauge type 304, #4 finish, all welded, grease  
 and water tight.  No material other than that described above shall be deemed acceptable 
K - Ventilator shall be mounted at 6’-6” AFF to bottom of front face 
L -  To include ceiling supply plenum 
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M - Melink system integrated as a pre-engineered system into the exhaust ventilator 
N - Melink system to consist of the following components: 

1 - I/O Processor that sends 0-10VDC or 4-20mA signal to each VFD for up to four exhaust fans 
and one SF/MUA 

2 - Keypad to control lights and fans for up to four hoods (one keypad per I/O processor) 
3 - Temperature sensors to monitor exhaust air temperature at duct 
4 - Optic sensor with APU to monitor smoke load inside hood (one sensor per type-1 hood) 
5 - Electronic motor starter to vary fan speed (one VFD per fan) 
6 - Plug-n-play cables to link I/O processor to keypad, sensors, and VFDs 

O - Hood manufacture to pre-mount Melink system in a stainless steel cabinet and pre-wire system 
components at factory 

P - Melink to pre-program system base on application 
Q - Electrical contractor to field wire I/O processor and branch to ventilator lights 
R - Electrical contractor to field wire the electronic motor starter (VFDs) an branch to respective fans 
S - Mechanical contractor to connect plug-n-play cables from I/O processor to each hood 
T - Mechanical contractor to start up system and correct fan rotation if necessary 
U - Air balance contractor to balance system per Melink system instructions 
V - Melink system to be UL and CSA listed and to conform to NFPA 96, BOCA, SBCCI, ICBO, NSF, 

and CE 
W - Melink system to be warranted against defects in material and workmanship for a period of three 

years from purchase date 
 

ITEM 58. FIRE SUPPRESSION SYSTEM by ANSUL 

This fire suppression system is to be model # R-102 Overlapping Protection System for the exhaust 
ventilator (item 57) and is to be as follows: 

 
 A - Total system to include the following: 

 1 - The fire suppression system shall be the pre-engineered, liquid agent, cartridge-operated 
type with a fixed nozzle agent distribution network -It shall be listed with Underwriters 
Laboratories, Inc. (UL) 

 2 - The system shall be capable of automatic detection and actuation or remote manual 
actuation 

 3 - The system shall have fire suppression capabilities for the following hazard areas: ventilating 
structures including hoods, ducts, plenums, and filters; deep fat fryers; griddles and range 
tops; upright, natural charcoal, or chain-type broilers; electric, lava rock, mesquite or gas 
radiant char-broilers 

 4 - A systems owner's manual shall be provided containing basic information pertaining to 
system operation.  A detailed technical manual shall provide system description, design, 
installation, recharge, and maintenance procedures, plus accessory installation and reset 
instructions 

 B - The system shall be installed and serviced by authorized distributors that are trained and certified  
  by the manufacturer 
 C - System equipment is to include the following: 
  1 - The extinguishing agent shall be a potassium carbonate, potassium acetate-based formulation 

designed for flame knockdown and securement of grease related fires - It shall be available 
with instructions for liquid agent handling and usage 

 2 - The agent tank(s) shall be installed in a stainless steel enclosure or wall bracket - The tank(s)  
  shall be stainless steel   
 3 - The tank(s) shall have a nominal capacity of either 1.5 gallon or 3 gallon with a working  
  pressure of 100 psi, a test pressure of 300 psi, and a minimum burst pressure of 600 psi 
 4 - The tank(s) shall include an adapter/tube assembly - The adapter shall be chrome-plated  
  steel with a 1/4-18 NPT female inlet and a 1/2-14 NPT male outlet - The pick-up tube shall be  
  carbon steel -1.2 in. O.D. by .028 wall - A vent plug shall be integral to the adapter 

D - The regulated release mechanism shall be the spring-loaded, mechanical/pneumatic type capable 
of providing the expellant gas supply to one or two agent tanks, depending on the capacity of the 
nitrogen cartridge used.  It shall contain a factory installed regulator deadset at 100 psi with an 
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internal relief of approximately 145 psi - In the "armed" position; the main spring force to the 
puncture pin piston shall be 150 pound 

E - The mechanism shall have a visual indicator of the cocked or fired condition without having to open 
the enclosure 

F - The regulated release mechanism shall have the following actuation capabilities: automatic 
actuation by a fusible link detection system; remote manual actuation by a mechanical pull station 

G - The regulated release mechanism shall be compatible with mechanical gas line shut-off devices; or, 
when equipped with a field or factory-installed solenoid and switch, it shall be compatible with 
electric appliance shut-off devices 

H - If more than two agent tanks are required, the regulated actuator(s) shall be available to provide 
expellant gas for additional tank(s) - It shall be connected to the cartridge receiver outlet of the 
regulated release mechanism providing simultaneous agent discharge - It shall contain a regulated 
actuator deadset at 100 psi with an internal relief of approximately 145 psi 

I - The regulated actuator assembly shall contain a regulated actuator, regulator, expellant gas hose, 
and agent tank housed in a stainless steel enclosure with cover - The enclosure shall contain 
knockouts to permit installation of expellant gas line 

J - The tank/bracket assembly shall contain a welded steel bracket and agent tank - The bracket shall 
be provided to mount the agent tank in a minimum amount of space - The tank shall be secured 
with hinged brackets. 

K - Each discharge nozzle shall be tested and listed with the system for specific applications - The 
nozzle tip shall be chrome-plated brass, and stamped with the part number and flow rating - The 
nozzle tip retainer and body shall     be chrome plated brass  

L - Each nozzle tip shall be covered by a protective blow-off cap 
M - The regulated release mechanism shall be compatible with a fusible link detection system   
N - The fusible link shall be selected and installed according to the operating temperature in the 

ventilation system 
O - A detector bracket/linkage assembly shall support the fusible link.  The detector bracket shall be 16-

gauge cold-rolled stainless steel 
P - The detector linkage shall be aluminum. 
Q - The detector bracket/linkage assembly shall have provisions for connecting 1/2" rigid or EMT thin-

wall conduit, and 1/16" diameter flexible stainless steel rope.  Changes in direction of the conduit 
and steel rope shall be accomplished with die cast aluminum alloy, 90 degree pulley elbows 

R - All exposed conduits are to be chrome plated 
S - If the release mechanism is not accessible for manual actuation, a remote manual pull station(s) 

shall be provided as the primary means of manual actuation 
T - The pull station(s) shall be the recessed type, with conduit run within the walls 
U - The pull station(s) shall be the break-rod type, and shall be connected to the release mechanism 

trip lever by means of a 1/16" diameter stainless steel rope and 1/2" conduit (chrome plated conduit 
where exposed) 

V - The pull station(s) shall be located at a distance not more than 125 feet from the release 
mechanism 

W - The mounting height and location of the pull station shall be in accordance with the authority having 
jurisdiction 

X - A UL listed, electric snap-action switch shall be provided to shut off electrical power to appliances or 
to activate electrically operated devices.  The switch shall allow for connection to the building alarm 
system - A relay must be supplied if the equipment load exceeds the rated capacity of the switch 

Y - This system shall conform to all local, state and national codes having jurisdiction in this location 
Z - The installer shall provide one-year service and inspection free of additional charge 
 

ITEM 59. FRYER SYSTEM by FRYMASTER with GAS QUICK DISCONNECT by DORMONT 
 
 This Frymaster fryer system is to consist of two fryers and one built-in fryer filtration system.  The system 

components are to be as follows: 
  
 The Frymaster fryers are to be model # MJ35 and are to be provided with the following features and 

accessories: 
 
 A - Open pot design 
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 B - 30-40 lbs. oil capacity 
 C - 110,000 BTU/HR 
 D - Millivolt controls 
 F - Durable centerline thermostat, 7 to 10 seconds response to loads and 1° anticipating action 
 G - Deep cold zone with 1-1/4” IPS ball valve type drain valve 
 H- Master jet burner, no burn tube or radiants 
 I - Rounded corners 
 J - Stainless steel frypot 
 K - Frypot cover 
 L - Fryer system to be mounted on casters 
 M - Fryers are to be built as once common unit with integral filtration system 
 N - Fat melt cycle 

 
This fryer filter unit is to be a Foot Print Pro System provided with the following features and accessories: 

 
A - Heavy gauge stainless steel construction 
B - Installed below two MJ35 Fryers 
B - 4 GPM steel gear pump, 1/3 H.P. motor 
C - Internally pumped oil drain and return lines 
E - Filter starter kit accessories 
F - Filter heater for solid shortening use 

 
 The Dormont Manufacturing Company gas quick disconnect kit is to be a model # 16100KIT2S Supr-Safe  
 Gas Connector Kit with Supr-Swivel. Length to be 36".  

 
ITEM 60. MOBILE TABLE by CUSTOM FABRICATOR (Three Required) 
 

These mobile tables are to be constructed as per the detailed drawings, custom fabrication details and 
general specification. 

 
ITEM 61. 36” CHAR-BROILER WITH STAND by U.S. RANGE WITH GAS QUICK DISCONNECT by DORMONT 
 
 This US Range 24” char-broiler is to be model # C0836-36AM and is to be provided with the following 

features and accessories: 
 
 A - Stainless steel front, sides and back stub 
 B - Individual burner controls every 6” 
 C - Six 18,000 BTU burners 
 D - Automatic lighting 
 E - 1-1/4” NPT gas manifold 
 F - Modular unit with legs and casters 
 G - Cast iron radiants 
 H - Reversible grates – one side with grease trough 
 I - Three bar grate design 
 J - Dual grease containers  
 K - Provide with pressure regulator 
 L - Casters w/polyurethane wheels – non-marking 
 M - 3/4” rear gas connection 
 
 The Dormont Manufacturing Company gas quick disconnect kit is to be a model # 1675KIT2S Supr-Safe 

Gas Connector Kit with Supr-Swivel. Length to be 36".  
 

ITEM 62. SIX BURNER RANGE WITH OVEN BASE by U.S. RANGE WITH GAS QUICK DISCONNECT by 
DORMONT 

  
 This US Range six burner range with oven base is to be model # C836-6 and is to be provided with the 

following features and accessories: 
 
 A - 30,000 BTU open burners with center pilot 
 B - Top grate to be one piece heavy cast iron 
 C - Stainless steel front and sides 
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 D - All burners to be automatic lighting 
 E - Provided with single deck high shelves 
 F - Removable drip pan 
 G - Stainless steel oven interior 
 H - 40,000 BTU oven burner 
 I - Provided with extra chrome plated oven rack for a total of two 
 J - Removable porcelain oven bottom 
 K - Thermostat control from 150°F to 500°F 
 L - Provide with pressure regulator 
 M - 3/4” rear gas connection 
 N - Polyurethane swivel caster, front two with brakes 
 O - Oven to include heavy duty keep cool handle 
 P - One year limited parts and labor warranty 
 
 These Dormont Manufacturing Company gas quick disconnect kit is to be a model # 16100KIT2S Supr-

Safe Gas Connector Kit with Supr-Swivel. Length to be 36". 
 

ITEM 63. BACKSHELF BROILER by U.S. RANGE  
 

This backshelf broiler is to be model # BS-RX and is to be provided with the following features and 
accessories: 

 
A - 30,000 BTU/hour infrared burner 
B - Five position grid lock 
C - Automatic Lighting 
D - Stainless steel sides and bottom 
E - Mount on and interconnect gas supply to six burner range with oven base (Item 62) 

 
ITEM 64. SIX BURNER RANGE WITH CONVECTION OVEN BASE by U.S. RANGE with GAS QUICK 

DISCONNECT by DORMONT 
 
 This US Range six burner range with convection oven bases are to be model # C836-6-RC and is to be 

provided with the following features and accessories: 
 
 A - 30,000 BTU open burners with center pilot 
 B - Top grate to be one piece heavy cast iron 
 C - Stainless steel front and sides 
 D - All burners to be automatic lighting 
 E - Provided with single deck high shelves 
 F - Removable drip pan 
 G - Stainless steel oven interior 
 H - 37,000 BTU convection oven burner 
 I - Provide with extra chrome plated oven rack for a total of two 
 J - Removable porcelain oven bottom 
 K - Thermostat control from 150°F to 500°F 
 L - Provide with pressure regulator 
 M - 3/4” rear gas connection 
 N - Polyurethane swivel caster, front two with brakes 
 O - Oven to include heavy duty keep cool handle 
 P - One year limited parts and labor warranty 
 
 This Dormont Manufacturing Company gas quick disconnect kit is to be a model # 16100KIT2S Supr-Safe 

Gas Connector Kit with Supr-Swivel. Length to be 36". 
 

ITEM 65. SIX BURNER RANGE WITH OVEN BASE by U.S. RANGE with GAS QUICK DISCONNECT by 
DORMONT (Three Required) 

 
 These US Range six burner ranges with oven bases are to be model # C836-6 and are to be provided 

with the following features and accessories: 
 



HFSArchitects                                                                                                Northern Utah County Building 
HFSA #0813.01                                                                         Mountainland Applied Technology College 
DFCM #07039260                                      Utah College of Applied Technology 

FOODSERVICE    11 40 00 29  
May 11, 2009 BID SET 

 A - 30,000 BTU open burners with center pilot 
 B - Top grate to be one piece heavy cast iron 
 C - Stainless steel front and sides 
 D - All burners to be automatic lighting 
 E - Provided with single deck high shelves 
 F - Removable drip pan 
 G - Stainless steel oven interior 
 H - 40,000 BTU oven burner 
 I - Provided with extra chrome plated oven rack for a total of two 
 J - Removable porcelain oven bottom 
 K - Thermostat control from 150°F to 500°F 
 L - Provide with pressure regulator 
 M - 3/4” rear gas connection 
 N - Polyurethane swivel caster, front two with brakes 
 O - Oven to include heavy duty keep cool handle 
 P - One year limited parts and labor warranty 
 
 These Dormont Manufacturing Company gas quick disconnect kit is to be a model # 16100KIT2S Supr-

Safe Gas Connector Kit with Supr-Swivel. Length to be 36". 
 

ITEM 66. TWIN 12-GAL. KETTLES WITH STAND by CLEVELAND  
 
This twin 12-gal kettle with stand is to be a model # TKET-12-T and is to be provided with the following 
features and accessories: 
 
A - Operating temperature range from 145° - 260° F 
B - Solid State Controls for temperature and low water safety 
C - Self locking marine type tilting mechanism 
D - Recessed pressure/vacuum gauges 
E - Steam jacket permanently filled with treated distilled water, venting and/or refilling not required 
F - 50 psi steam jacket rating with 50 psi safety valves mounted under kettles to avoid tampering 
G - Cleveland model # STD-55-T stainless steel stand with removable drain drawer and adjustable feet 
H - Each kettle to be provided with one model # CL lift off cover 
I - Kettle markings 
J - Hot and cold water fill faucet model # DPK 
K - Faucet bracket model # FBKT 

 
ITEM 67. DOUBLE DECK COMBINATION OVEN STEAMER by RATIONAL with WATER FILTER by EVERPURE 

(Two Water Filters Required), GAS QUICK DISCONNECTS by DORMONT (Two Disconnects Required), 
and WATER QUICK DISCONNECTS by DORMONT (Two Disconnects Required) 

  
The Rational double deck combination oven steamer is to include two independently operated self 
cooking centers and a mobile stand.  Components are to be as follows:  

 
Both top and bottom deck of the combi steamer are to be model # SCC 61G and are to include the 
following features and accessories: 

 
A - Capacity of twelve (12) 12” x 20” steam pans 
B - Unit to cook with hot air and pressure-less steam- singular, sequentially and in combination 
C - Nine (9) self cooking control modes for the automatic cooking and finishing of products 
D - Three (3) combination steamer modes for steaming, hot air and combi-steaming 
E - High performance fresh steam generator 
F - Clear control panel with pictograms 
G - Core temperature probe with six (6) measuring points 
H - Sensor-controlled cabinet humidity 
I - Fully automatic self cleaning oven with clean jet system using multiple cycles set through control 

panel 
J - Seamless hygienic cooking cabinet with rounded corners 
K - Integral, maintenance free grease extraction system 
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L - Halogen cooking cabinet lighting 
M - Automatic vapor quenching 
N - Humidifying function 
O - Five (5) programmable air speeds 
P - Integral fan impeller brake 
Q - Rear-ventilated double glass doors 
R - Drip collector and door drip pan 
S - Integral hand shower with infinitely variable regulation 
T - Separate solenoid valves for normal and filtered water 
U - HACCP data memory and output via integral USB interface 
V - Gas fired 
W - Descaler pump with calc diagnostics 
X - Provide 140 wash tablets and 60 rinse tablets 
Y - Provide combi stacking kit model # 60.30.119- Unit to be able to roll into place under the front edge 

of the ventilator which is to be set at 6’-6” AFF.  
 
The Everpure water filter is to be model # Kleensteam II Twin system and is to be provided with the  
following features and accessories: 
 
A - 3/4” inlet and 3/4” outlet water connections 
B - Service flow rate up to 5.0 gpm 
C - Minimum pressure of 10 psi and 125 psi maximum pressure 
D - 100° maximum water temperature at inlet 

 
The Dormont Manufacturing Company gas quick disconnect kits are to be model # 1675KIT2S Supr-Safe 
Gas Connector Kit with Supr-Swivel. Length to be 36".  

 
This Dormont water quick disconnect is to be model # W75BP2Q-60 and is to be provided with the 
following features and accessories: 

 
A - Stainless steel braided hose coated with anti microbial PVC coating 
B - To include one two-way disconnect coupling 
C - Hose to be 60” long 

 
ITEM 68. DOUBLE DECK CONVECTION OVEN by U.S. RANGE WITH GAS QUICK DISCONNECT by 

DORMONT 
 
 This US Range double deck convection oven is to be model # SGM-200S1 and is to be provided with the 

following features and accessories: 
 
 A - Summit 45 Solid State, Digital Controller 150-500 degrees F 
 B - Auto cool down and auto setback features 
 C - Electronic spark ignition including automatic pilot system with 100%  
  safety shut off 
 D - Two-speed 3/4  HP fan motor 
 E - 60,000 BTU per oven cavity 
 F - Stainless steel front, top, sides and legs 
 G - 60/40 dependent door design with double pane thermal window 
 H - Porcelain enameled oven interior with coved corners 
 I - Full length, stainless steel positive door closure 
 J - 10 position rack guides with 5 oven racks 
 K - One year limited parts and labor warranty 
 L - Low profile casters for double deck application 
 
 The Dormont Manufacturing Company gas quick disconnect kit is to be a model # 16100KIT2S Supr-Safe 

Gas Connector Kit with Supr-Swivel. Length to be 36".  
 
ITEM 69. SPARE NUMBER 
 
ITEM 70. SPARE NUMBER 
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ITEM 71. SPARE NUMBER 

 
ITEM 72. WORKTOP REFRIGERATOR by VICTORY (Two Required) with CORD WRAP by CUSTOM 

FABRICATOR (Two Required) 
 
 These Victory worktop refrigerators are to be model # UF-27-SST and are to be provided with the 

following features and accessories: 
 

A - 19.4 net cubic foot capacity 
B - 1/4 H.P. self contained refrigeration system with automated defrost 
C - Automatic condensation evaporation system 
D - Stainless steel doors, top and interior bottom 
E - Interior thermometer 
F - Self closing door with one-piece magnetic gasket  
G - High density foamed-in-place polyurethane insulation 
H - Aluminum interior and sides 
I - Cord and plug 
J - 5” Heavy duty casters with brakes 
K -    Two (2) year parts and labor, five (5) year compressor warranty 
L -  72” one piece stainless steel back panel 

 
 These custom fabricated cord wraps are to be constructed as per the detailed drawings, custom 

fabrication details and general specification. 
 

ITEM 73. FOUR WELL HOT FOOD UNIT WITH HEAT LAMP by DUKE 
 

This four well hot food unit with heatlamp is to be model # TEHF-60SS and is to be provided with the 
following features and accessories: 

 
A - Capacity of four 12”x20” pans 
B - 14 gauge stainless steel deluxe extended top with poly cutting board 
C - 20 gauge stainless body and interior shelves 
D - 5” diameter polyurethane swivel casters, two with brakes 

 E - 16 gauge solid stainless steel trayslide with two rubbing tracks located on customer side 
F - Stainless steel hinged brackets for trayslide 
G - 10’ single point cord and plug connection 
H - 14 gauge stainless steel double deck overshelves 
I - Top overshelf to have 1-1/2” turn-up on customer side and both ends 
J - Bottom overshelf to have 1-1/2” turn-down on all sides 
K - Radiant heatlamp and light combination mounted to underside of top shelf 
L - Provide submittal drawings for approval 

 
ITEM 74. ELECTRICAL UTILITY CASE by CUSTOM FABRICATOR 
  

This electric utility chase is to be model # CO-OD-E-003 and is to include the following features and 
accessories: 

 
A - Stainless steel housing 
B - Ceiling mounted 
C - Connections to be facing down 
D - Unit to be installed so that plugs are set at 6' - 6" above the finished floor 
E - Chase to be 3' long 

 F - Electric service to be 120/208 volt, 3 phase and is to include two (2) 120-volt / 20.0 amp duplex  
  outlets and one (1) 208 volt / 12.3 amp outlet 

 
ITEM 75. TWO SECTION REFRIGERATOR by VICTORY (Four Required) 
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These two section refrigerators are to be model # RSA-2D-S7 provided with full size doors. The left door 
is to be hinged left and the right door is to be hinged right.  This refrigerator is to have the following 
features and accessories: 

 
A - Automatic non-electric condensate evaporator 
B - Energy saver switch 
C -  Lifetime safety grip handles 
D - Lifetime heavy duty cam lift hinges  
E - Adjustable wire shelves 
F - Self closing doors with safety stops 
G - Flush mounted automatic interior lighting 
H - Heavy duty cylinder locks 
I - Adjustable wiper gaskets 
J - One piece self adjusting magnetic door gaskets  
K -  5” diameter heavy duty swivel casters with brakes 
L - Energy saving thermal breaking strips 
M - Digital Thermometer w/batter back-up 
N - Plasticized fin coil  
O - Humidity control wires located around the door jamb  
P - 1/3 HP self contained refrigeration system 
Q - Refrigerant flow to be governed by a capillary flow restrictor  
R - Exterior cabinet including front, sides and doors to be stainless steel  
S - Cabinet interior to be anodized aluminum 
T - High impact ABS interior door liner 
U - 46.5 cubic foot net capacity 
V - Cord and plug 
W -  1 year parts and labor, 5 year compressor warrant 

 
ITEM 76. TWO SECTION FREEZER by VICTORY 
 
 This freezer is to be a model # FSA-2D-S7 provided with full size doors. The left door is to be hinged left 

and the right door is to be hinged right.  This freezer is to have the following features and accessories: 
 

A - Automatic non-electric condensate evaporator 
B - Energy saver switch 
C -  Lifetime safety grip handle 
D - Lifetime heavy duty cam lift hinges  
E - Adjustable wire shelves 
F - Self closing doors with safety stops 
G - Flush mounted automatic interior lighting 
H - Heavy duty cylinder locks 
I - Adjustable wiper gaskets 
J - One piece self adjusting magnetic door gaskets  
K - 5” diameter heavy duty swivel casters with brakes 
L - Energy saving thermal breaking strips 
M - Digital thermometer with battery back-up 
N - Plasticized fin coil  
O - Humidity control wires located around the door jamb 
P - 1/2 HP self contained refrigeration system 
Q - Refrigerant flow to be governed by a capillary flow restrictor  
R - Exterior cabinet including front, sides, and doors to be stainless steel  
S - Cabinet interior is to be anodized aluminum 
T - High impact ABS interior door liner 
U - 46.5 cubic foot net capacity 
V - Cord and plug 
W - 1 year parts and labor, 5 year compressor warranty 

 
ITEM 77. HAND SINK WITH FAUCET by ADVANCE (Three Required) 
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These hand sinks with faucets are to be model # 7-PS-90 and are to be provided with the following 
features and accessories: 

 
 A - Deep drawn 10” x 14” x 5” sink bowl 
 B - Countertop die formed recessed edge with a 3/8” no-drip offset 

C - Constructed of type 304 stainless steel 
D - Model # K-310 drain strainer basket 
E - Two (2) model # 7-PS-17 side splashes 
F - Supplied with 7-PS-12 Soap Dispenser 
G - Built to allow for flush-to-wall mount application 
H - Removable access panel 
I - Galvanized wall mounting bracket 
J - Foot pedal valve for water operation 

 
ITEM 78. STUDENT WORK TABLE by CUSTOM FABRICATOR (Three Required) 
 
 These student work tables are to be constructed as per the detailed drawings, custom fabrication details 

and general specification. 
 
ITEM 79. FIVE QUART MIXER by HOBART (Three Required) 
 
 These five quart mixers are to be model # N-50 and are to be provided with the following features and 

accessories: 
 

A - 1/6 H.P. fixed speed motor 
B - Gear driven transmission 
C - Three fixed speeds 
D - Large, easy to reach controls 
E - Manual bowl lift 
F - Provided with 5-Quart stainless steel bowl, “B” flat beater, “D” wire whip, “E” dough hook 
G - Cord and plug 

 
ITEM 80. INGREDIENT BIN by CAMBRO (Six Required) 
 

These ingredient bins are to be a model # IBS27 and are to be provided with the following features and 
accessories: 
 
A - Capacity of 27 gallons 
B - One Piece, seamless single-wall polyethylene construction 
C - Injection molded Camwear polycarbonate transparent lid 
D - Slant top models include an S-hook on the front of the bin for hanging a scoop (scoop by others) 
E - Injection molded polycarbonate transparent lid 
F - Supplied with S-hook for hanging scoop (scoop by others) 
G - Heavy duty 3” casters two (2) swivel and two (2) fixed bolted into steel plates 

 
ITEM 81. ELECTRICAL UTILITY CASE by CUSTOM FABRICATOR (Three Required) 
  

These electric utility chases are to be model # CO-OD-E-003 and are to include the following features and 
accessories: 

 
A - Stainless steel housing 
B - Ceiling mounted 
C - Connections to be facing down 
D - Unit to be installed so that plugs are set at 6' - 6" above the finished floor 
E - Chase to be 3' long 

 F - Electric service to be 120/208 volt, 3 phase and is to include two (2) 120-volt / 20.0 amp duplex  
   outlets and one (1) 208 volt / 12.3 amp outlet 

 
ITEM 82. FOOD PROCESSOR by ROBOT COUPE (Three Required) 
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These food processors are to be model # R-301U and are to be provided with the following features and 
accessories: 

 
 A - Stainless steel cutter bowl with stainless steel "S" blade 
 B - Continuous feed attachment with discharge plate 
 C - 1 H.P. motor 
 D - Cord and plug 
 E - Provide free-standing plate rack #R255 to hold nine (9) processing plates 

   F -  Provide the following processing plates: R211, R270, R212, R271, R208, R280, R214, and R213 
 

ITEM 83. SPARE NUMBER 
 
ITEM 84. SPARE NUMBER 
 
ITEM 85. SPARE NUMBER 
 
ITEM 86. PREPARATION REFRIGERATOR by DELFIELD 
 
 This preparation refrigerator is to be a model # 4460N-12 and is to be provided with the following features 

and accessories: 
 

A - 15.7  cubic storage capacity 
B - Capacity of twelve 1/6 size pans 
C - Stainless steel top, front, and sides 
D - Interior sides are thermoformed ABS plastic 
E - Unit to use HFC-404A refrigerant 
F - 7’ power cord 
G - To meet NSF Standard 7 
H - Cutting board treated with antimicrobial agent 
I - One (1) epoxy coated wire shelf 
J - ACT solid state electronic control 
K - Provided on 2” casters 
L - 1/2 HP self-contained refrigeration system 
M - Two (2) year parts and labor, five (5)year compressor warranty 

 
ITEM 87. TWO BOWL PREPARATION SINK WITH OVERSHELF by CUSTOM FABRICATOR WITH FAUCET by 

T&S 
 
 This Custom Fabricated two bowl preparation sink is to be constructed as per the detailed drawings, 

custom fabrication details and general specification. 
 
 The T & S faucet is to be model # B-0231 and is to be provided with the following features and 

accessories: 
 
A - Splash mounted mixing faucet on 8" centers 
B - Swivel base faucet 
C - Lever handles 
D - 12" swivel nozzle 
E - Two (2) supply nipples # B-0425  
F - Two (2) short elbows # 006895-20 

  
ITEM 88. 20 QUART MIXER by HOBART 
 
 This 20-quart mixer is to be a model # HL200 and is to be provided with the following features and 

accessories: 
 

A - 1/2 HP high torque motor 
B - Gear Transmission 
C - Three (3) fixed speeds plus stir speed 
D - Shift on the fly – ability to change speeds while mixer is running 
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E - Soft start agitation 
F - 15 minute timer 
G - Swing-out bowl 
H - Bowl interlock to assure bowl is securely in place for mixer to operate 
I - Stainless steel bowl guard 
J - Safety interlock to prevent operation when guard is out of position 
K - 6 foot flexible three-wire cord and plug 
L - Transmission gears of constant mesh heat treated alloy steel 
M - All bearings to be anti-friction ball bearing type 
N -  Hardened steel worm gear and special worm wheel to transmit power from the motor to the  
 transmission, grease lubricated 
O - Three speed operation 
P - No. 12 attachment hub 
Q - Metallic gray powder coat finish 

 
ITEM 89. MOBILE MIXER STAND by CUSTOM FABRICATOR 
 
 This mobile mixer stand is to be constructed as per the detailed drawings, custom fabrication details and 

general specification. 
 
ITEM 90. BEVERAGE COUNTER WITH SINK AND OVERSHELF by CUSTOM FABRICATOR with FAUCET by  
 T & S 
 
 This Custom Fabricated beverage counter with overshelf is to be constructed as per the detailed 

drawings, custom fabrication details and general specification. 
 
 The T & S faucet is to be a model # B-0221 and is to be provided with the following features and 

accessories: 
 

A - Swivel base faucet 
B - Deck mount mixing faucet on 8" centers 
C - Lever handles 
D - 12" swivel nozzle 

  
ITEM 91. SPARE NUMBER 

 
ITEM 92. ICE BIN by DELFIELD 

 
This ice bin is to be model # 305 and is to be provided with the following features: 
 
A - Stainless steel top 
B - Opening fitted with one piece cover 
C - ABS plastic liner 
D - Sides and bottom insulated with high-density closed cell polyurethane 
E -  45 lb. ice capacity 

 F - Ice bin to be mounted in counter with sink (Item 90) - coordinate cut-out and clearance  
  requirements for this unit with the custom fabricator 

 
ITEM 93. COFFEE BREWER by VENDOR (N.I.C.) 

 
ITEM 94. ONE SECTION REFRIGERATOR WITH HALF SIZED GLASS DOORS by VICTORY 
 

This one section refrigerator with half sized glass doors is to be model # RSA-1D-S7-HD-GD provided 
with half sized glass doors. The doors are to be hinged right.  This refrigerator is to have the following 
features and accessories: 

 
A - Automatic non-electric condensate evaporator 
B - Energy saver switch 
C -  Lifetime safety grip handles 
D - Lifetime heavy duty cam lift hinges  
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E - Adjustable wire shelves 
F - Self closing doors with safety stops 
G - Flush mounted automatic interior lighting 
H - Heavy duty cylinder locks 
I - Adjustable wiper gaskets 
J - One piece self adjusting magnetic door gaskets  
K -  5” diameter heavy duty swivel casters with brakes 
L - Energy saving thermal breaking strips 
M - Digital Thermometer w/batter back-up 
N - Plasticized fin coil  
O - Humidity control wires located around the door jamb  
P - 1/3 HP self contained refrigeration system 
Q - Refrigerant flow to be governed by a capillary flow restrictor  
R - Exterior cabinet including front and sides 
S - Cabinet interior to be anodized aluminum 
T - High impact ABS interior door liner 
U - 21.5 cubic foot net capacity 
V - Cord and plug 
W - Provided with two half sized doors 
X - Doors to be glass 
Y - 1 year parts and labor, 5 year compressor warranty 
 

ITEM 95. THREE BOWL POT & PAN SINK by CUSTOM FABRICATOR with FAUCETS by T&S (Two Faucets 
Required) 

 
 This Custom Fabricated three bowl pot and pan sink is to be constructed as per the detailed drawings, 

custom fabrication details and general specification. 
 
  These two (2) T & S faucets are to be model # B-0230 and are to be provided with the following features 

and accessories: 

 A - Splash mounted mixing faucet on 8" centers 
 B - Swivel base faucet 

 C -  Lever handles 
 D - 18" swivel nozzle 
 E - Two (2) supply nipples # B-0425  
 F - Two (2) short elbows # 006895-20 

 
ITEM 96. OVERSHELF WITH POT HOOKS by CUSTOM FABRICATOR 
 
 This overshelf with pot hooks is to be constructed as per the detailed drawings, custom fabrication details 

and general specification. 
 
ITEM 97. 2-HP DISPOSER WITH CONTROL by INSINKERATOR 
 
 This 2-HP disposer with control is to be model # SS-200 and is to be provided with the following features 

and accessories: 
 

A - 2 H.P. motor with built-in overload protection 
B - Stainless steel and chrome plated finish 
C - Stainless steel grind chamber 
D - 18” cone assembly 
E - MRS control panel 
F - Solenoid valve 
G - Flow control valve 

 
ITEM 98. PRE-RINSE SPRAY by T & S 
 

This pre-rinse spray is to be a model # B-0113B and is to be provided with the following features and 
accessories: 
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A - Single hole deck mounted faucet 
B - 1/4" under sink tailpieces at 4” on center 
C - Approximately 48" height 
D - 15" overhang 
E - 9" clearance 
F - Spray valve 
G - Flexible stainless steel hose 
H - B-109 wall bracket 

 
ITEM 99. SPARE NUMBER 

 
ITEM 100. SPARE NUMBER 

 
ITEM 101. SPARE NUMBER 

 
ITEM 102. SECURED SHELVING by METRO (Two Required) 
 
 This security shelving is to consist of "MetroMax Q" security trucks with the following features: 
 

A - 15-year warranty against rust formation on the posts and shelf frames, lifetime warranty on the  
 polymer shelf mats 
B - The polymer shelf mats lift off the frame for easy cleaning 
C - Molded polypropylene shelf mats 
D - Steel with electroplated substrate and highly durable, abrasion-resistant epoxy finish on the shelf  
 frames and posts 
E - Capacity of 800 pounds for shelves under 48" in length and 600 pounds for shelves up to 72" in  
 length 
F - Shelves adjustable with numbered grooves on posts in 1" increments 
G - Double Doors with 270° swing 
H - Security cage to have gray epoxy finish 
I - Microban antimicrobial product protection 
 
Each security shelf is to consist of the following components: 
 
A - One (1) model # QSEC56LE mobile security trucks 
B - Two (2) model # Q2460G2 shelves - mount as intermediate shelves in the security truck  

 
ITEM 103. POT & PAN DISH SHELVING by METRO (Two Sections Required) 
 

 This "Metromax Q" shelving is to have the following features and accessories: 
 
  A -  15-year warranty against rust formation on the posts and shelf frames, lifetime warranty on the  
    polymer shelf mats 
  B -  The polymer shelf mats lift off the frame for easy cleaning 
  C -  Molded polypropylene shelf mats 
  D -  Steel with electroplated substrate and highly durable, abrasion-resistant epoxy finish on the shelf  
    frames and posts 
  E -  Capacity of 800 pounds for shelves under 48" in length and 600 pounds for shelves up to 72" in  
    length 
  F -  Shelves adjustable with numbered grooves on posts in 1" increments 
 

 Each section is to include four (4) shelves, four (4) posts, two (2) swivel casters and two (2) swivel brake  
 casters.  This shelving is to consist of the following components: 

 
  A -  Eight (8) model # Q2454G shelves 
  B -  Eight (8) model # Q63UPE posts 
  C -  Four (4) model # 5PCX 5" non-marking polyurethane swivel casters 
  D -  Four (4) model # 5PCBX 5" non-marking polyurethane swivel casters with brakes 

 
ITEM 104. CLEAN DISH TABLE WITH OVERSHELF by CUSTOM  FABRICATOR 
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This clean dish table with overshelf is to be constructed as per the detailed drawings, custom fabrication 
details and general specification. 

ITEM 105. DISHMACHINE by HOBART 
 

This dishwasher is to be Hobart Opti-Rinse System model # CL44E and is to be provided with the 
following features and accessories: 

 
A - Capacity of 202 racks per hour 
B - Fully automatic, high temperature single tank, rack type dishwasher with flexible strip curtains at  
 ends of chamber and between wash and final rinse compartments 
C - Top-mounted micro-processor control module  
D - Stainless steel upper and lower wash arms with computer-designed debossed anti-clog nozzles. 
E - Wash arms and rinse arms to be easily installed and removed without tools 
F - Auto-Position rinse arms which ensure that the rinse arms and nozzles are properly seated in the  
 machine to provide a consistent 
G - Stainless steel construction includes front panel, frame, feet, legs; wash tank and chamber;  
 removable strainer pans and large deep baskets, pump intake screen assemblies, channel and  
 stainless steel splash shields 
H - Automatic fill to be standard with water level automatically maintained 
I - Opti-Rinse System using no more than 0.74 gallons per rack @ 20 PSI with final rinse rate of 2.49  
 GPM 
J - Pump motor to be 2 HP with grease packed ball bearings  
K - Energy saving mode 
L - Stainless steel self-draining pump 
M - Removable integrated pump intake screen 
N - Door actuated drain closer 
O - Door interlocks on all doors 
P - Unit to be provided with the following heat device:15 KW electric tank heater and 30 KW built-in  
 booster heater 
Q - Hot water (180 degree minimum) final rinse 
R - Inherent motor overload protection with manual reset 
S - Equipped with bell-type automatic overflow and drain valve  
T - Automatic temperature control and low water heater and pump seal protection 
U - Doors to be hinged to swing out and are to be insulated 
V -  Conveyor dwell 
W - Rapid return conveyor drive system 
X - NAFEM Data protocol compliant 
Y - Controls to include service diagnostics, delime notification, low water notification, dirty water 

indicator 
Z - Two (2) stainless steel vent hoods with vent stack and locking-type dampers 
AA - Vent fan control 
BB - Higher than standard to accommodate 18” x 26” sheet pans 
CC - Left to right operation 
DD - Interwire between dishwasher and fan control to assure that Pant Leg Duct (Item 106) fan turns on 

when booster heater and dishwasher are turned on 
EE -  Single Point Electrical Connection 
FF - Drain Water Tempering Kit 
GG - Table limit switch 
HH - Provide one (1) each peg rack and combination rack 

 
ITEM 106. PANT LEG DUCT by CUSTOM FABRICATOR 
 
 This pant leg duct is to be constructed as per the detailed drawings, custom fabrication details and 

general specification. 
 
ITEM 107. SOILED DISH TABLE WITH RACK OVERSHELF by CUSTOM FABRICATOR 
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 This soiled dish table with rack overshelf is to be constructed as per the detailed drawings, custom 
fabrication details and general specification. 

 
ITEM 108. PRE-RINSE SPRAY ASSEMBLY by T & S 
 

This pre-rinse spray is to be a model # B-0113B and is to be provided with the following features and 
accessories: 

 
A - Single hole deck mounted faucet 
B - 1/4" under sink tailpieces at 4” on center 
C - Approximately 48" height 
D - 15" overhang 
E - 9" clearance 
F - Spray valve 
G - Flexible stainless steel hose 
H - B-109 wall bracket 

 
ITEM 109. 3-HP DISPOSER WITH CONTROL by INSINKERATOR 
 

This 3-HP disposer with control is to be model # SS-300 and is to be provided with the following features 
and accessories: 
 
A - 2 H.P. motor with built-in overload protection 
B - Stainless steel and chrome plated finish 
C - Stainless steel grind chamber 
D - #7 sink collar assembly 
E - MRS control panel 
F - Solenoid valve 
G - Flow control valve 

 
ITEM 110. HAND SINK WITH FAUCET by ADVANCE   
 

This hand sink with faucet is to be model # 7-PS-90 and is to be provided with the following features and 
accessories: 

 
A - Deep drawn 10” x 14” x 5” sink bowl 
B - Countertop die formed recessed edge with a 3/8” no-drip offset 
C - Constructed of type 304 stainless steel 
D - Model # K-310 drain strainer basket 
E - Two (2) model # 7-PS-17 side splashes 
F - Supplied with 7-PS-12 Soap Dispenser 
G - Built to allow for flush-to-wall mount application 
H - Removable access panel 
I - Galvanized wall mounting bracket 

 J - Foot pedal valve for water operation 
 

ITEM 111. POT & PAN DISH SHELVING by METRO (Two Sections Required) 
 

 This "Metromax Q" shelving is to have the following features and accessories: 
 
  A - 15-year warranty against rust formation on the posts and shelf frames, lifetime warranty on the  
   polymer shelf mats 
  B - The polymer shelf mats lift off the frame for easy cleaning 
  C - Molded polypropylene shelf mats 
  D - Steel with electroplated substrate and highly durable, abrasion-resistant epoxy finish on the shelf  
   frames and posts 
  E - Capacity of 800 pounds for shelves under 48" in length and 600 pounds for shelves up to 72" in 
   length 
  F - Shelves adjustable with numbered grooves on posts in 1" increments 
 

 Each section is to include four (4) shelves, four (4) posts, two (2) swivel casters and two (2) swivel brake  
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 casters.  This shelving is to consist of the following components: 
 
  A - Eight (8) model # Q2448G shelves 
  B - Eight (8) model # Q63UPE posts 
  C -  Four (4) model # 5PCX 5" non-marking polyurethane swivel casters 
  D - Four (4) model # 5PCBX 5" non-marking polyurethane swivel casters with brakes 

 
ITEM 112. SPARE NUMBER 

 
ITEM 113. SPARE NUMBER 

 
ITEM 114. SPARE NUMBER 

 
ITEM 115. ONE-SECTION REFRIGERATOR/FREEZER by VICTORY 
 

This one section refrigerator/freezer is to be a model # RFSA-1D-S7 provided with two half-size doors. 
The doors are to be hinged left.  This refrigerator/freezer is to have the following features and accessories: 

 
 A - Automatic non-electric condensate evaporator 

B - Energy saver switch 
C -  Lifetime safety grip handles 
D - Lifetime heavy duty cam lift hinges  
E - Adjustable wire shelves 
F - Self closing doors with safety stops 
G - Flush mounted automatic interior lighting 
H - Heavy duty cylinder locks 
I - Adjustable wiper gaskets 
J - One piece self adjusting magnetic door gaskets  
K -  5” diameter heavy duty swivel casters with brakes 
L - Energy saving thermal breaking strips 
M - Digital Thermometer w/batter back-up 
N - Plasticized fin coil  
O - Humidity control wires located around the door jamb  
P - 1/4 HP self contained refrigeration system 
Q - Refrigerant flow to be governed by a capillary flow restrictor  
R - Exterior cabinet including front, sides and doors to be stainless steel  
S - Cabinet interior to be anodized aluminum 
T - High impact ABS interior door liner 
U - 8.1 cubic foot net capacity per section 
V - Cord and plug 
W - 1 year parts and labor, 5 year compressor warranty 

 
ITEM 116. EXHAUST VENTILATOR by CADDY 
 
 This ventilator is to be a model # SHC-C-W-96-ND-60 with Ceiling Supply Plenum, provided in one (1)  
 section with size and shape as shown on the equipment plan and details as noted on the mechanical  
 connection drawing. This ventilator is to be provided with the following features and accessories: 
 

A - Dimensions: Approximately 8’-0” long x 5’-0" deep x 2'-0" high 
B - Ventilator shall be of the high velocity, dry centrifugal extractor type 

 C - Centrifugal grease extraction to be accomplished within the grease extraction chamber by means of  
  strategically placed baffles located within the path of the high velocity air passing through the  
  chamber.  All baffles shall extend the full length of the ventilator.  Grease extraction efficiencies to  
  be not less than 95%.  All extractor cartridges shall be fully removable.  No fixed in place baffles are  
  acceptable.  Extractors to be easily removable from the floor by means of an extractor removal tool 

 D - Ventilator shall be equipped with a pitched trough with a removable grease collection located at one 
end 

 E - Ventilator shall operate as designed, utilizing exhaust air quantities as portrayed on the drawings 
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 F - Ventilator shall be equipped with necessary hanger brackets at front and rear, for suspending from 
building overhead.  Entire top perimeter at front and sides of ventilator shall be fully enclosed with 
matching removable stainless steel closure panels (if necessary) to 1” above the finished ceiling 

 G - Ventilator shall be equipped with three (3) recessed incandescent light fixtures.  Fixtures shall be 
vapor proof and greaseproof, UL Listed for use in commercial kitchen hood applications. Light 
fixtures shall be factory pre-wired to a single connection point 

 H - Ventilator to be UL Listed under the category “Grease Extractors for Exhaust Ducts”, UL 710, in 
compliance with all recommendations of the National Fire Protection Association’s standards for 
kitchen cooking equipment ventilators, approved by the National Sanitation  

 I - Foundation, approved by BOCA and ICBO, and be in accordance with all local codes having 
jurisdiction 

 J - Ventilator to be constructed of all stainless steel, # 18 gauge type 304, #4 finish, all welded, grease 
and water tight.  No material other than that described above shall be deemed acceptable 

 K - Ventilator shall be mounted at 6’-6” AFF to bottom of front face 
 L -  To include ceiling supply plenum 
 M - Ventilator to include special exterior decorative treatment – Exterior finish on front and both ends to 

be Rigidized Metals Random Swirl finish 
 N - All corners of the hood to be trimmed with 1-1/2” wide stainless steel vertical corner guards polished 

to a mirror finish 
 
ITEM 117. FIRE SUPPRESSION SYSTEM by ANSUL 
 

This fire suppression system is to be model # R-102 for the exhaust ventilator (item 116) and is to be as 
follows: 

 
A -  Total system to include the following: 

1 - The fire suppression system shall be the pre-engineered, liquid agent, cartridge-operated 
type with a fixed nozzle agent distribution network -It shall be listed with Underwriters 
Laboratories, Inc. (UL) 

2 - The system shall be capable of automatic detection and actuation or remote manual 
actuation 

3 - The system shall have fire suppression capabilities for the following hazard areas: ventilating 
structures including hoods, ducts, plenums, and filters; deep fat fryers; griddles and range 
tops; upright, natural charcoal, or chain-type broilers; electric, lava rock, mesquite or gas 
radiant char-broilers 

4 - A systems owner's manual shall be provided containing basic information pertaining to 
system operation.  A detailed technical manual shall provide system description, design, 
installation, recharge, and maintenance procedures, plus accessory installation and reset 
instructions 

 B - The system shall be installed and serviced by authorized distributors that are trained and certified  
  by the manufacturer 
 C - System equipment is to include the following: 

1 - The extinguishing agent shall be a potassium carbonate, potassium acetate-based formulation 
designed for flame knockdown and securement of grease related fires - It shall be available 
with instructions for liquid agent handling and usage 

2 - The agent tank(s) shall be installed in a stainless steel enclosure or wall bracket - The tank(s) 
shall be stainless steel   

3 - The tank(s) shall have a nominal capacity of either 1.5 gallon or 3 gallon with a working 
pressure of 100 psi, a test pressure of 300 psi, and a minimum burst pressure of 600 psi 

4 - The tank(s) shall include an adapter/tube assembly - The adapter shall be chrome-plated steel 
with a 1/4-18 NPT female inlet and a 1/2-14 NPT male outlet - The pick-up tube shall be 
carbon steel -1.2 in. O.D. by .028 wall - A vent plug shall be integral to the adapter 

D -  The regulated release mechanism shall be the spring-loaded, mechanical/pneumatic type capable 
of providing the expellant gas supply to one or two agent tanks, depending on the capacity of the 
nitrogen cartridge used.  It shall contain a factory installed regulator deadset at 100 psi with an 
internal relief of approximately 145 psi - In the "armed" position; the main spring force to the 
puncture pin piston shall be 150 pound 
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E - The mechanism shall have a visual indicator of the cocked or fired condition without having to open 
the enclosure 

F - The regulated release mechanism shall have the following actuation capabilities: automatic 
actuation by a fusible link detection system; remote manual actuation by a mechanical pull station 

G - The regulated release mechanism shall be compatible with mechanical gas line shut-off devices; or, 
when equipped with a field or factory-installed solenoid and switch, it shall be compatible with 
electric appliance shut-off devices 

H - If more than two agent tanks are required, the regulated actuator(s) shall be available to provide 
expellant gas for additional tank(s) - It shall be connected to the cartridge receiver outlet of the 
regulated release mechanism providing simultaneous agent discharge - It shall contain a regulated 
actuator deadset at 100 psi with an internal relief of approximately 145 psi 

I - The regulated actuator assembly shall contain a regulated actuator, regulator, expellant gas hose, 
and agent tank housed in a stainless steel enclosure with cover - The enclosure shall contain 
knockouts to permit installation of expellant gas line 

J - The tank/bracket assembly shall contain a welded steel bracket and agent tank - The bracket shall 
be provided to mount the agent tank in a minimum amount of space - The tank shall be secured 
with hinged brackets. 

K - Each discharge nozzle shall be tested and listed with the system for specific applications - The 
nozzle tip shall be chrome-plated brass, and stamped with the part number and flow rating - The 
nozzle tip retainer and body shall be chrome plated brass  

L - Each nozzle tip shall be covered by a protective blow-off cap 
M - The regulated release mechanism shall be compatible with a fusible link detection system   
N - The fusible link shall be selected and installed according to the operating temperature in the 

ventilation system 
O - A detector bracket/linkage assembly shall support the fusible link.  The detector bracket shall be 16-

gauge cold-rolled stainless steel 
P - The detector linkage shall be aluminum. 
Q - The detector bracket/linkage assembly shall have provisions for connecting 1/2" rigid or EMT thin-

wall conduit, and 1/16" diameter flexible stainless steel rope.  Changes in direction of the conduit 
and steel rope shall be accomplished with die cast aluminum alloy, 90 degree pulley elbows 

R - All exposed conduits are to be chrome plated 
S - If the release mechanism is not accessible for manual actuation, a remote manual pull station(s) 

shall be provided as the primary means of manual actuation 
T - The pull station(s) shall be the recessed type, with conduit run within the walls 
U - The pull station(s) shall be the break-rod type, and shall be connected to the release mechanism 

trip lever by means of a 1/16" diameter stainless steel rope and 1/2" conduit (chrome plated conduit 
where exposed) 

V - The pull station(s) shall be located at a distance not more than 125 feet from the release 
mechanism 

W - The mounting height and location of the pull station shall be in accordance with the authority having 
jurisdiction 

X - A UL listed, electric snap-action switch shall be provided to shut off electrical power to appliances or 
to activate electrically operated devices.  The switch shall allow for connection to the building alarm 
system - A relay must be supplied if the equipment load exceeds the rated capacity of the switch 

Y - This system shall conform to all local, state and national codes having jurisdiction in this location 
Z - The installer shall provide one-year service and inspection free of additional charge 

 
ITEM 118. DUMP STATION WITH HEAT LAMP by HATCO 
 

The dump station with heat lamp is to be a model # GRFF and is to be provided with the following 
features and accessories: 

 
  A - 500 watt heating element with toggle on/off switch 
  B - Stand 
  C - Food holding pan 

 
ITEM 119. EQUIPMENT STAND by CUSTOM FABRICATOR 
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This equipment stand is to be constructed as per the detailed drawings, custom fabrication details and 
general specification. 

 
ITEM 120. FRYER  by STAR 
 

This fryer is to be model # 530TED and is to be provided with the following features and accessories: 
 
 A - 30 lb. fry oil capacity 
 B - Dual removable 15 lb. nickel plated steel kettles 
 C - Independent controls for each kettle 
 D - Electric fired with 6,910 watts of power 
 E - Thermostat ranges from 200F to 375F 
 F - Two (2) nickel-plated steel hanging baskets 
 G - All stainless steel cabinet construction 
 H - High limit safety thermostat 
 I - Heavy-duty 4” adjustable legs 
 J - Two (2) separate control housings with indicator lights 
 K - One (1) year parts and labor warranty 

 
ITEM 121. 36” GRIDDLE by STAR with GAS CONNECTOR KIT by DORMANT 

 
This Star 36” griddle is to be model # 836T and is to be provided with the following features and 
accessories: 

 
 A - Gas fired with 90,000 btu’s of power 
 B - One 30,000 btu burner placed every 12” 
 C - Adjustable thermostats from 150 to 450 to control burners every 12” 
 D - Heavy-duty all-weld body construction with stainless steel front, side  
  panels, bull nose and splash guard 
 E - Standing pilot light 
 F - Large six quart stainless steel grease drawer 
 G - Grease trough along front ledge 
 H - 4” adjustable legs 
 I - One (1) year parts and labor warranty 
 

The Dormont Manufacturing Company gas connector kit is to be a model  
# 1675NPFS Gas Connector Kit. Length to be 24". 

 
ITEM 122. 24” CHAR-BROILER by STAR with GAS CONNECTOR KIT by Dormont 
 

This Star 24” char-broiler is to be model # 8124RCB and is to be provided with the following features and 
accessories: 

 
 A - Gas fired with 80,000 btu’s of power 
 B - One 20,000 btu burner placed every 12” 
 C - Individual burner valves every 12” 
 D - Steel radiants 
 E - Heavy-duty cast iron grates 
 F - Large capacity stainless steel water pan 
 G - Stainless steel 5” high tapered splash guard 
 H - 4” adjustable legs 
 I - One (1) year parts and labor warranty 
 

The Dormont Manufacturing Company gas connector kit is to be a model # 1675NPFS Gas Connector 
Kit. Length to be 24". 

 
ITEM 123. ONE SECTION REFRIGERATOR by VICTORY 

 
This one section refrigerator is to be model # RSA-1D-S7 provided with a full size door. The door is to be 
hinged right. This refrigerator is to have the following features and accessories: 
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A - Automatic non-electric condensate evaporator 
B - Energy saver switch 
C -  Lifetime safety grip handles 
D - Lifetime heavy duty cam lift hinges  
E - Adjustable wire shelves 
F - Self closing doors with safety stops 
G - Flush mounted automatic interior lighting 
H - Heavy duty cylinder locks 
I - Adjustable wiper gaskets 
J - One piece self adjusting magnetic door gaskets  
K -  5” diameter heavy duty swivel casters with brakes 
L - Energy saving thermal breaking strips 
M - Digital Thermometer w/batter back-up 
N - Plasticized fin coil  
O - Humidity control wires located around the door jamb  
P - 1/3 HP self contained refrigeration system 
Q - Refrigerant flow to be governed by a capillary flow restrictor  
R - Exterior cabinet including front, sides and doors to be stainless steel  
S - Cabinet interior to be anodized aluminum 
T - High impact ABS interior door liner 
U - 21.5 cubic foot net capacity 
V - Cord and plug 
W - 1 year parts and labor, 5 year compressor warranty 

 
ITEM 124. HAND SINK WITH FAUCET by ADVANCE   
 

This hand sink with faucet is to be model # 7-PS-90 and is to be provided with the following features and 
accessories: 

 
A - Deep drawn 10” x 14” x 5” sink bowl 
B - Countertop die formed recessed edge with a 3/8” no-drip offset 
C - Constructed of type 304 stainless steel 
D - Model # K-310 drain strainer basket 
E - Two (2) model # 7-PS-17 side splashes 
F - Supplied with 7-PS-12 Soap Dispenser 
G - Built to allow for flush-to-wall mount application 
H - Removable access panel 
I - Galvanized wall mounting bracket 
J - Foot pedal valve for water operation 

 
ITEM 125. SPARE NUMBER 

 
ITEM 126. SPARE NUMBER 

 
ITEM 127. SPARE NUMBER 

 
ITEM 128. TRAY PICK UP COUNTER by CUSTOM FABRICATOR  
 

This tray pick up counter is to be constructed as per the detailed drawings, custom fabrication details and 
general specification. 

 
ITEM 129. COUNTER by CUSTOM FABRICATOR 
 

This counter is to be constructed as per the detailed drawings, custom fabrication details and general 
specification. 

 
ITEM 130. REFRIGERATED DELI CASE by FEDERAL 
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This refrigerated deli case is to be model # SN-4CD and is to be provided with the following features and 
accessories: 

  
 A - Tempered front glass to lift-up with pneumatic cylinder assist 
 B - Removable sliding doors on rear 
 C - Exterior ends to be laminate and flush with base of unit 
 D - Interior ends to be mirrored 
 E - Lights above top and messanine shelves 
 F - All welded base contstruction 
 G - Control panel to include power switch, light switch, thermometer and temperature control 
 H - 48” overall height 
 I - Condensate evaporator 
 J - 1/2  HP Self contained refrigeration system 
 K - To utilize R134A refrigerant 
 L - Pull-out condensing unit 
 M - Rear wrapping board 
 N - Receptacle on rear side for general purpose use 
 O - Light below package shelf 
 P - Exterior of unit to be finished with Pionite WO951-S (Suede) Fine Oak 
 Q - Black exterior trim 
 R - Plastic laminate exterior ends with mirrored interior 
 S - Black interior finish and shelves 
 T - Unit to be provided with two (2) year parts and labor, five (5) year compressor warranty 

  
ITEM 131. SERVERY COUNTER WITH CUTTING BOARD by CUSTOM FABRICATOR 
 

This servery counter with cutting board is to be constructed as per the detailed drawings, custom 
fabrication details and general specification. 

 
ITEM 132. PROTECTOR GUARD WITH LIGHTS by BRASS SMITH 
 

This protector guard with lights is to be a “ZGuard” style with size and shape as shown on the food service 
equipment plan and constructed as per the detailed fabrication drawing. This unit is to include the 
following features and accessories: 

 
A -  Special length fixed mounted on Servery Counter (Item 131) – to provide coverage for Items 133, 

134, and 135 
B - Finish as selected by architect 
C -  Glass serving shelf 
D - All glass to be 3/8” tempered 
E -  Combination of vertical glass panels and adjustable vertical glass guard at front, fixed horizontal 

guard at top and end guards as required to meet applicable codes 
F - To meet all federal, state, and local codes applicable to this application 
G - Fluorescent lights with remote ballast installed in complementary finish color housing 
H - Coordinate requirements with electrical contractor 

 
ITEM 133. PREPARATIONS/TOPPINGS REFRIGERATOR by DELFIELD 
 
 This preparation/toppings refrigerator is to be a model # 4460N-12 and is to be provided with the following 

features and accessories: 
 

A - 15.7 cubic storage capacity 
B - Capacity of twelve 1/6 size pans 
C - Stainless steel top, front, and sides 
D - Interior sides are thermoformed ABS plastic 
E - Unit to use HFC-404A refrigerant 
F - 7’ power cord 
G - To meet NSF Standard 7 
H - Cutting board treated with antimicrobial agent 
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I - One (1) epoxy coated wire shelf 
J - ACT solid state electronic control 
K - Provided on 2” casters 
L - 1/2 HP self-contained refrigeration system 
M - Two (2) year parts and labor, five (5)year compressor warranty 

 
ITEM 134. FOUR SLICE TOASTER by HOBART 
 

This four slice toaster is to be a model # ET27 and is to be provided the following features and 
accessories: 

 
A - 2.8 kW rating 
B - Cord and plug 
C - 1" wide slots 
D - Stainless steel exterior 
E - Crumb tray 
F - Solid state controls 
G - Color control 
H - Open ribbon, resistance alloy type heaters 

 
ITEM 135. THREE WELL HOT FOOD UNIT by DELFIELD 
 
 This three well hot food unit is to be model # N8745-D and is to be provided with the following features 

and accessories: 
 

A - Three (3) hot food wells to accept 12” x 20” steam table pans 
B - One-piece 18 gauges stainless steel top with die stamped pan openings 
C - Each well to have individual infinite temperature control, 1000 watt heating element and ½” drain  
 with ball valve 
D - Exterior housing to be 20 gauge galvanized steel 
E - Sides and between wells to be insulated with 1” fiberglass insulation, bottom to have 2” blanket  
 insulation 
F - Hot food well is to be mounted in servery counter (Item 131) – coordinate requirements for this unit  
 with the custom fabricator 

 
ITEM 136. MOBILE SALAD BAR WITH SNEEZE GUARD by DUKE 
 

This mobile salad bar with sneeze guard is to be a model # AHC-6M and is to be provided with the 
following features and accessories: 

 
 A - Top constructed of heavy gauge 300 series stainless steel 
 B - Body to be fully enclosed, cold-rolled with paint grip sides 
 C - Entire body to be laminated with Pionite WO951-S (Suede) Fine Oak 
 D - Mechanically cooled ice pan 
 E - Coldpan to be insulated on all sides and bottom 
 F - Coldpan to include 1” drain with ball valve 
 G - 1/4- horsepower compressor 
 H - To utilize R134A refrigerant 
 I - Counter body to be equipped with a removable stainless steel louvered panel for the compressor 
 J - Mounted on 5” diameter casters, two with brakes 
 K - Equipped with three bar trayslide 
 L - Trayslide to be mounted on hinged brackets 
 M - One sided buffet style sneeze guard model # TS530-74-1SN with textured black finish 
 N - Sneeze guard to include fluorescent light 
 O - Sneeze guard and cold pan to be wired to a single cord and plug connection with NEMA 5-15P plug 

   
ITEM 137. CASHIER COUNTER by CUSTOM FABRICATOR 
 

This cashier counter is to be constructed as per the detailed drawings, custom fabrication details and 
general specification. 
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ITEM 138. POINT OF SALE STATION by OWNER (N.I.C.) 

 
ITEM 139. COFFEE COUNTER by CUSTOM FABRICATOR 
 

This coffee counter is to be constructed as per the detailed drawings, custom fabrication details and 
general specification. 

 
ITEM 140. AIRPOTS WITH RACKS by VENDOR (N.I.C.) 

 
ITEM 141. COUNTER by CUSTOM FABRICATOR 
 

This counter is to be constructed as per the detailed drawings, custom fabrication details and general 
specification. 

 
ITEM 142. REFRIGERATED DISPLAY CASE by FEDERAL 
 
  This refrigerated display case is to be a model # RSSM-478SC and is to include the following features  
  and accessories: 
 
  A - Four (4) adjustable black metal shelves with price tag molding - shelves to be able to be set flat or  
   slanted 
  B - Top mounted octron shielded light 
  C - Black metal front grill 
  D - Black exterior trim 
  E - Exterior of unit to be finished with Pionite WO951-S (Suede) Fine Oak 
  F - Black interior including shelving 
  G - Solid state timer with automatic defrost 
  H - Condensate evaporator 
  I - 78” overall height of unit 
  J - 3/4 H.P. refrigeration system to maintain 40° F. 
 K - Front condensing unit air discharge 
 L - Plastic laminate finished exterior end panels with mirrored interior in lieu of glass end panels 
 M - Unit to be provided with two (2) year parts and labor, five (5) year compressor warranty 

 
ITEM 143. SPARE NUMBER 

 
ITEM 144. SPARE NUMBER 

 
ITEM 145. SPARE NUMBER 

 
ITEM 146. HAND SINK WITH FAUCET by ADVANCE   
 

This hand sink with faucet is to be model # 7-PS-90 and is to be provided with the following features and 
accessories: 

  
 A - Deep drawn 10” x 14” x 5” sink bowl 

 B - Countertop die formed recessed edge with a 3/8” no-drip offset 
 C - Constructed of type 304 stainless steel 
 D - Model # K-310 drain strainer basket 
 E - Two (2) model # 7-PS-17 side splashes 
 F - Supplied with 7-PS-12 Soap Dispenser 
 G - Built to allow for flush-to-wall mount application 
 H - Removable access panel 
 I - Galvanized wall mounting bracket 
 J - Foot pedal valve for water operation 

 
ITEM 147. ONE SECTION REFRIGERATOR by VICTORY 
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This one section refrigerator is to be model # RSA-1D-S7 provided with a full size door. The door is to be 
hinged left. This refrigerator is to have the following features and accessories: 

 
A - Automatic non-electric condensate evaporator 
B - Energy saver switch 
C -  Lifetime safety grip handles 
D - Lifetime heavy duty cam lift hinges  
E - Adjustable wire shelves 
F - Self closing doors with safety stops 
G - Flush mounted automatic interior lighting 
H - Heavy duty cylinder locks 
I - Adjustable wiper gaskets 
J - One piece self adjusting magnetic door gaskets  
K -  5” diameter heavy duty swivel casters with brakes 
L - Energy saving thermal breaking strips 
M - Digital Thermometer w/batter back-up 
N - Plasticized fin coil  
O - Humidity control wires located around the door jamb  
P - 1/3 HP self contained refrigeration system 
Q - Refrigerant flow to be governed by a capillary flow restrictor  
R - Exterior cabinet including front, sides and doors to be stainless steel  
S - Cabinet interior to be anodized aluminum 
T - High impact ABS interior door liner 
U - 21.5 cubic foot net capacity 
V - Cord and plug 
W - 1 year parts and labor, 5 year compressor warranty 

 
ITEM 148. TWO BOWL PREPARATION COUNTER WITH SINK by CUSTOM  
 FABRICATOR with FAUCET by T&S 
 

This Custom Fabricated two bowl preparation counter with sink is to be constructed as per the detailed 
drawings, custom fabrication details and general specification. 

 
The T & S faucet is to be model # B-0231 and is to be provided with the following features and 
accessories: 

 
A - Splash mounted mixing faucet on 8" centers 
B - Swivel base faucet 
C - Lever handles 
D - 12" swivel nozzle 
E - Two (2) supply nipples # B-0425  
F - Two (2) short elbows # 006895-20 

 
ITEM 149. UNDERCOUNTER DISHMACHINE by MEIKO  

 
This undercounter dishmachine is to be a model # FV 40.2 and is to be provided with the following 
features and accessories: 

 
A - Capacity of 34 racks per hour 
B - To utilize 1.09 gallons of fresh rinse water per rack 
C - Double wall insulated top and sides 
D - All 304 and 316L stainless steel construction 
E - Programmable controller with three distinct wash cycle times 
F - Auto safe temperature guarantee – unit to not function unless it reaches required temperatures 
G - Soft start wash pump 
H - Aqua stop - Unit to shut off water supply should leakage occur 
I - Built-in 6KW booster heater with power rinse pump to achieve minimum constant temperature  
 during final rinse 
J - Final rinse temperature to be minimum 180º F 
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K - Fully automatic fill, start and reset 
L - Pumped drain 
M - Self cleaning cycle 
N - Stainless steel non-clogging wash and rinse arms 
O -  Sloped ceiling in wash tank to prevent soiled water from dripping onto sanitized ware 
P - Front mounted controls with digital cycle and temperature displays 
Q -  ¾ HP wash pump 
R - Type “A” air gap – to eliminate need for vacuum breaker 
S - Electric tank heat 
T - Detergent and rinse aid pumps  
U - Drain water-tempering device  
V - Provide one (1) peg rack 

 
ITEM 150. WALL MOUNTED CABINET by CUSTOM FABRICATOR 
 

This wall mounted cabinet is to be constructed as per the detailed drawings, custom fabrication details 
and general specification. 

 
ITEM 151. EXHAUST VENTILATOR by CADDY  
 

This condensate ventilator is to be a model # CH-C-W-46-SD-42 with size and shape as shown on the 
equipment plan and details as noted on the mechanical connection drawing.  This ventilator is to be 
provided with the following features and accessories: 

 
A - Dimensions: 3’- 10” long x 3’-6" deep x 2'-0" high 
B - Ventilator to be constructed of all stainless steel, # 18 gauge type 304, #4 finish, all welded, grease 

and water tight.  No material other than that described above shall be deemed acceptable 
C - Ventilator shall be mounted at 6’-6” AFF to bottom of front face 
D - To include one (1) recessed incandescent light fixture 
E - Entire top perimeter at front and sides of ventilator shall be fully enclosed with matching removable 

stainless steel closure panels (if necessary) to 1” above the finished ceiling 
F - Ventilator to include special exterior decorative treatment – Exterior finish on all three (3) sides to be 

Rigidized Metals Random Swirl finish 
G - Front two (2) corners of the hood to be trimmed with 1-1/2” wide vertical stainless steel corner 

guards polished to a mirror finish 
 
ITEM 152. SPARE NUMBER 

 
ITEM 153. STAINLESS STEEL WALL PANELS by CUSTOM FABRICATOR 
 

These stainless wall panels are to be constructed as per the detailed drawings, custom fabrication details 
and general specification. 

 
ITEM 154. DOUBLE DECK COMBINATION OVEN STEAMER by RATIONAL with WATER FILTER by EVERPURE 

(Two Water Filters Required), and WATER QUICK DISCONNECTS by DORMONT (Two Disconnects 
Required)  

 
The Rational double deck combination oven steamer is to include two independently operated self 
cooking centers and a mobile stand.  Components are to be as follows: 

 
Both top and bottom deck of the combi steamer are to be model # SCC 61 and are to include the following 
features and accessories: 

 
A - Capacity of twelve (12) 12” x 20” steam pans 
B - Unit to cook with hot air and pressure-less steam- singular, sequentially and in combination 
C - Nine (9) self cooking control modes for the automatic cooking and finishing of products 
D - Three (3) combination steamer modes for steaming, hot air and combi-steaming 
E - High performance fresh steam generator 
F - Clear control panel with picograms 
G - Core temperature probe with six (6) measuring points 
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H - Sensor-controlled cabinet humidity 
I - Fully automatic self cleaning oven with clean jet system using multiple cycles set through control 

panel 
J - Seamless hygienic cooking cabinet with rounded corners 
K - Integral, maintenance free grease extraction system 
L - Halogen cooking cabinet lighting 
M - Automatic vapor quenching 
N - Humidifying function 
O - Five (5) programmable air speeds 
P - Integral fan impeller brake 
Q - Rear-ventilated double glass doors 
R - Drip collector and door drip pan 
S - Integral hand shower with infinitely variable regulation 
T - Separate solenoid valves for normal and filtered water 
U - HACCP data memory and output via integral USB interface 
V - Electric fired 
W - Descaler pump with calc diagnostics 
X - Provide 140 wash tablets and 60 rinse tablets 
Y - Provide combi stacking kit model # 60.30.119- Unit to be able to roll into place under the front edge 

of the ventilator which is to be set at 6’-6” AFF 
 
The Everpure water filter is to be model # Kleensteam II Twin system and is to be provided with the  
following features and accessories: 
 
A - 3/4” inlet and 3/4” outlet water connections 
B - Service flow rate up to 5.0 gpm 
C - Minimum pressure of 10 psi and 125 psi maximum pressure 
D - 100° maximum water temperature at inlet 
 
This Dormont water quick disconnect is to be model # W75BP2Q-60 and is to be provided with the  
following features and accessories: 
 
A - Stainless steel braided hose coated with anti microbial PVC coating 
B - To include one two-way disconnect coupling 
C - Hose to be 60” long 

 
ITEM 155. ONE-SECTION REFRIGERATOR/FREEZER by VICTORY 
 

This one section refrigerator/freezer is to be a model # RFSA-1D-S7 provided with two half-size doors. 
The doors are to be hinged right.  This refrigerator/freezer is to have the following features and 
accessories: 

 
A - Automatic non-electric condensate evaporator 
B - Energy saver switch 
C -  Lifetime safety grip handles 
D - Lifetime heavy duty cam lift hinges  
E - Adjustable wire shelves 
F - Self closing doors with safety stops 
G - Flush mounted automatic interior lighting 
H - Heavy duty cylinder locks 
I - Adjustable wiper gaskets 
J - One piece self adjusting magnetic door gaskets  
K -  5” diameter heavy duty swivel casters with brakes 
L - Energy saving thermal breaking strips 
M - Digital Thermometer w/batter back-up 
N - Plasticized fin coil  
O - Humidity control wires located around the door jamb  
P - 1/4 HP self contained refrigeration system 
Q - Refrigerant flow to be governed by a capillary flow restrictor  
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R - Exterior cabinet including front, sides and doors to be stainless steel  
S - Cabinet interior to be anodized aluminum 
T - High impact ABS interior door liner 
U - 8.1 cubic foot net capacity per section 
V - Cord and plug 
W - 1 year parts and labor, 5 year compressor warranty 

 
ITEM 156. SPARE NUMBER 

 
ITEM 157. DROP-IN SINK by ADVANCE with FAUCET by T & S  
 

The Advance drop-in sink is to be model # DI-1-168 and is to be provided with the following features and 
accessories: 
 
A - Deep drawn 14” x 16” x 8” sink bowl 
B - Tig welded seams 
C - Constructed of heavy gauge type 300 stainless steel 
D - 4” O.C. faucet holes 
E - 1-1/2” IPS basket type drain 
 
The T & S faucet is to be a model # B-0227 and is to be provided with the following features and 
accessories: 

 
A - Swivel base faucet 
B - Deck mount mixing faucet on 4" centers 
C - Wrist action handles 
D - 8" swivel nozzle 

 
ITEM 158. FIRE SUPPRESSION SYSTEM by ANSUL 
 

This fire suppression system is to be model # R-102 for the exhaust ventilator (Item 159) and is to be as 
follows: 

 
A -  Total system to include the following: 

1 - The fire suppression system shall be the pre-engineered, liquid agent, cartridge-operated  
 type with a fixed nozzle agent distribution network -It shall be listed with Underwriters  
 Laboratories, Inc. (UL) 
2 - The system shall be capable of automatic detection and actuation or remote manual  
 actuation 
3 - The system shall have fire suppression capabilities for the following hazard areas: ventilating  
 structures including hoods, ducts, plenums, and filters; deep fat fryers; griddles and range  
 tops; upright, natural charcoal, or chain-type broilers; electric, lava rock, mesquite or gas  
 radiant char-broilers 
4 - A systems owner's manual shall be provided containing basic information pertaining to  
 system operation.  A detailed technical manual shall provide system description, design,  
 installation, recharge, and maintenance procedures, plus accessory installation and reset  
 instructions 

B - The system shall be installed and serviced by authorized distributors that are trained and certified  
 by the manufacturer 

 C - System equipment is to include the following: 
1 - The extinguishing agent shall be a potassium carbonate, potassium acetate-based 

formulation designed for flame knockdown and securement of grease related fires - It shall be 
available with instructions for liquid agent handling and usage 

2 - The agent tank(s) shall be installed in a stainless steel enclosure or wall bracket - The tank(s) 
shall be stainless steel   

3 - The tank(s) shall have a nominal capacity of either 1.5 gallon or 3 gallon with a working 
pressure of 100 psi, a test pressure of 300 psi, and a minimum burst pressure of 600 psi 
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4 - The tank(s) shall include an adapter/tube assembly - The adapter shall be chrome-plated 
steel with a 1/4-18 NPT female inlet and a 1/2-14 NPT male outlet - The pick-up tube shall be 
carbon steel -1.2 in. O.D. by .028 wall - A vent plug shall be integral to the adapter 

D - The regulated release mechanism shall be the spring-loaded, mechanical/pneumatic type capable 
of providing the expellant gas supply to one or two agent tanks, depending on the capacity of the 
nitrogen cartridge used.  It shall contain a factory installed regulator deadset at 100 psi with an 
internal relief of approximately 145 psi - In the "armed" position; the main spring force to the 
puncture pin piston shall be 150 pound 

E - The mechanism shall have a visual indicator of the cocked or fired condition without having to open  
 the enclosure 
F - The regulated release mechanism shall have the following actuation capabilities: automatic  
 actuation by a fusible link detection system; remote manual actuation by a mechanical pull station 
G - The regulated release mechanism shall be compatible with mechanical gas line shut-off devices; or, 

when equipped with a field or factory-installed solenoid and switch, it shall be compatible with 
electric appliance shut-off devices 

H - If more than two agent tanks are required, the regulated actuator(s) shall be available to provide 
expellant gas for additional tank(s) - It shall be connected to the cartridge receiver outlet of the 
regulated release mechanism providing simultaneous agent discharge - It shall contain a regulated 
actuator deadset at 100 psi with an internal relief of approximately 145 psi 

I - The regulated actuator assembly shall contain a regulated actuator, regulator, expellant gas hose, 
and agent tank housed in a stainless steel enclosure with cover - The enclosure shall contain 
knockouts to permit installation of expellant gas line 

J - The tank/bracket assembly shall contain a welded steel bracket and agent tank - The bracket shall 
be provided to mount the agent tank in a minimum amount of space - The tank shall be secured 
with hinged brackets. 

K - Each discharge nozzle shall be tested and listed with the system for specific applications - The 
nozzle tip shall be chrome-plated brass, and stamped with the part number and flow rating - The 
nozzle tip retainer and body shall be chrome plated brass  

L - Each nozzle tip shall be covered by a protective blow-off cap 
M - The regulated release mechanism shall be compatible with a fusible link detection system   
N - The fusible link shall be selected and installed according to the operating temperature in the 

ventilation system 
O - A detector bracket/linkage assembly shall support the fusible link.  The detector bracket shall be 16-

gauge cold-rolled stainless steel 
P - The detector linkage shall be aluminum. 
Q - The detector bracket/linkage assembly shall have provisions for connecting 1/2" rigid or EMT thin-

wall conduit, and 1/16" diameter flexible stainless steel rope.  Changes in direction of the conduit 
and steel rope shall be accomplished with die cast aluminum alloy, 90 degree pulley elbows 

R - All exposed conduits are to be chrome plated 
S - If the release mechanism is not accessible for manual actuation, a remote manual pull station(s) 

shall be provided as the primary means of manual actuation 
T - The pull station(s) shall be the recessed type, with conduit run within the walls 
U - The pull station(s) shall be the break-rod type, and shall be connected to the release mechanism 

trip lever by means of a 1/16" diameter stainless steel rope and 1/2" conduit (chrome plated conduit 
where exposed) 

V - The pull station(s) shall be located at a distance not more than 125 feet from the release 
mechanism 

W - The mounting height and location of the pull station shall be in accordance with the authority having 
jurisdiction 

X - A UL listed, electric snap-action switch shall be provided to shut off electrical power to appliances or 
to activate electrically operated devices.  The switch shall allow for connection to the building alarm 
system - A relay must be supplied if the equipment load exceeds the rated capacity of the switch 

Y - This system shall conform to all local, state and national codes having jurisdiction in this location 
Z - The installer shall provide one-year service and inspection free of additional charge 
 

ITEM 159. EXHAUST VENTILATOR by CADDY 
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 This ventilator is to be a model # SHC-C-I- 104-ND-60 provided in one (1) section with size and shape as 
shown on the equipment plan and details as noted on the mechanical connection drawing. This ventilator 
is to be provided with the following features and accessories: 

 
A - Dimensions: Approximately 8’-8” long x 5’-0" deep x 2'-0" high 
B - Ventilator shall be of the high velocity, dry centrifugal extractor type 
C - Centrifugal grease extraction to be accomplished within the grease extraction chamber by means of  
 strategically placed baffles located within the path of the high velocity air passing through the 

chamber.  All baffles shall extend the full length of the ventilator.  Grease extraction efficiencies to 
be not less than 95%.  All extractor cartridges shall be fully removable.  No fixed in place baffles are 
acceptable.  Extractors to be easily removable from the floor by means of an extractor removal tool 

 D -  Ventilator shall be equipped with a pitched trough with a removable grease collection located at one  
   end 
 E - Ventilator shall operate as designed, utilizing exhaust air quantities as portrayed on the drawings 
 F -  Ventilator shall be equipped with necessary hanger brackets at front and rear, for suspending from  

  building overhead.  Entire top perimeter at front and sides of ventilator shall be fully enclosed with 
matching removable stainless steel closure panels (if necessary) to 1” above the finished ceiling 

 G - Ventilator shall be equipped with three (3) recessed incandescent light fixtures.  Fixtures shall be 
vapor proof and greaseproof, UL Listed for use in commercial kitchen hood applications. Light 
fixtures shall be factory pre-wired to a single connection point 

 H - Ventilator to be UL Listed under the category “Grease Extractors for Exhaust Ducts”, UL 710, in 
compliance with all recommendations of the National Fire Protection Association’s standards for 
kitchen cooking equipment ventilators, approved by the National Sanitation  

 I - Foundation, approved by BOCA and ICBO, and be in accordance with all local codes having 
jurisdiction 

 J - Ventilator to be constructed of all stainless steel, # 18 gauge type 304, #4 finish, all welded, grease 
and water tight.  No material other than that described above shall be deemed acceptable 

 K - Ventilator shall be mounted at 6’-6” AFF to bottom of front face 
 L - Ventilator to include special exterior decorative treatment – Exterior finish on all four (4) sides to be 

Rigidized Metals Random Swirl finish 
 M - All four (4) corners of the hood to be trimmed with 1-1/2” wide stainless steel vertical corner guards 

polished to a mirror finish 
 
ITEM 160. FRYER by STAR 
 

This fryer is to be model # 530TED and is to be provided with the following features and accessories: 
 
 A - 30 lb. fry oil capacity 
 B - Dual removable 15 lb. nickel plated steel kettles 
 C - Independent controls for each kettle 
 D - Electric fired with 6,910 watts of power 
 E - Thermostat ranges from 200F to 375F 
 F - Two (2) nickel-plated steel hanging baskets 
 G - All stainless steel cabinet construction 
 H - High limit safety thermostat 
 I - Heavy-duty 4” adjustable legs 
 J - Two (2) separate control housings with indicator lights 
 K - One (1) year parts and labor warranty 
 
ITEM 161. 24 ” CHAR-BROILER by STAR with GAS CONNECTOR KIT by Dormont 
 

This Star 24” char-broiler is to be model # 8124RCB and is to be provided with the following features and 
accessories: 

 
 A - Gas fired with 80,000 btu’s of power 
 B - One 20,000 btu burner placed every 12” 
 C - Individual burner valves every 12” 
 D - Steel radiants 
 E - Heavy-duty cast iron grates 
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 F - Large capacity stainless steel water pan 
 G - Stainless steel 5” high tapered splash guard 
 H - 4” adjustable legs 
 I - One (1) year parts and labor warranty 
 

The Dormont Manufacturing Company gas connector kit is to be a model # 1675NPFS Gas Connector 
Kit. Length to be 24". 

 
ITEM 162. 6-BURNER RANGE by STAR with GAS CONNECTOR KIT by DORMONT 
 

This Star 6-burner range is to be model # 806H and is to be provided with the following features and 
accessories: 

 
 A - Gas fired with 180,000 btu’s of power 
 B - Heavy-duty cast irons grates 
 C - Standing pilot with anit-clogging shield 
 D - 4” adjustable legs 
 E - Stainless steel side panels, bull nose, splash guard 
 F - Six open burners rated at 30,000 btu’s each 
 G - Manual control valves for each burner 
 H - Removable crumb tray 
 I - One (1) year parts and labor warranty 

 
The Dormont Manufacturing Company gas connector kit is to be a model # 1675NPFS Gas Connector 
Kit. Length to be 24". 

 
ITEM 163. DISPLAY COOKING COUNTER by CUSTOM FABRICATOR 
 

This counter with sink is to be constructed as per the detailed drawings, custom fabrication details and 
general specification. 

   
 
 END OF SECTION 11 40 00 

 



SECTION 11450

RESIDENTIAL EQUIPMENT

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Kitchen appliances.

B. Laundry appliances.

1.02 RELATED REQUIREMENTS

A. Section 15145 - Plumbing Piping:  Plumbing connections for appliances.

B. Section 16155 - Equipment Wiring:  Electrical connections for appliances.

1.03 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Manufacturer's data indicating dimensions, capacity, and operating features of each piece of 
residential equipment specified.

C. Copies of Warranties:  Submit manufacturer warranty and ensure that forms have been completed in DFCM's 
name and registered with manufacturer.

1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this section, with 
not less than three years of documented experience.

B. Electric Appliances:  Listed and labeled by UL and complying with NEMA standards.

C. Gas Appliances:  Bearing design certification seal of AGA.

1.05 WARRANTY

A. See Section 01780 - Closeout Submittals, for additional warranty requirements.

B. Provide five (5) year manufacturer warranty on refrigeration system of refrigerators.

C. Provide ten (10) year manufacturer warranty on magnetron tube of microwave ovens.

D. Provide ten (10) year manufacturer warranty on tub and door liner of dishwashers.

PART 2  PRODUCTS

2.01 KITCHEN APPLIANCES

A. Refrigerator:  Free-standing, side-by-side, frost-free.
1. Capacity:  Total minimum storage of 25 cubic ft; minimum 15 percent freezer capacity.
2. Features:  Include glass shelves, automatic icemaker, light in freezer compartment, and in-door water 

and ice dispenser.
3. Finish:  Porcelain enameled steel, color black.
4. Manufacturers:

a. Whirlpool Corp; Product GD5DHAXVB:  www.whirlpool.com.
b. Substitutions:  See Section 01600 - Product Requirements.

B. Microwave:  Countertop.
1. Capacity:  1.7 cubic ft.
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2. Power:  1200 watts.
3. Features:  Include turntable.
4. Finish:  Black.
5. Manufacturers:

a. Whirlpool Corp; Product GT4175SP:  www.whirlpool.com.

C. Dishwasher:  Undercounter.
1. Controls:  Solid state electronic.
2. Wash Levels:  3.
3. Cycles:  4, including normal.
4. Features:  Include rinse aid dispenser, optional no-heat dry, and optional water temperature boost.
5. Finish:  baked enamel, color Black.
6. Manufacturers:

a. ASKO; Product D3112: www.askousa.com.
b. Substitutions:  See Section 01600 - Product Requirements.

2.02 LAUNDRY APPLIANCES

A. Clothes Washer/Dryer:  Top and Front-loading.
1. Size:  Large capacity.
2. Controls:  Solid state electronic.
3. Cycles:  Include normal, permanent press, delicate, soak, and automatic soak.
4. Motor Speed:  Two-speed, four combinations.
5. Features:  Include optional second rinse, bleach dispenser, fabric softener dispenser, self-cleaning lint 

filter, sound insulation, and end of cycle signal.
6. Finish:  Painted steel with porcelain enamel top, color white.
7. Manufacturers:

a. Whirlpool Corp; Product WET3300SQ:  www.whirlpool.com.
b. Substitutions:  See Section 01600 - Product Requirements.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify utility rough-ins are present and correctly located.

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Anchor built-in equipment in place.

3.03 ADJUSTING

A. Adjust operating equipment to efficient operation.

3.04 CLEANING

A. Remove packing materials from equipment.

B. Wash and clean equipment.

END OF SECTION
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SECTION 12492

HORIZONTAL LOUVER BLINDS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Horizontal slat louver blinds.

B. Operating hardware.

1.02 RELATED REQUIREMENTS

A. Section 06100 - Rough Carpentry:  Concealed wood blocking for attachment of headrail brackets.

1.03 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide data indicating physical and dimensional characteristics.

C. Shop Drawings:  Indicate opening sizes, tolerances required, method of attachment, clearances, and 
operation.

1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in this section 
with minimum three years documented experience.

1.05 PROJECT CONDITIONS

A. Coordinate the work with window installation and placement of concealed blocking to support blinds.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Horizontal Louver Blinds:
1. Hunter Douglas:  www.hunterdouglas.com.
2. Levolor Contract:  www.levolorcontract.com.
3. Substitutions:  See Section 01600 - Product Requirements.

2.02 BLINDS AND BLIND COMPONENTS

A. Blinds:  Horizontal slat louvers hung from full-width headrail with full-width bottom rail; manual control of 
raising and lowering by cord with full range locking; blade angle adjustable by control wand; complying with 
WCMA A100.1.

B. Metal Slats:  Spring tempered pre-finished aluminum; radiused slat corners, with manufacturing burrs 
removed.
1. Width:  1 inch.
2. Thickness:  0.008 inch.
3. Color: As selected.
4. Perforations:  Perforated slats (Sheer View)

C. Slat Support:  Woven polypropylene cord, ladder configuration.

D. Head Rail:  Pre-finished, formed aluminum box, with end caps; internally fitted with hardware, pulleys, and 
bearings for operation; same depth as width of slats
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E. Valance: "Vogue" valance or equal
1. Color: Same as slats .

F. Bottom Rail:  Pre-finished, formed PVC with top side shaped to match slat curvature; with end caps.  Color: 
Same as headrail.

G. Lift Cord:  Braided nylon; continuous loop.
1. Free end weighted.
2. Color: As selected.

H. Control Wand:  Extruded hollow plastic; hexagonal shape.
1. Non-removable type.
2. Length of window opening height less 3 inches.
3. Color: clear .

I. Headrail Attachment:  Wall brackets.

J. Accessory Hardware:  Type recommended by blind manufacturer.

2.03 FABRICATION

A. Fabricate blinds to fit within openings with uniform edge clearance of 1/2 inch.

B. Fabricate blinds to cover window frames completely.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that openings are ready to receive the work.

3.02 INSTALLATION

A. Install blinds in accordance with manufacturer's instructions.

B. Secure in place with flush countersunk fasteners.

C. Place intermediate head supports at 36 inch on center.

3.03 INSTALLATION TOLERANCES

A. Maximum Variation of Gap at Window Opening Perimeter:  1/4 inch.

B. Maximum Offset From Level:  1/8 inch.

3.04 ADJUSTING

A. Adjust blinds for smooth operation.

3.05 CLEANING

A. Clean blind surfaces just prior to occupancy.

END OF SECTION
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SECTION 13916  

FIRE-SUPPRESSION SPRINKLERS & PIPING 
             
 
PART 1  - GENERAL 
 
 
1.1   RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

 
 
1.2   SUMMARY 
 

A. This Section includes fire-suppression piping and equipment for the following building systems: 
   

1.    Wet-pipe, fire-suppression sprinklers, including piping, valves, specialties, and automatic sprinklers- 
see Plumbing Plans.   

2.     Contract starting Point: 5 feet out from building. 
3.     Pre-action systems - Single interlock preaction system, operated by fire detection system, and 

monitored by low air switch. System shall be rated for 250psi maximum working pressure.  Refer to 
drawings for areas of protection, and valve assembly locations.  Detection, Panels and Wiring of 
devices by this contractor. Monitoring of this panel and alarm and or trouble conditions by Division 16. 

4.     Measure fire flow data and present to the Engineer for review before proceeding with design. 
 

B. Related Sections include the following: 
 
1. Division 10 Section "Fire-Protection Specialties" for cabinets and fire extinguishers. 
2. Division 16 Section "Fire Alarm Systems" for alarm devices not in this Section. 

 
 
1.3   DEFINITIONS 
 

A. Working Plans:  Documents, including drawings, calculations, and material specifications prepared 
according to NFPA 13 and DFCM Standards for obtaining approval from authorities having jurisdiction. 

 
B. Authority having Jurisdiction: The building official, Engineer and the insurance underwriter where applicable. 

 
 
1.4   SYSTEM PERFORMANCE REQUIREMENTS 
 

A. Design sprinkler piping according to the following and obtain approval from engineer, prior to submitting to 
other authorities having jurisdiction. : 

 
1. Design Sprinkler system with the following 10% reduced flow test data: 

     Flow Data available at Executive Parkway 
     Static – 63 psi 
     Residual - 45 psi @ 1,190 gpm flowing 

Water pressure information obtained by Lehi City.                      
2. Include losses through water-service piping and valves. 
3. Sprinkler Occupancy Hazard Classifications:  As follows: 

 
a. Office and Public Areas: Light Hazard. 
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b. Restaurant, Kitchen, and Bakery Service Areas:  Ordinary Hazard, Group 1. 
c. Mechanical Equipment Rooms:  Ordinary Hazard, Group 1. 
d. Building Service Areas:  Ordinary Hazard, Group 1. 
e. Electrical Equipment Rooms:  Ordinary Hazard, Group 1. 
f. General Storage Areas:  Ordinary Hazard, Group 1. 
g. Library Stack Areas:  Ordinary Hazard, Group 2. 
h. Retail Areas: Ordinary Hazard, Group 2. 
i. Mechanical Boiler Rooms Ordinary Hazard, Group 2. 

 
4. Minimum Density for Automatic-Sprinkler Piping Design:  As follows: 
5. (Reduce Design areas with quick response heads when applicable and increase design area as 

required for pitched ceilings or Dry Pipe Systems.   
 

a. Light-Hazard Occupancy:  0.10 gpm over 1500-sq. ft. area. 
b. Ordinary-Hazard, Group 1 Occupancy:  0.15 gpm over 1500- sq. ft. area. 
c. Ordinary-Hazard, Group 2 Occupancy:  0.20 gpm over 1500- sq. ft. area. 
d. Special Occupancy Hazard:  As determined by authorities having jurisdiction.   
 

6. Maximum Protection Area per Sprinkler:  As follows (except as modified by authorities having 
jurisdiction) 

 
a. Office Space:  400 sq. ft.. 
b. Storage Areas:  130 sq. ft.. 
c. Mechanical Equipment Rooms:  130 sq. ft.. 
d. Electrical Equipment Rooms:  130 sq. ft.. 
e. Other Areas:  According to NFPA 13 recommendations, unless otherwise indicated. 
f. Future Finish Areas 100 sq. ft. (shell space) 

  
B.  Components and Installation:  Capable of producing piping systems with 175-psig minimum  

 
 
1.5   SYSTEM DESCRIPTIONS 
 

A. Preaction Sprinkler System:  Automatic sprinklers are attached to piping containing air.  Actuation of fire-
detection system in same area as sprinklers opens deluge valve, permitting water to flow into piping and to 
discharge from sprinklers that have opened. Smoke detectors and pull stations are to be provided by this 
contractor. 

 
 
1.6    SUBMITTALS 
 

A. Product Data:  For the following: All products to be domestic manufactured 
 

1. Pipe and fitting materials and methods of joining for sprinkler piping. 
2. Pipe hangers and supports. 
3.  Piping seismic restraint. 
4. Valves, including specialty valves, accessories, and devices. 
5. Alarm devices, include electrical data. 
6. Fire department connections.  Include type; number, size, and arrangement of inlets; caps and chains; 

size and direction of outlet; escutcheon and marking; and finish. 
7. Sprinklers, escutcheons, and guards.  Include sprinkler flow characteristics, mounting, finish, and other 

pertinent data. 
8. Air compressor.  Include electrical data. 
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B. Approved Sprinkler Piping Drawings:  Working plans, prepared according to NFPA 13  that have been 
approved by engineer authorities having jurisdiction.  Include hydraulic calculations, unless noted otherwise.  
Drawings are to be approved by the Engineer prior to submitting to other authorities having jurisdiction. 

        
C. Field Test Reports and Certificates:  Indicate and interpret test results for compliance with performance 

requirements and as described in NFPA 13.  Include "Contractor's Material and Test Certificate for 
Aboveground Piping", Test Certification of Backflow prevention and "Contractor's Material and Test 
Certificate for Underground Piping." 

 
D. Maintenance Data:  For each type of sprinkler specialty to include in maintenance manuals specified in 

Division 1. 
 
 
1.7   QUALITY ASSURANCE 
 

A. Installer Qualifications:  An experienced installer who has designed and installed fire-suppression piping 
similar to that indicated for this Project and obtained design approval and inspection approval from 
authorities having jurisdiction.  The Engineer requires evidence to support the ability of the contractor to 
perform work in the scope and volume as specified.  A contractor who cannot show such experience, may 
be found not suitable to perform the work.  

 
PRE-APPROVED CONTRACTOR LIST:  
 

1. Delta Fire 
2. Grinnell 
3. Western Automatic 
4. Firetrol 
5. Fire Engineering 
6. Chaparral 
7.    Fire Systems Specialist 
8. Kimco Fire 
9.  Safety Team 
10.  Alta Fire 

 
B. Engineering Responsibility:  :  Preparation of working plans using AutoCad compatible drawing program, 

calculations, and field test reports by a qualified professional engineer or Engineering Technician NICET 
Level III.  Base calculations on  data provided in section 1.4.A.1. 

 
C. Manufacturer Qualifications:  Firms whose equipment, specialties, and accessories are listed by product 

name and manufacturer in UL's "Fire Protection Equipment Directory" and FM's "Fire Protection Approval 
Guide" and that comply with other requirements indicated. 

 
D. Standpipe and Sprinkler Components:  Listing/approval stamp, label, or other marking by a testing agency 

acceptable to authorities having jurisdiction. 
 

E. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, 
by a testing agency acceptable to authorities having jurisdiction. 

 
F. NFPA Standards:  Equipment, specialties, accessories, installation, and testing complying with the following: 

 
1. NFPA 13-07, "Installation of Sprinkler Systems." 
2. NFPA 70-07, “National Electric Code.” 
3. NFPA 72-05, “National Fire Alarm Code.” 

 
G. International Conference of Building Code Officials codes and standards complying with the following: 
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1. IBC-2006, “International Building Code.” 
2. IFC-2006, “International Fire Code.” 
 

 
1.8   EXTRA MATERIALS 
 

A. Furnish extra materials described below that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

 
1. Sprinkler Cabinets:  A supply of spare sprinklers (never less than 6) shall be supplied and located in a 

cabinet where the temperature does not exceed 100EF.  These sprinklers shall correspond to the 
types and temperature ratings fo the sprinklers installed on the project.  Special sprinkler head 
wrenches shall be included to correspond to the types of heads provided. 

 
The stock of spare sprinklers shall include all types and ratings installed and shall be as follows: 

 
a. For systems with not over 300 sprinklers, not less than 6 sprinklers. 
b. For systems with 300 to 1000 sprinklers, not less than 12 sprinklers. 
c. For systems with over 1000 sprinklers, not less than 24 sprinklers. 

 
 
PART 2 - PRODUCTS 
 
 
2.1   MANUFACTURERS 
  

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following.  Per 
DFCM Requirements, ALL PRODUCTS ARE TO BE MANUFACTURED DOMESTICALLY: 

 
1. Specialty Valves and Devices: 

 
a. Reliable Automatic Sprinkler Co., Inc. 
b. Star Sprinkler Corp. 
c. Viking Corp. 
d.  Tyco Corp. 

 
2. Water-Flow Indicators and Supervisory Switches: 

 
a. Pittway Corp.; System Sensor Div. 
b. Potter Electric Signal Co. 
c. Reliable Automatic Sprinkler Co., Inc. 
d. Viking Corp. 
e. Watts Industries, Inc.; Water Products Div. 
f.  Tyco Corp. 

 
3. Sprinkler, Drain and Alarm Test Fittings: 

 
a. Fire-End and Croker Corp. 
b. Victaulic Co. of America. 
c.  Tyco Corp. 
 

4. Sprinkler, Inspector's Test Fittings: 
 

a. Fire-End and Croker Corp. 



HFS Architects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 

 

 
 
FIRE SUPPRESSION SPRINKLERS AND PIPING 13916 - 5 

 
5. Fire Department Connections: 

 
a. Elkhart Brass Mfg. Co., Inc. 
b. Fire-End and Croker Corp. 
c. Firematic Sprinkler Devices, Inc. 
d. Tyco Corp. 
e. Reliable Automatic Sprinkler Co., Inc. 
f. Smith Industries, Inc.; Potter-Roemer Div. 

 
6. Sprinklers: 

 
a. Tyco Corp. 
b. Reliable Automatic Sprinkler Co., Inc. 
c. Viking Corp. 
d. Victaulic Co. of America 

 
7. Gate Valves: 

 
a. American Cast Iron Pipe Co.; Waterous Co. 
b. Tyco corp. 
c. McWane, Inc.; Clow Valve Co. Div. 
d. McWane, Inc.; Kennedy Valve Div. 
e. Nibco, Inc. 

 
8. Indicator Valves: 

 
a. Tyco Corp. 
b. McWane, Inc.; Kennedy Valve Div. 
c. Milwaukee Valve Co., Inc. 
d. Nibco, Inc. 
e. Victaulic Co. of America. 

     
9. Double Check Valve Assembly 

    
a. Ames 
b. Febco 
c. Wilkins 
d. Watts 

 
10. Fire-Protection-Service Valves: 

 
a. Tyco Corp. 
b. McWane, Inc.; Kennedy Valve Div. 
c. Nibco, Inc. 
d. Victaulic Co. of America. 

 
11. Keyed Couplings for Steel Piping: 

 
a. Tyco Corp. 
b. Victaulic Co. of America. 
c. Gruvlok. 
d. Ward, Couplox 

 
12. Press-Seal Fittings for Steel Piping: (not allowed) 
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13.  Mechanically formed tee outlet (not allowed) 
 
 
2.2   PIPING MATERIALS 
 

A. Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining materials. 
 
 
2.3   PIPES AND TUBES 
 

A. Ductile-Iron Pipe:  AWWA C151, mechanical-joint type; with cement-mortar lining and seal coat according to 
AWWA C104.  Include gland, rubber gasket, and bolts and nuts according to AWWA C111. 

 
B. Standard-Weight Steel Pipe:  ASTM A 53, ASTM A 135, or ASTM A 795; Schedule 40 in NPS 6 and smaller, 

and Schedule 30 in NPS 8 and larger. 
 

C. Thinwall, Threadable Steel Pipe:  ASTM A 135 or ASTM A 795, with wall thickness less than Schedule 40 
and greater than Schedule 10, (Dyna-Thread 40.) 

 
 

2.4   PIPE AND TUBE FITTINGS 
 

A. Ductile-Iron Fittings:  AWWA C110, ductile-iron or cast-iron type; or AWWA C153, ductile-iron, compact 
mechanical-joint type.  Include cement-mortar lining and seal coat according to AWWA C104 and glands, 
rubber gaskets, and bolts and nuts according to AWWA C111. 

 
B. Cast-Iron Threaded Flanges:  ASME B16.1. 

 
C. Cast-Iron Threaded Fittings:  ASME B16.4. 

 
D. Steel, Threaded Couplings:  ASTM A 865. 

 
E. Steel Welding Fittings:  ASTM A 234/A 234M, ASME B16.9, or ASME B16.11. 

 
F. Steel Flanges and Flanged Fittings:  ASME B16.5. 

 
G. Steel, Grooved-End Fittings:  UL-listed and FM-approved, ASTM A 47, malleable iron or ASTM A 536, 

ductile iron; with dimensions matching steel pipe and ends factory grooved according to AWWA C606. 
 
 
2.5   JOINING MATERIALS 
 

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for pipe-flange gasket materials and 
welding filler metals. 

 
B. Ductile-Iron, Flanged Joints:  AWWA C115, ductile-iron or gray-iron pipe flanges, rubber gaskets, and steel 

bolts and nuts. 
 

C. Steel, Keyed Couplings:  UL 213 and AWWA C606, for steel-pipe dimensions.  Include ASTM A 536, ductile-
iron housing, rubber gaskets, and steel bolts and nuts.  Include listing for dry-pipe service for couplings for 
dry piping. 

 
D. Transition Couplings:  AWWA C219, sleeve type, or other manufactured fitting the same size as, with 

pressure rating at least equal to, and with ends compatible with piping to be joined. 
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2.6   POLYETHYLENE ENCASEMENT 
 

A. Polyethylene encasement for Ductile-Iron Piping: ASTM A 674 or AWWA C105, film, 0.008-inch minimum 
thickness, tube or sheet. 

 
 
2.7   GENERAL-DUTY VALVES 
 

A. Refer to Division 15 Section "Valves" for gate, ball, butterfly, globe, and check valves not required to be UL 
listed and FM approved. 

 
 
2.8   FIRE-PROTECTION-SERVICE VALVES 
 

A. General:  UL listed and FM approved, with minimum 175-psig nonshock working-pressure rating.  Valves for 
grooved-end piping may be furnished with grooved ends instead of type of ends specified. 

 
B. Gate Valves, NPS 2 and Smaller:  UL 262; cast-bronze, threaded ends; solid wedge; OS&Y; and rising 

stem. 
C. Indicating Valves, NPS 6"  and Smaller:  UL 1091; butterfly or ball-type, and integral indicating device. 

 
1. Indicator:  Electrical prewired, supervisory switch.  Coordinate voltage and number of circuits with Fire 

Alarm requirements. 
 

D. Gate Valves, NPS 2-1/2 and Larger:  UL 262, iron body, bronze mounted, taper wedge, OS&Y, and rising 
stem.  Include replaceable, bronze, wedge facing rings and flanged ends. 

 
E. Swing Check Valves, NPS 2 and Smaller:  UL 312 or MSS SP-80, Class 150; bronze body with bronze disc 

and threaded ends. 
 

F. Swing Check Valves, NPS 2-1/2 and Larger:  UL 312, cast-iron body and bolted cap, with bronze disc or 
cast-iron disc with bronze-disc ring and flanged ends or grooved ends. 

   
G. Double Check Valve Assembly: Resilient seated, spring loaded with testable outlets provided, as required by 

authorities having jurisdiction. 
 
 
2.9   SPECIALTY VALVES 
 

A. Ball Drip Valves:  UL 1726, automatic drain valve, NPS 3/4, ball check device with threaded ends. 
 

B.  Deluge Valves: UL 260, cast-iron body, 250-psig working pressure; hydraulically operated, differential-
pressure type.  Include flanged inlet and outlet, bronze seat with 0-ring seals, trim sets for bypass, drain, 
electric sprinkler alarm switch, pressure gages, drip cup assembly piped without valves and separate from 
main drain line, fill-line attachment with strainer, and push-rod chamber supply connection. 

 
1.  Option: Grooved-end connections for use with grooved-end piping. 
2.  Single Interlock Pre-action with electric activation & low air monitoring.  
3.    Air-Pressure Maintenance Device:  UL 260, automatic device to maintain correct air pressure in piping.  

Include shutoff valves to permit servicing without shutting down sprinkler piping, bypass valve for quick 
filling, pressure regulator or switch to maintain pressure, strainer, pressure ratings with 14- to 60-psig 
adjustable range, and 175-psig maximum inlet pressure. 

4.   Air Compressor: fractional h.p., sized per NFPA 13 requirements, riser mounted. 
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2.10  CONTROL PANELS 
 

A.  Description:  Single-area, two-area, or single-area cross-zoned type control panel as indicated, including 
NEMA ICS 6, Type 1 enclosure, detector, alarm, and solenoid-valve circuitry for operation of deluge valves.  
Panels contain power supply; battery charger; standby batteries; field-wiring terminal strip; electrically 
supervised solenoid valves and polarized fire alarm bell; lamp test facility; single-pole, double-throw auxiliary 
alarm contacts; and rectifier. 
 
1.  Panels:  UL listed and FMG approved when used with thermal detectors and Class A detector circuit 

wiring.  Electrical characteristics are 120-V ac, 60 Hz, with 24-V dc rechargeable batteries. 
2.  Manual Control Stations:  Electric operation, metal enclosure, labeled "MANUAL CONTROL 

STATION" with operating instructions and a cover held closed by breakable strut. 
 
 

2.11  SPRINKLERS 
 

A. Sprinkler Types and Categories:  Nominal 1/2-inch orifice for "Ordinary" temperature classification rating, 
unless otherwise indicated or required by application. 
 

B. Sprinkler types, features, and options include the following: 
 

1. Concealed ceiling sprinklers, including cover plate, where indicated. 
2. Extended-coverage sprinklers. 
3. Pendent sprinklers. 
4. Pendent, dry-type sprinklers. 
5. Quick-response sprinklers. 
6. Recessed sprinklers, including escutcheon. 
7. Sidewall sprinklers. 
8. Sidewall, dry-type sprinklers. 
9. Upright sprinklers. 
10. Institutional/sprinklers 
 

C. Sprinkler Finishes:  Chrome-plated, bronze, and painted. 
 

D. Sprinkler Escutcheons:  Materials, types, and finishes for the following sprinkler mounting applications.  
Escutcheons for concealed, flush, and recessed-type sprinklers are specified with sprinklers. 

 
1. Ceiling Mounting:  Chrome/white/brass/black steel, one piece, flat. 
2. Ceiling Mounting:  Chrome/white/brass/black steel, two piece, with 1-inch vertical adjustment. 
3. Sidewall Mounting:  Chrome/white/brass/black steel, one piece, flat. 

 
E. Sprinkler Guards:  Wire-cage type, including fastening device for attaching to sprinkler. 

 
 
2.12  SPECIALTY SPRINKLER FITTINGS 
 

A. Specialty Fittings:  UL listed and FM approved; made of steel, ductile iron, or other materials compatible with 
piping. 

 
B. Locking-Lug Fittings: (not allowed). 

 
C. Mechanical-T Fittings: (not allowed). 
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D. Mechanical-Cross Fittings: (not allowed). 
 

E. Drop-Nipple Fittings:  UL 1474, with threaded inlet, threaded outlet, and seals; adjustable. 
 

F. Sprinkler, Drain and Alarm Test Fittings:  UL-listed, cast- or ductile-iron body; with threaded inlet and outlet, 
test valve, and orifice and sight glass. 

 
 
2.13 FIRE DEPARTMENT CONNECTIONS 
  

A. Wall, Fire Department Connections:  UL 405; cast-brass body with brass, wall, escutcheon plate; brass, 
lugged caps with gaskets and brass chains; and brass, lugged swivel connections.  Include inlets with 
threads according to NFPA 1963 and matching local fire department sizes and threads, outlet with pipe 
threads, extension pipe nipples, check devices or clappers for inlets, and escutcheon plate with marking 
“AUTO-SPRINKLER FIRE DEPARTMENT CONNECTION.”  Number of NPS 2-1/2 connections and size of 
outlet as indicated. (4 X 2 ½ x 2 ½ ) 

 
1. Type:  Exposed freestanding/Projected mounting/Flush mounting. 
2. Escutcheon Plate:  Round/square. 
3. Finish:  Rough chrome/Polished chrome/ Rough brass/ Polished Brass. 

 
 
2.14  ALARM DEVICES 
 

A. General:  Types matching piping and equipment connections. 
 

B. Electronic Bell/horn strobe, listed for exterior installation. 
 

C. Water-Flow Indicators:  UL 346; electrical-supervision, vane-type water-flow detector; with 250-psig pressure 
rating; and designed for horizontal or vertical installation.  Include two single-pole, double-throw, circuit 
switches for isolated alarm and auxiliary contacts, 7 A, 125-V ac and 0.25 A, 24-V dc; complete with factory-
set, field-adjustable retard element to prevent false signals and tamperproof cover that sends signal if 
removed. 

 
D.  Indicator-Post Supervisory Switches:  UL 753; electrical; single-pole, double throw; with normally closed 

contacts.  Include design that signals controlled indicator-post valve is in other than fully open position. 
 

E.  Pressure switches: UL 753; electrical-supervision-type, water-flow switch with retard feature.  Include single-
pole, double- throw, normally closed contacts and design that operates on rising pressure and signals water 
flow. 

 
F. Valve Supervisory Switches:  UL 753; electrical; single-pole, double throw; with normally closed contacts.  

Include design that signals controlled valve is in other than fully open position. 
 
 
2.15  PRESSURE GAGES 
 

A. Pressure Gages:  UL 393, 3-1/2- to 4-1/2-inch- diameter dial with dial range of 0 to 250 psig. 
 
 
PART 3  - EXECUTION 
 
 
3.1   PREPARATION 
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A.  Engineer’s Water Analysis.  See PART 1 requirement.  
 

 
3.2   EARTHWORK 
 

A. Refer to Division 2 Section "Earthwork" for excavating, trenching, and backfilling. 
 
 
3.3   EXAMINATION 
 

A. Examine roughing-in for piping to verify actual locations of piping connections before installation. 
   
B.  Examine roughing-in for hose connections and stations to verify actual locations of piping connections 

before installation. 
 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
 
 
3.4   COORDINATION 
 

A. All work of this contractor will be coordinated with other trades to insure minimal changes to the sprinkler 
system from the designs.  Careful coordination of mechanical and electrical ducts, pipe and conduit shall be 
required. 

 
B. The ceiling cavity must be carefully reviewed and coordinated with all trades.  In the event of conflict, the 

installation of the mechanical equipment and piping shall be in the following order:  plumbing waste, 
rainwater, and soil lines; supply, return, and exhaust ductwork, water piping, fire protection piping; and 
pneumatic control piping. 

 
C. All piping shall be run concealed where possible.  All lines will be run as high as possible so as to not 

interfere with future changes to ceiling heights or other mechanical equipment.  This contractor will be 
responsible for all sleeves, core drills, and sealing of penetrations in walls, floors, and structural members to 
facilitate the installation of the system, however, no holes in structural members will be allowed unless 
approved by the structural engineer. 

 
 
3.5   PIPING APPLICATIONS 
  

A. Flanges, unions, and transition and special fittings with pressure ratings the same as or higher than system's 
pressure rating may be used in aboveground applications, unless otherwise indicated. 

 
B. Piping between Fire Department Connections and Check Valves:  Use galvanized, standard-weight steel 

pipe with grooved ends; steel, grooved-end fittings; steel, keyed couplings; and grooved joints. 
 

C. Underground Service-Entrance Piping:  Use  mechanical-joint pipe,  fittings and approved restrained joints 
methods. 

 
D. Sprinkler Main Piping:  Use the following: 

 
1. NPS 8 and Smaller:  Standard-weight steel pipe with threaded ends, or grooved ends.  No plain ends 

allowed. 
2. Outlets shall be welded, Mech. tee fittings are not allowed. 

 
E. Branch line piping:  Use the following: 
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1. NPS 2 and Smaller: Threadable steel pipe with threaded ends; cast- or malleable-iron threaded 
fittings; and threaded joints. (Mech. Tee fittings are not allowed) 

 
 
3.6   VALVE APPLICATIONS 
 

A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the following 
requirements apply: 

 
1. Fire-Protection-Service Valves:  UL listed and FM approved for applications where required by NFPA 

13 and NFPA 14. 
2. General-Duty Valves:  For applications where UL-listed and FM-approved valves are not required by 

NFPA 13 and NFPA 14. 
 

a. Shutoff Duty:  Use gate, ball, or butterfly valves. 
b. Throttling Duty:  Use globe, ball, or butterfly valves. 

 
 
3.7   JOINT CONSTRUCTION 
 

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping joint construction. 
 

B. Ductile-Iron-Piping, Grooved Joints:  Use ductile-iron pipe with radius-cut-grooved ends; ductile-iron, 
grooved-end fittings; and ductile-iron, keyed couplings.  Assemble joints with couplings, gaskets, lubricant, 
and bolts according to coupling manufacturer's written instructions. 

 
C. Steel-Piping, Grooved Joints:  Use Schedule 40 steel pipe with cut or roll-grooved ends; steel, grooved-end 

fittings; and steel, keyed couplings.  Assemble joints with couplings, gaskets, lubricant, and bolts according 
to coupling manufacturer's written instructions.  Use gaskets listed for dry-pipe service for dry piping. 

 
 
3.8   WATER-SUPPLY CONNECTION 
 

A. Install shutoff Backflow preventions assemblies, valve, pressure gage’s, drain, and other accessories at 
connection to water service. 

 
 
3.9   PIPING INSTALLATION 
 

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping installation. 
 

B. Locations and Arrangements:  Drawing plans, schematics, and diagrams indicate general location and 
arrangement of piping.  Install piping as indicated, as far as practical. 

 
1. Deviations from approved working plans for piping require written approval from authorities having 

jurisdiction.  File written approval with Architect before deviating from approved working plans. 
 

C. Install underground service-entrance piping according to NFPA 24 and with restrained joints. 
 

D. Make connections between underground and above-ground piping using bolted flange.   
 

E. Install mechanical sleeve seal at pipe penetrations in basement and foundation walls.  Refer to Division 15 
Section “Basic Mechanical Materials and Methods.” 
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F. Use approved fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe 
sizes. 

 
G. Install unions adjacent to each valve in pipes NPS 2 and smaller.  Unions are not required on flanged 

devices or in piping installations using grooved joints. 
 

H.  Install flanges or flange adapters on valves, apparatus, and equipment having NPS 2-1/2 and larger 
connections. 

 
I. Install "Inspector's Test Connections" in sprinkler piping, complete with shutoff valve, sized and located 

according to NFPA 13. 
 

J. Install sprinkler piping with drains for complete system drainage. 
   
K.  Install sprinkler zone control valves, check valves, test assemblies, and drain risers adjacent to standpipes 

when sprinkler piping is connected to standpipes. 
 

L. Install ball drip valves to drain piping between fire department connections and check valves.  Drain to floor 
drain or outside building. 

 
M. Install alarm devices in piping systems. 

 
N. Hangers and Supports:  Comply with NFPA 13 for hanger materials.  Install according to NFPA 13 for 

sprinkler piping and to NFPA 14 for standpipes. 
 

1. No powder driven studs allowed. 
2. Wrap-around braces are to be provided at end of branch lines. 

 
O. Install piping with grooved joints according to manufacturer's written instructions.  Construct rigid piping 

joints, unless otherwise indicated, or required by NFPA 13 for flexibility in seismic zones. 
 

P.  Install pressure gages on riser or feed main, at each sprinkler test connection, and at top of each standpipe.  
Include pressure gages with connection not less than NPS 1/4 and with soft metal seated globe valve, 
arranged for draining pipe between gage and valve.  Install gages to permit removal, and install where they 
will not be subject to freezing. 

 
 
3.10  SPECIALTY SPRINKLER FITTING INSTALLATION 
 

A. Install specialty sprinkler fittings according to manufacturer's written instructions. 
 
 
3.11  VALVE INSTALLATION 
 

A. Refer to Division 15 Section "Valves" for installing general-duty valves.  Install fire-protection specialty 
valves, trim, fittings, controls, and specialties according to NFPA 13 and NFPA 14, manufacturer's written 
instructions, and authorities having jurisdiction. 

 
B. Valves:  Install fire-protection-service valves supervised-open, located to control sources of water supply 

except from fire department connections.  Provide permanent identification signs indicating portion of system 
controlled by each valve. 

 
C. Double Check Valve Assemblies:  Install valves in vertical or horizontal position, per listings and for proper 

direction of flow.   
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D.  Deluge Valves: Install in vertical position, in proper direction flow, in main supply to deluge system. 
 

1.  Air-Pressure Maintenance Devices for Pre-action Systems:  Install shutoff valves to permit servicing 
without shutting down sprinkler system; bypass valve for quick system filling; pressure regulator or 
switch to maintain system pressure; strainer; pressure ratings with 14- to 60-psig  adjustable range; 
and 175-psig maximum inlet pressure. 

2.  Install air compressor and compressed-air supply piping. 
 

 
3.12  SPRINKLER APPLICATIONS 
 

A. General:  Sprinkler heads shall be of the latest design closed spray type for 155EF unless specified 
otherwise or required by code.  Heads in Light Hazard Occupancies shall be quick response type.   Orifices 
larger than 1/2" may be used as required by density and spacing demands.Use sprinklers according to the 
following applications: 

 
1. Rooms without Ceilings:  Upright and/or pendent sprinklers.  Provide mechanical guards on all heads 

at or below 7’-0” height above the floor or where damage from room occupant use may occur.   
2. Rooms with Ceilings:  Recessed sprinklers. 
3.     Rooms with Ceilings: Concealed sprinklers, where indicated. 
4. Wall Mounting:  Sidewall sprinklers with recessed escutcheon.   
5. Institutional sprinklers shall be installed in areas of detention, correctional or    mental health core 

facilities. 
6. Spaces Subject to Freezing:  Upright; pendent, dry-type; and sidewall, dry-type sprinklers. 
7. Provide freeze proof type automatic sprinkler heads serving exterior canopy area, unconditioned 

spaces, areas subject to freezing and in other areas requiring their use. 
8. Heads located within the air streams of unit heaters or other heat-emitting equipment shall be selected 

for proper temperature rating. 
9. Sprinkler Finishes:  Use sprinklers with the following finishes: 

 
a. Upright, Pendent, and Sidewall Sprinklers: white painted in finished spaces exposed to view; 

rough bronze in unfinished spaces not exposed to view. 
b. Concealed Sprinklers:  Rough brass, with white cover plate to match ceiling color.   
c. Recessed Sprinklers:  white with bright white escutcheon. 

 
B. Sprinklers:  Use the following:  

   
1. All sprinklers shall be listed, quick response type.  
2. Sprinkler in  future finish spaces shall be pendents/uprights installed with 1 x ½" bushing, to 

accommodate future finishes. 
3. Provide concealed type sprinklers in areas indicated in the Summary section. 

 
 
3.13  SPRINKLER INSTALLATION 
 

A. Every effort shall be required to insure that the heads form a symmetrical pattern in the ceiling with the 
ceiling grid, lights, diffusers and grilles.  Offsets shall be made in piping to accommodate ductwork in the 
ceiling.  Heads should be symmetrical and all piping run parallel or perpendicular to building lines. 

 
1. In no case shall sprinkler heads be installed closer than approved distances from ceiling obstructions 

and HVAC ductwork. 
2. Sprinkler heads shall not conflict with tile grids. 
3. Sprinkler heads shall be located near center of corridors. 
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B. Where layout of sprinkler heads is shown on reflected ceiling plans the locations shall be followed unless 
approval is obtained from the Architect or such locations shown do not meet the requirements of NFPA-13. 
In either case, approval of the Architect shall be obtained in writing before sprinkler head locations are 
changed.  If the installation of additional heads are needed to conform to NFPA 13 requirements in areas 
where heads are shown on reflected ceiling plans, they shall be included in the contract price. 

 
C. Install sprinklers in patterns indicated. 

   
1. Center of  tile – in areas indicated. 
2. Narrow dimension of (2x4)(2x2) tile. 

  
D. Do not install pendent or sidewall, wet-type sprinklers in areas subject to freezing.  Use dry-type sprinklers 

with water supply from heated space.  
 

E.   Future finish and tenant finish, Shell spaces shall be piped to accommodate future.  Install sprinklers with 1" 
x ½" bushings, and space heads at a max. spacing of 100 sq. ft. per head.  Occupancy shall be Ordinary-
Hazard Group 1 Design. 

 
 
3.14  CONNECTIONS 
 

A. Connect water-supply piping and standpipes and sprinklers where indicated. 
 

B.  Install ball drip valves at each check valve for fire department connection.  Drain to floor drain or outside 
building. 

 
C. Connect piping to specialty valves, hose valves, specialties, fire department connections, and accessories. 

 
D. Electrical Connections:  Power wiring is specified in Division 16. 

 
E. Connect alarm devices to fire alarm. 

   
F. Connect air compressor to the following piping and wiring: 

   
1. Pressure gages and controls. 
2. Electrical power system. 
3. Fire alarm system devices, including low-pressure alarm. 

 
 
3.15 LABELING AND IDENTIFICATION 
 

A. Install labeling and pipe markers on equipment and piping according to requirements in NFPA 13 and NFPA 
14 and in Division 15 Section "Basic Mechanical Materials and Methods." 

 
 
3.16 FIELD QUALITY CONTROL 
 

A. Flush, test, and inspect sprinkler piping according to NFPA 13, "System Acceptance" Chapter. 
 

B.  Flush, test, and inspect standpipes according to NFPA 14, "Tests and Inspection" Chapter. 
 

C. Replace piping system components that do not pass test procedures and retest to demonstrate compliance.  
Repeat procedure until satisfactory results are obtained. 

 
D. Report test results promptly and in writing to Architect and authorities having jurisdiction. 
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E. Whether the underground serving the sprinkler system is done by this contractor or another, this contractor 

will be responsible to assure and have in his possession a certificate that the underground has been flushed 
and tested by the contractor who installed it in accordance with NFPA-24 prior to connection of the 
underground piping to the overhead sprinkler system. 

 
 
3.17 CLEANING 
 

A. Clean dirt and debris from sprinklers. 
 

B. Remove and replace sprinklers having paint other than factory finish. 
 
 
3.18 PROTECTION 
 

A. Protect sprinklers from damage until Substantial Completion. 
 
 
3.19 COMMISSIONING 
 

A. Verify that specialty valves, trim, fittings, controls, and accessories are installed and operate correctly. 
 

B. Verify that specified tests of piping are complete and that “Material Test Certificates” are complete. 
 

C. Verify that damaged sprinklers and sprinklers with paint or coating not specified are replaced with new, 
correct type. 

 
D. Verify that sprinklers are correct types, have correct finishes and temperature ratings, and have guards as 

required for each application. 
 

E. Verify that fire department connections have threads compatible with local fire department equipment. 
 

F. Verify that air compressors and their accessories are installed and operate correctly. 
 

G. Fill wet-pipe sprinkler piping with water. 
 

H. Coordinate with fire alarm tests.  Operate as required. 
 
 
3.20 DEMONSTRATION & TESTS 
 

A. Demonstrate equipment, specialties, and accessories.  Review operating and maintenance information. 
 

B. All tests will be conducted as required by the local authority having jurisdiction, and in no case less than 
those required by NFPA standards.  As a minimum, piping in the sprinkler system shall be tested at a water 
pressure at 200 psi for a period of not less two hours, or at 50 psi in excess of the normal pressure when the 
normal pressure is above 150 psi.  Bracing shall be in place, and air shall be removed from the system 
through the hydrants and drain valves before the test pressure is applied.  No apparent leaks will be 
permitted on interior or underground piping. 

 
C. The local jurisdiction having authority and the Utah State Fire Marshal's office (where required) shall be 

notified at least three working days in advance of all tests and flushing.  This includes any flushing of 
underground, hydrostatic testing, or flow testing that may be required. 
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D. This contractor shall make all the required tests to the sprinkler system as required by code.  He shall be 
responsible to assure that the Contractor Test Certificates for the overhead,  backflow and underground 
work are completed and delivered to the owner’s insurance underwriter to assure proper insurance credit. 

 
E. All tests requiring the witnessing by local authorities will be the responsibility of this contractor.  If tests are 

not run or do not have the proper witness, then they will be run later and all damage caused by the system, 
or caused in uncovering the system for such test, will be borne by this contractor. 

 
 
3.21 WARRANTY 
 

A. This contractor shall warranty the sprinkler system and all its components for one year from the date of 
acceptance by the owner.  Any costs incurred to extend any warranties of materials to assure this time frame 
shall be borne by this contractor. 

 
B.    Provide Operation and Maintenance Manuals with correct as-builts and all test certificates included.  A 

minimum 6 sets to be provided in red 3-ring binders. 
 

C. Electronic copy of AutoCad as-built drawings shall also be provided on CD, with each O&M Manual. 
 
 
3.22 FIELD QUALITY CONTROL 
  

A. Flush, test and inspect sprinkler piping according to NFPA 13, “System Acceptance” Chapter. 
   

B. Replace piping system components that do not pass test procedures and retest to demonstrate compliance.  
Repeat procedure until satisfactory results are obtained. 

 
C. Report test results promptly and in writing to Architect and authorities having jurisdiction. 

 
 
END OF SECTION  
 



SECTION 14201

PASSENGER ELEVATORS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Complete elevator systems.

B. Excavating and backfilling for hydraulic cylinder casing.

C. Elevator maintenance.

1.02 RELATED REQUIREMENTS

A. Section 03300 - Cast-in-Place Concrete:   Elevator machine foundation.

B. Section 05500 - Metal Fabrications:  Pit ladder, Sill supports, divider beams, and overhead hoist beams.

C. Section 09260 - Gypsum Board Assemblies:  Gypsum shaft walls.

D. Section 14271 - Custom Elevator Cabs and Hoistway Doors.

E. Section 16131 - Conduit:
1. Empty conduit to elevator equipment devices remote from elevator machine room or hoistway.

F. Section 16155 - Equipment Wiring:

G. Section 13851 - Fire Alarm System:

1.03 REFERENCE STANDARDS

A. AISC 360 - Specification for Structural Steel Buildings; American Institute of Steel Construction, Inc.; 2005.

B. AWS D1.1/D1.1M - Structural Welding Code - Steel; American Welding Society; 2006 and Errata.

C. NFPA 70 - National Electrical Code; National fire Protection Association; 2008.

D. NFPA 80 - Standard for Fire Doors and Fire Windows; National Fire Protection Association; 2007.

E. UL (BMD) - Building Materials Directory; Underwriters Laboratories Inc.; current edition.

F. UL (ECMD) - Electrical Construction Materials Directory; Underwriters Laboratories Inc.; current edition.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene a meeting one week prior to starting work.
1. Review schedule of installation, installation procedures and conditions, and coordination with related 

work.

1.05 SUBMITTALS

A. See Section 01300 - Administrative Requirements, for submittal procedures.

B. Shop Drawings:  Indicate the following information:
1. Locations of machine room equipment: driving machines, controllers, governors and other component.
2. Hoistway components:  Car machine beams, guide rails, buffers, ropes, and other components.
3. Rail bracket spacing; maximum loads imposed on guide rails requiring load transfer to building structural 

framing.
4. Individual weight of principal components; load reaction at points of support.
5. Loads on hoisting beams.

HFSArchitects
HFSA #0813.01
DFCM #07039260

Northern Utah County Building
Mountainland Applied Technology College

Utah College of Applied Technology

PASSENGER ELEVATORS 14201 1 



6. Clearances and over-travel of car and counterweight.
7. Expected heat dissipation of elevator equipment in machine room.
8. Applicable seismic design data; certified by a licensed Professional Structural Engineer.
9. Electrical characteristics and connection requirements.

C. Product Data:  Provide data on the following items:
1. Signal and operating fixtures, operating panels, indicators.
2. Cab design, dimensions, layout, and components.
3. Cab and hoistway door and frame details.
4. Electrical characteristics and connection requirements.

D. Maintenance Data:  Include:
1. Parts catalog with complete list of equipment replacement parts; identify each entry with equipment 

description and identifying code.
2. Technical information for servicing operating equipment. If elevator manufacturer software or hardware 

can cause the elevator to be out of service, that function shall be disabled.  If special software and/or 
hardware is required to maintain the elevaotors, one of each required item shall be provided to the 
owner.

3. Legible schematic of hydraulic piping and wiring diagrams of installed electrical equipment and changes 
made in the Work.  List symbols corresponding to identity or markings on machine room and hoistway 
apparatus.

1.06 QUALITY ASSURANCE

A. Perform Work in accordance with applicable code and as supplemented in this section.

B. Designer Qualifications:  Design guide rails, brackets, anchors, and machine anchors under direct 
supervision of a Professional Structural Engineer experienced in design of work of this type and licensed in 
Utah.

C. Perform structural steel design, fabrication, and installation in accordance with AISC 360, Specification for 
Structural Steel Buildings.  Perform seismic design in accordance with applicable code.

D. Perform welding of steel in accordance with AWS D1.1.

E. Fabricate and install door and frame assemblies in accordance with NFPA 80.

F. Perform electrical work in accordance with NFPA 70.

G. Maintain one copy of each quality standard document on site.

H. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in this section 
with minimum ten years documented experience.

I. Installer Qualifications:  Employees and supervisor on payroll of elevator equipment manufacturer.

J. Products Requiring Fire Resistance Rating:  Listed and classified by UL.

K. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories Inc. as 
suitable for the purpose specified and indicated.

1.07 PROJECT CONDITIONS

A. Construction Use of Elevator:  Enclose elevator when required for transport of construction personnel and 
materials.
1. Enclose cab with protective plywood on floor, walls, and ceiling.
2. Provide temporary lighting.
3. Provide control panel with manual and emergency operation with key operation for attendant operator.
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1.08 WARRANTY

A. See Section 01780 - Closeout Submittals, for additional warranty requirements.

B. Provide one year manufacturer warranty for elevator operating equipment and devices.

C. Provide service and maintenance of elevator system and components for one year from Date of Substantial 
Completion.

D. Examine system components monthly.  Clean, adjust, and lubricate equipment.

E. Include systematic examination, adjustment, and lubrication of elevator equipment.  Maintain hydraulic fluid 
levels.  Repair or replace parts whenever required.  Use parts produced by the manufacturer of the original 
equipment.  Replace wire ropes when necessary to maintain the required factor of safety.

F. Perform work without removing cars during peak traffic periods.

G. Maintain an adequate stock of parts for replacement or emergency purposes locally, near the place of the 
Work.  Have personnel available to ensure the fulfillment of this maintenance service, without unreasonable 
loss of time.

H. Perform maintenance work using competent and qualified personnel under the supervision and in the direct 
employ of the elevator manufacturer or original installer.

I. Maintenance service shall not be assigned or transferred to any agent or subcontractor without prior written 
consent of DFCM.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Other Acceptable Manufacturers:
1. ThyssenKrupp Elevator:  www.thyssenkruppelevator.com.
2. Otis Elevator Co:  www.otis.com.
3. Schindler Elevator Corp:  www.us.schindler.com.
4. Substitutions:  See Section 01600 - Product Requirements.

B. All components to be manufactured by same entity, unless otherwise indicated.

2.02 ELEVATORS

A. Elevator No.1:  Passenger, holeless hydraulic type with cylinder in hoistway.
1. Operation and Controls:  Three-stop automatic.
2. Hoistway Doors and Frames: Stainless steel.
3. Door Type:  Double leaf.
4. Door Operation:  Side opening.
5. Rated Net Capacity:  4500 lbs.
6. Rated Speed:  80 ft/min.
7. Travel Distance:  As indicated on drawings.
8. Number of Stops:  3.
9. Number of Openings:  3 Front.
10. Hydraulic Motor and Pump Location:  Adjacent to hoistway.

2.03 CONTROLS

A. Elevator Controls:  Provide landing buttons and hall lanterns.

B. Door Controls:
1. Program door control to open doors automatically when car arrives at floor.
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2. Render "Door Close" button inoperative when car is standing at dispatching terminal with doors open.
3. If doors are prevented from closing for approximately ten seconds because of an obstruction, 

automatically disconnect door reopening devices, close doors more slowly until obstruction is cleared.  
Sound buzzer.

4. Door Safety Devices:  Moveable, retractable safety edges, quiet in operation; equip with photo-electric 
light rays.

C. Landing Buttons:  Stainless steel type, one for originating UP and one for originating DOWN calls, one 
button only at terminating landings; marked with arrows.

D. Provide "Firefighter's Operation" in accordance with applicable code.  Designated Landing:  first floor.

2.04 EMERGENCY POWER

A. Arrange elevator operation to operate under emergency power when normal power supply fails.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that hoistway, pit, and machine room are ready for work of this section.

C. Verify hoistway shaft and openings are of correct size and within tolerance.

D. Verify that electrical power is available and of the correct characteristics.

3.02 INSTALLATION

A. Install system components.  Connect equipment to building utilities.

B. Provide conduit, boxes, wiring, and accessories.

C. Mount machines on vibration and acoustic isolators, on bed plate and concrete pad.  Place on structural 
supports and bearing plates.  Securely fasten to building supports.  Prevent lateral displacement.

D. Accommodate equipment in space indicated.

E. Install guide rails using threaded bolts with metal shims and lock washers under nuts.  Compensate for 
expansion and contraction movement of guide rails.

F. Accurately machine and align guide rails.  Form smooth joints with machined splice plates.

G. Coordinate installation of hoistway wall construction.

H. Install hoistway door sills, frames, and headers in hoistway walls.  Grout sills in place.  Set entrances in 
vertical alignment with car openings and aligned with plumb hoistway lines.

I. Structural Metal Surfaces:  Clean surfaces of rust, oil or grease; wipe clean with solvent; prime two coats.

J. Machine Room Components:  Clean and degrease; prime one coat, finish with one coat of enamel.

K. Adjust equipment for smooth and quiet operation.

3.03 TOLERANCES

A. Guide Rail Alignment:  Plumb and parallel to each other in accordance with ASME A17.1.

B. Cab Movement on Aligned Guide Rails:  Smooth movement, with no objectionable lateral or oscillating 
movement or vibration.
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3.04 ADJUSTING

A. Adjust for smooth acceleration and deceleration of car so not to cause passenger discomfort.

B. Adjust automatic floor leveling feature at each floor to achieve 1/4 inch from flush.

3.05 CLEANING

A. Remove protective coverings from finished surfaces.

B. Clean surfaces and components ready for inspection.

3.06 PROTECTION

A. Do not permit construction traffic within cab after cleaning.

B. Protect installed products until project completion.

C. Touch-up, repair, or replace damaged products before Date of Substantial Completion.

3.07 CLEANING and PROTECTION

A. Remove protective coverings from finished surfaces.

B. Clean surfaces and components ready for inspection.

C. Do not permit construction traffic within cab after cleaning.

3.08 MAINTENANCE

A. See Section 01700 - Execution Requirements, for additional requirements relating to maintenance service.

B. Perform maintenance work using competent and qualified personnel under the supervision and in the direct 
employ of the elevator manufacturer or original installer.

C. Provide service and maintenance of elevator system and components for one year from Date of Substantial 
Completion.

D. Examine system components monthly.  Clean, adjust, and lubricate equipment.

E. Include systematic examination, adjustment, and lubrication of elevator equipment.  Maintain hydraulic fluid 
levels.  Repair or replace parts whenever required.  Use parts produced by the manufacturer of the original 
equipment.  Replace wire ropes when necessary to maintain the required factor of safety.

F. Perform work without removing cars during peak traffic periods.

END OF SECTION
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SECTION 14271

 ELEVATOR CABS AND HOISTWAY DOORS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Passenger cabs with doors and frames.

B. Hoistway doors and frames.

C. The requirements of Section 14201 apply to this Section.

1.02 RELATED REQUIREMENTS

A. Section 09685 - Carpet Tile:  Floor finish in cab.

B. Section 14201 - Passenger Elevators:  Door control requirements.

1.03 REFERENCE STANDARDS

A. ASTM A 653/A 653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron 
Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2007.

B. ASTM A 666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel Sheet, Strip, 
Plate, and Flat Bar; 2003.

C. NEMA LD 3 - High-Pressure Decorative Laminates; National Electrical Manufacturers Association; 2005.

1.04 SUBMITTALS - SEE SECTION 14201

1.05 QUALITY ASSURANCE

A. Manufacturer:  Company specializing in manufacturing the type of products specified in this section, with 
minimum ten years of documented experience.

PART 2  PRODUCTS

2.01 ELEVATOR CABS

A. Passenger Cabs for Elevators :
1. Cab Dimensions:  See Section 14201.
2. Door Type, Size, and Operation:  See Section 14201.
3. Doors:  Stainless steel.
4. Door Frames:  Stainless steel.
5. Floor Finish:  carpet tile.
6. Wall Finish:  Plastic laminate on plywood.
7. Ceiling:  Translucent plastic panel.
8. Base:  Stainless steel, recessed.
9. Front Return Panel:  Stainless steel.
10. Car Operating Panel:  Integral with front return; one per car.
11. Light Fixtures:  2 fluorsent.
12. Bumper Rail:  Stainless steel, at three sides.
13. Door Threshold:  Extruded white bronze (nickel silver), or stainless steel.
14. Certificate frame.

2.02 HOISTWAY ENTRANCES

A. Hoistway Entrances:
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1. Frames:  Stainless steel.
2. Doors:  Stainless steel.
3. Fire Rating:  1-1/2 hour fire rating.
4. Sills:  Extruded white bronze (nickel silver), or stainless steel.

2.03 CAR FIXTURES

A. Car Operating Panel:  Flush-mounted applied face plate, with illuminated call buttons corresponding to floors 
served, alarm button, and DOOR OPEN/DOOR CLOSE buttons.
1. Position alarm button where it is unlikely to be accidentally actuated; not more than 54 inches above 

cab floor.
2. Provide matching service cabinet integral with front return panel, with hinged door and lock in each car.
3. Provide the following in each service cabinet:

a. Switch for each auxiliary operational control, keyed.
b. Switches for inspection.
c. Emergency light.
d. Telephone cabinet and telephone.
e. 110 V, 15 A convenience receptacle.

4. Keyed switches for each operational control specified.
5. Provide matching telephone cabinet and telephone.
6. Provide 110 V, 15 A convenience receptacle below service cabinet.

B. Position Indicator Panel:  Above door with illuminating position indicators.

C. Stainless Steel Hand Rail:  Flat bar stock, 4"x1/4 inch, No.4 finish.

D. Pad Hooks:  Stainless steel type, mounted at 6'.

E. Protective Pads:  Canvas cover, padded with sponge fill material, sewn with piping edges; brass grommets 
spaced to match pad hook spacing in cab, covering side and rear walls and front return, except cut-out for 
control panel; provide one set.

F. Certificate Frame and Glazing:  Stainless steel frame, clear tempered glass glazing, attached with tamper 
proof screws.

G. Light Fixtures:  Fluorescent,.

H. Emergency Light:.

I. Ventilation:  Single speed fan; grille in ceiling.

2.04 FINISH MATERIALS

A. Carpet Tile:  See Section 09685; color as selected.

B. Plastic Laminate:  NEMA LD 3, HGS; textured, low gloss finish.

C. Stainless Steel Sheet:  ASTM A 666 Type 304; No. 4 finish unless otherwise indicated.

2.05 FABRICATION

A. Components Fabricated of Steel Sheet: Hot-dipped galvanized steel sheet, ASTM A 653/A 653M, with 
G90/Z275 coating.

B. Cab Door Construction:  0.058 inch thick metal, of hollow sandwich panel construction, flush design, rolled 
profiles, rigid construction.

C. Thresholds:  Configure to align with frame return to allow reversing of cab carpet floor finish.
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D. Hoistway Doors:  0.058 inch thick metal, of hollow sandwich panel construction, flush design, rolled profiles, 
rigid construction.

E. Weatherstripping:  Weatherstrip hoistway doors and frames to eliminate audible noise caused by air 
movement, imposed by car movement in the hoistway, and air pressure differential between hoistway and 
landing floors.

PART 3  EXECUTION

3.01 INSTALLATION - SEE SECTION 14201

END OF SECTION
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SECTION 15010 
 

MECHANICAL REQUIREMENTS 
 
 
PART 1 - GENERAL 
 
 
1.1    GENERAL CONDITIONS 
 

A. The General Conditions of the Contract, with the amendments, supplements, forms and requirements in Division 1, 
and herewith made a part of this Division. 

 
B. All sections of Division 15 shall comply with the Mechanical General Requirements.  The standards established in 

this section as to quality of materials and equipment, the type and quality of workmanship, mode of operations, 
safety rules, code requirements, etc., shall apply to all sections of this Division as though they were repeated in 
each Division. 

 
  

1.2   SCOPE OF WORK 
 

A. The project described herein is the Mountainland ATC.  This work shall include all labor, materials, equipment, 
fixtures, and devices for the entire mechanical work and a complete operating and tested installation as required for 
this project. 

 
B. This Division will schedule the boiler inspection and pay for all costs associated with certifying the boiler 

with the state. 
 
 
1.3   CODES & ORDINANCES 
 

A. All work shall be executed in accordance with all underwriters, public utilities, local and state rules and regulations 
applicable to the trade affected.  Should any change in the plans and Specifications be required to comply with 
these regulations, the Contractor shall notify the Architect before the time of submitting his bid.  After entering into 
contract, the Contractor will be held to complete all work necessary to meet these requirements without extra 
expense to the Owner.  Where work required by drawings or specifications is above the standard required, it shall 
be done as shown or specified. 

 
B. Applicable codes: 

 
Utah Boiler and Pressure Vessel Rules and Regulations-2001 Edition 

 
Latest Edition 
International Building code- 2006 Edition 
International Mechanical Code- 2006 Edition 
International Plumbing Code- 2006 Edition 
International Fire Code- 2006 Edition 
 

1.4   INDUSTRY STANDARDS 
 
A. All work shall comply with the following standards. 

 
1. Associated Air Balance council (AABC) 
2. Air Conditioning and Refrigeration Institute (ARI) 
3. Air Diffusion council (ADC) 
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4. Air Movement and Control Association (AMCA) 
5. American Gas Association (AGA) 
6. American National Standards Institute (ANSI) 
7. American Society of Heating, Refrigeration, and Air Conditioning Engineers (ASHRAE) 
8. American Society of Mechanical Engineers (ASME) 
9. American Society of Testing Materials (ASTM) 
10. American Water Works Association (AWWA) 
11. Cooling Tower Institute (CTI) 
12. ETL Testing Laboratories (ETL) 
13. Institute of Electrical and Electronic Engineers (IEEE) 
14. Hydronics Institute (HI) 
15. Manufacturers Standardization Society of the Valve and Fitting Industry (MSS) 
16. National Fire Protection Association (NFPA) 
17. National Electrical Code (NEC) 
18. National Electrical Manufacturers Association (NEMA) 
19. National Electrical Safety code (NESC) 
20. Utah safety Standard (OSHA), Utah State Industrial Council. 
21. Sheet Metal and Air Conditioning Contractor=s National Association (SMACNA) 
22. Underwriters Laboratories (UL) 
23. Tubular Exchanger Manufacturers Association, Inc. (TEMA) 
24. Heat Exchanger Institute (HEI) 
25. Hydraulic Institute (HI) 
26. Thermal Insulation Manufacturer=s Association (TIMA) 
27. Scientific Apparatus Makers Association (SAMA) 

 
B. Compliance Verification: 

 
1. All items required by code or specified to conform to the ASME code shall be stamped with the ASME seal. 
2. Form U-1, the manufacturer=s data report for pressure vessels, is to be included in the Operation and 

Maintenance Manuals.  National Board Register (NBR) numbers shall be provided where required by code. 
3. Manufactured equipment which is represented by a UL classification and/or listing, shall bear the UL or 

equivalent ETL label. 
 
 
1.5   UTILITIES & FEES 
 

A. All fees for permits required by this work will be paid by this division.  The contractor shall obtain the necessary 
permits to perform this work. Unless noted otherwise, all systems furnished and or installed by this Contractor, shall 
be complete with all utilities, components, commodities and accessories required for a fully functioning system.  
This Contractor shall furnish smoke generators when required for testing, furnish glycol for glycol piping systems, 
full load of salt to fill brine tank for water softening system, furnish cleaners and water treatment additives.    

 
 
1.6   SUBMITTALS AND SHOP DRAWINGS 
 

A. Submittals:  As soon as possible after the contract is awarded, but in no case more than 45 calendar days 
thereafter, the Contractor shall submit to the Architect six (6) copies of the descriptive literature covering products 
and materials to be used in the installation of mechanical systems for this project.  The review of the submitted data 
will require a minimum of 14 days. The first day starts after the day they are received in the engineers office to 
which the project is being constructed from.  If the Contractors schedule requires return of submitted literature in 
less than the allotted time, the Contractor shall accelerate his submittal delivery date.  The Contractor shall resubmit 
all items requiring re-review within 14 days of returned submittals.  Refer to each specification section for items 
requiring submittal review.  Written approval of the Owner's Representative shall be obtained before installing any 
such equipment or materials for the project.  The submittals shall be prepared in an orderly manner, contained in a 
3-ring loose-leaf binder with index and identification tabs each item or group of items and for each specification 
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section.  All items shall be submitted at one time except automatic temperature control drawings and seismic 
restraint drawings which may be submitted separately within 120 days of the contract award date.  Partial 
submittals will not be reviewed until the complete submittal is received. 

 
Submitted literature shall bear the Contractor's stamp, indicating that he has checked all equipment being 
submitted; that each item will fit into the available space with the accesses shown on the drawings; and, further, 
that each item conforms to the capacity and quality standards given in the contract documents. 

 
Submitted literature shall clearly indicate performance, quality, and utility requirements; shall show dimension and 
size of connection points; and shall include derating factors that were applied for each item of equipment to provide 
capacity at job site elevation.  Temperature control submittals shall include piping and wiring diagrams, sequence of 
operation and equipment.  Equipment must fit into the available space with allowance for operation, maintenance, 
etc.  Factory piped and wired equipment shall include shop drawings for all internal wiring and piping furnished with 
the unit.   

 
Submitted literature shall clearly show all required field install wiring, piping, and accessory installations required by 
the Contractor to provide a complete operating system. 
 
Review by the Owner's Representative is for general conformance of the submitted equipment to the project 
specification.  In no way does such review relieve this Contractor of his obligation to furnish equipment and 
materials that comply in detail to the specification nor does it relieve the Contractor of his obligation to determine 
actual field dimensions and conditions that may affect his work.  Regardless of any items overlooked by the 
submittal review, the requirements of the contract drawings and specifications must be followed and are not waived 
or superseded in any way by the review. 

 
By description, catalog number, and manufacturer's names, standards of quality have been established by the 
Architect and the Engineer for certain manufactured equipment items and specialties that are to be furnished by this 
Division.  Alternate products and equipment may be proposed for use only if specifically named in the specifications 
or if given written prior approval in published addenda.  Design equipment is the equipment listed on the drawings 
or if not listed on the drawings is the equipment first named in the specifications. 

 
If the Engineer is required to do additional design work to incorporate changes caused by submitting equipment or 
products, different than the design equipment specified, as defined above, the contractor shall reimburse the 
engineer for additional time and expenses at the engineer’s current, recognized, hourly rates.   

 
 
1.7   DRAWINGS AND MEASUREMENTS 
 

A. Construction Drawings:  The contract document drawings show the general design, arrangements, and extent of 
the system.  In certain cases, the drawings may include details that show more nearly exact locations and 
arrangements; however, the locations, as shown diagrammatically, are to be regarded as general. 

 
It shall be the work of this Section to make such slight alterations as may be necessary to make adjustable parts fit 
to fixed parts, leaving all complete and in proper shape when done.  All dimensions given on the drawings shall be 
verified as related to this work and with the Architect's office before work is started. 

 
This Section shall carefully study building sections, space, clearances, etc., and then provide offsets in piping or 
ductwork as required to accommodate the building structure without additional cost to the Owner.  In any case and 
at any time, a change in location required by obstacles or the installation of other trades not shown on the 
mechanical plans shall be made without charge. 

 
The drawings shall not be scaled for roughing in measurements nor shall they be used as shop drawings.  Where 
drawings are required for these purposes or where drawings must be made from field measurements, the 
Contractor shall take the necessary measurements and prepare the drawings. Shop drawings of the various 
subcontractors shall be coordinated to eliminate all interferences and to provide sufficient space for the installation 
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of all equipment, piping, ductwork, etc. 
 

The drawings and specifications have been prepared to supplement each other and they shall be interpreted as an 
integral unit with items shown on one and not the other being furnished and installed as though shown and called 
out on both. 

 
B. Coordination Drawings: The contractor shall provide coordination drawings for mechanical rooms, fan rooms, 

equipment rooms, and congested areas to eliminate conflicts with equipment, piping, or work of other trades.  The 
drawings shall be a minimum scale of 1/4 inch= 1 foot and of such detail as may be required by the Engineer to fully 
illustrate the work.  These drawings shall include all piping, conduit, valves, equipment, and ductwork.   

 
Sheet-metal shop drawings will be required for all ductwork in the entire building.  These drawings will show all 
ductwork in the entire building and shall be coordinated with architectural, structural and electrical portions of the 
project. The contractor shall specifically obtain copies of the structural shop drawings and shall coordinate the 
ductwork shop drawings with approved structural members. These drawings shall be submitted to the engineer for 
review prior to any fabrication. The contractor is responsible for all modifications necessary to accommodate duct 
installation within the structural, architectural and electrical restrictions. These drawings, once reviewed by the 
engineer, will be made available to all mechanical, electrical, and fire sprinkler subcontractors to coordinate 
installation of their work. 

 
 
1.8 CONTRACTOR'S USE OF BUILDING EQUIPMENT 
 

A. The Contractor may use equipment such as electric motors, fans, heat exchangers, filters, etc., with the written 
permission of the Owner.  As each piece of equipment is used (such as electric motors and fans), maintenance 
procedures approved by the manufacturer are to be followed.  A careful record is to be kept of the length of the time 
the equipment is used, maintenance procedures followed, and any difficulty encountered.  The record is to be 
submitted to the Owner upon acceptance.  All fan belts and filter media (such as bearings) shall be carefully 
inspected just prior to acceptance.  Any excessive wear noted shall require replacement. New filter media shall be 
installed in air handlers at the time systems are turned over to the owner. 

 
 
1.9   EXISTING CONDITIONS 
 

A. The Contractor shall carefully examine all existing conditions that might affect the mechanical system and shall 
compare these conditions with all drawings and specifications for work included under this contract.  He shall, at 
such time, ascertain and check all conditions that may affect his work.  No allowance shall subsequently be made in 
his behalf for an extra expense incurred as a result of his failure or neglect to make such examination.  This 
Contractor shall include in his bid proposal all necessary allowances to repair or replace any item that will remain or 
will be removed, and any item that will be damaged or destroyed by new construction.  

 
B. The Contractor shall remove all abandoned piping, etc., required by new construction and cap or plug openings.  

No capping, etc., shall be exposed in occupied areas.  All openings of items removed shall be sealed to match 
adjacent surfaces. 

 
C. The Contractor shall verify the exact location of all existing services, utilities, piping, etc., and make connections to 

existing systems as required or as shown on the drawings.  The exact location of each utility line, together with size 
and elevation, shall be established before any on-site lines are installed.  Should elevation or size of existing main 
utility lines make connections to them impossible as shown on drawings, then notification of such shall immediately 
be given to the Owners Representative for a decision. 

 
 
1.10 EQUIPMENT CAPACITIES 
 

A. Capacities shown for equipment in the specifications and on the drawings are the minimum acceptable.  No 
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equipment shall be considered as an alternate which has capacities or performance less than that of design 
equipment. 

 
B. All equipment shall give the specified capacity and performance at the job-site elevation.  Manufacturers' standard 

ratings shall be adjusted accordingly.  All capacities and performances listed on drawings or in specifications are for 
job-site conditions. 

 
 
1.11 SEISMIC REQUIREMENTS FOR EQUIPMENT 
 

A. All equipment shall be furnished structurally adequate to withstand seismic forces as outlined in the International 
Building Code and SMACNA GUIDELINES.  Refer to section Mechanical Vibration Controls and Seismic 
Restraints.  Equipment bases shall be designed for direct attachment of seismic snubbers and/or seismic anchors. 

 
 
1.12 COOPERATION WITH OTHER TRADES 
 

A. The Contractor shall refer to other drawings and parts of this specification that cover work of other trades that is 
carried on in conjunction with the mechanical work such that all work can proceed without interference resulting 
from lack of coordination. 

 
B. The Contractor shall properly size and locate all openings, chases, sleeves, equipment bases, and accesses.  He 

shall provide accurate wiring diagrams to the Electrical Contractor for all equipment furnished under this Division. 
 

C. The ceiling cavity must be carefully reviewed and coordinated with all trades.  In the event of conflict, the installation 
of the mechanical equipment and piping shall be in the following order:  plumbing, waste, and soil lines; supply, 
return, and exhaust ductwork; water piping; medical gases; fire protection piping; and pneumatic control piping. 

 
D. The mechanical Contractor shall insure that the installation of all piping, ducts and equipment is in compliance with 

Articles 110-16 and 384-4 of the National Electrical Code relative to proper clearances in front of and over all 
electrical panels and equipment.  No piping or ductwork will be allowed to run over electrical panel. 

 
 
1.13 RESPONSIBILITY OF CONTRACTOR 
 

A. The Contractor is responsible for the installation of a satisfactory piece of work in accordance with the true intent of 
the drawings and specifications.  He shall provide, as a part of his work and without expense, all incidental items 
required even though these items are not particularly specified or indicated.  The installation shall be made so that 
its several component parts will function together as a workable system and shall be left with all equipment properly 
adjusted and in working order.  The Contractor shall familiarize the Owner's Representative with maintenance and 
lubrication instructions as prepared by the Contractor and shall explain and fully instruct him relative to operating, 
servicing, and maintenance of them. 

 
B. If a conflict arises between the drawings and the specifications the most stringent  procedure/action shall be 

followed.  A clarification to the engineer will help to determine the course of action to be taken. 
 

 
1.14 PIPE AND DUCT OPENINGS AND EQUIPMENT RECESSES 
 

A. Pipe and duct chases, openings, and equipment recesses shall be provided by others only if shown on architectural 
or structural drawings.  All openings for the mechanical work, except where plans and specifications indicate 
otherwise, shall be provided as work of this Division.  Include openings information with coordination drawings. 

 
B. Whether chases, recesses, and openings are provided as work of this Division or by others, this Contractor shall 

supervise their construction and be responsible for the correct size and location even though detailed and 
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dimensioned on the drawings.  This Contractor shall pay for all necessary cutting, repairing, and finishing if any are 
left out or incorrectly made.  All necessary openings thru existing walls, ceilings, floors, roofs, etc. shall be provided 
by this Contractor unless indicated otherwise by the drawing and/or specifications. 

 
 
1.15 UNFIT OR DAMAGED WORK 
 

A. Any part of this installation that fails, is unfit, or becomes damaged during construction, shall be replaced or 
otherwise made good.  The cost of such remedy shall be the responsibility of this Division. 

 
 
1.16 WORKMANSHIP 
 

A. Workmanship shall be the best quality of its kind for the respective industries, trades, crafts, and practices, and 
shall be acceptable in every respect to the Owner's representative.  Nothing contained herein shall relieve the 
Contractor from making good and perfect work in all details in construction. 

 
 
1.17 SAFETY REGULATION 
 

A. The Contractor shall comply with all local, Federal, and OSHA safety requirements in performance with this work.  
(See General Conditions).  This Contractor shall be required to provide equipment, supervision, construction, 
procedures, and all other necessary items to assure safety to life and property. 

 
 
1.18 ELECTRICAL SERVICES 

 
A. All equipment control wiring and all automatic temperature control wiring including all necessary contacts, relays, 

and interlocks, whether low or line voltage, except power wiring, shall be furnished and installed as work of this 
Division unless shown to be furnished by Division 16.  All such wiring shall be in conduit as required by electrical 
codes.  Installation of any and all wiring done under Division 15 shall be in accordance with the requirements of 
Division 16, Electrical. 

 
All equipment that requires an electrical connection shall be furnished so that it will operate properly and deliver full 
capacity on the electrical service available. 

 
Refer to the electrical control equipment and wiring shown on the diagrams.  Any changes or additions required by 
specific equipment furnished shall be the complete responsibility of the Contractor furnishing the equipment. 
 
The Mechanical Contractor must coordinate with the Electrical Contractor to insure that all required components of 
control work are included and fully understood.  No additional cost shall accrue to the Owner as a result of lack of 
such coordination. 

 
 
1.19 WORK, MATERIALS, AND QUALITY OF EQUIPMENT 
 

A. Unless otherwise specified, all materials shall be new and of the best quality of their respective kinds and all labor 
shall be done in a most thorough and workmanlike manner. 

 
B. Products or equipment of any of the manufacturers cited herein or any of the products approved by the Addenda 

may be used.  However, where lists of products are cited herein, the one first listed in the design equipment used in 
drawings and schedules to establish size, quality, function, and capacity standards.  If other than design equipment 
is used, it shall be carefully checked for access to equipment, electrical and control requirements, valving, and 
piping.  Should changes or additions occur in piping, valving, electrical work, etc., or if the work of other Contractors 
would be revised by the alternate equipment, the cost of all changes shall be borne as work of this Division. 
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The Execution portions of the specifications specify what products and materials may be used.   Any products  
listed in the Product section of the specification that are not listed in the Execution portion of the specification may 
not be used without written approval by the Engineer.  

 
C. The access to equipment shown on the drawings are the minimum acceptable space requirements.  No equipment 

that reduces or restricts accessibility to this or any other equipment will be considered. 
 
D. All major items of equipment are specified in the equipment schedules on the drawings or in these specifications 

and shall be furnished complete with all accessories normally supplied with the catalog item listed and all other 
accessories necessary for a complete and satisfactory installation. 

 
E. All welders shall be certified in accordance with Section IX of the ASME Boiler and Pressure Vessel Code, latest 

Edition. 
 
 
1.20 PROTECTION AGAINST WEATHER AND STORING OF MATERIALS 
 

A. All equipment and materials shall be properly stored and protected against moisture, dust, and wind.  Coverings or 
other protection shall be used on all items that may be damaged or rusted or may have performance impaired by 
adverse weather or moisture conditions.  Damage or defect developing before acceptance of the work shall be 
made good at the Contractor's expense. 

 
B. All open duct and pipe openings shall be adequately covered at all times. 

 
 
1.21 INSTALLATION CHECK 
 

A. An experienced, competent, and authorized representative of the manufacturer or supplier of each item of 
equipment indicated in the equipment schedule and the seismic supplier shall visit the site of the work and inspect, 
check, adjust if necessary, and approve the equipment installation.  In each case, the equipment supplier's 
representative shall be present when the equipment is placed in operation.  The equipment supplier's 
representative shall revisit the job site as often as necessary until all trouble is corrected and the equipment 
installation and operation is satisfactory to the Engineer. 

 
B. Each equipment supplier's representative shall furnish to the Owner, through the Engineer, a written report 

certifying that the equipment (1) has been properly installed and lubricated; (2) is in accurate alignment; (3) is free 
from any undue stress imposed by connecting piping or anchor bolts; and, (4) has been operated under full load 
conditions and that it operated satisfactorily. 

 
C. All costs for this work shall be included in the prices quoted by equipment suppliers. 

 
 

1.22 EQUIPMENT LUBRICATION 
 

A. The Contractor shall properly lubricate all pieces of equipment before turning the building over to the Owner.  A 
linen tag shall be attached to each piece of equipment, showing the date of lubrication and the lubricant used.  No 
equipment shall be started until it is properly lubricated. 

B. Necessary time shall be spent with the Owner's Representative to thoroughly familiarize him with all necessary 
lubrications and maintenance that will be required of him. 

 
C. Detergent oil as used for automotive purposes shall not be used for this work. 

 
 
1.23 CUTTING AND PATCHING 
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A. No cutting or drilling in structural members shall be done without written approval of the Architect.  The work shall 

be carefully laid out in advance, and cutting, channeling, chasing, or drilling of floors, walls, partitions, ceilings, or 
other surfaces necessary for the mechanical work shall be carefully done.  Any damage to building, piping, or 
equipment shall be repaired by professional plasterers, masons, concrete workers, etc., and all such work shall be 
paid for as work of this Division. 

 
B. When concrete, grading, etc., is disturbed, it shall be restored to original condition as described in the applicable 

Division of this Specification. 
 
 
1.24 EXCAVATION AND BACKFILLING 
 

A. All necessary excavations and backfilling for the Mechanical phase of this project shall be provided as work of this 
Division.  Trenches for all underground pipelines shall be excavated to the required depths.  The bottom of trenches 
shall be compacted hard and graded to obtain required fall.  Backfill shall be placed in horizontal layers, not 
exceeding 12 inches in thickness, and properly moistened.  Each layer shall be compacted, by suitable equipment, 
to a density of not less than 95 percent as determined by ASTM D-1557.  After pipelines have been tested, 
inspected, and approved, the trench shall be backfilled with selected material.  Excess earth shall be hauled from 
the job site.  Fill materials approved by the Architect shall be provided as work of this Division. 

 
B. No trenches shall be cut near or under any footings without consultation first with the Architect's office.  Any 

trenches or excavations more than 30 inches deep shall be tapered, shored, covered, or otherwise made absolutely 
safe so that no vehicle or persons can be injured by falling into such excavations, or in any way be harmed by cave-
ins, shifting earth, rolling rocks, or by drowning.  This protection shall be extended to all persons approaching 
excavation related to this work whether or not such persons are authorized to be in the vicinity of the construction. 

 
 
1.25 ACCESS  

 
A. Provide access doors in walls, ceilings and floors, for access to mechanical equipment such as valves, dampers, 

VAV boxes, fans, controls, etc.  Refer to Division 8 for door specifications.  All access doors shall be 24" x 24" 
unless otherwise indicated or required.  Coordinate location of doors with the Architect prior to installation.   

 
B. Valves: Valve must be installed in locations where access is readily available.  If access is compromised, as judged 

by the Mechanical Engineer, these valves shall be relocated where directed at the Contractors expense. 
 

C. Equipment: Equipment must be installed in locations and orientations so that access to all components requiring 
service or maintenance will not be compromised.  If access is compromised, as judged by the Mechanical Engineer, 
the contractor shall modify the installation as directed by the Engineer at the Contractors expense. 

 
 
1.26 CONCRETE BASES AND INSERTS 
 

A. Bases:  The concrete bases shall be provided and installed as work of Division 3, Concrete.  This Division shall be 
responsible for the proper size and location of bases and shall furnish all required anchor bolts and sleeves with 
templates to be installed as work of Division 3, Concrete. 

 
All floor-mounted mechanical equipment shall be set on 6-inch high concrete bases, unless otherwise noted or 
shown on drawings.  Such bases shall extend 6 inches beyond equipment or mounting rails on all sides or as 
shown on the drawings and shall have a 1-inch beveled edge all around. 

 
B. Inserts:  Where slotted or other types of inserts required for this work are to be cast into concrete, they shall be 

furnished as work of this Division.  Inserts shall be installed as work of Division 3, Concrete, but under the close 
supervision and direction of this section. 
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Concrete inserts and pipe support systems shall be equal to Unistrut P3200 series for all piping where more than 
one pipe is suspended at a common location.  Spacing of the inserts shall match the size and type of pipe and of 
ductwork being supported.  The Unistrut insert and pipe support system shall include all inserts, vertical supports, 
horizontal support members, clamps, hangers, rollers, bolts, nuts, and any other accessory items for a complete 
pipe-supporting system.   

 
 
1.27 CLEANING AND PAINTING  
 

A. Cleaning:  After all tests and adjustments have been made and all systems pronounced satisfactory for permanent 
operation, this Contractor shall clean all exposed piping, ductwork, insulated members, fixture, and equipment 
installed under this Section and leave them ready for painting.  He shall refinish any damaged finish and leave 
everything in proper working order.  The Contractor shall remove all stains or grease marks on walls, floors, glass, 
hardware, fixtures, or elsewhere, caused by his workman or for which he is responsible.  He shall remove all 
stickers on plumbing fixtures, do all required patching up and repair all work of others damaged by this division of 
the work, and leave the premises in a clean and orderly condition. 

 
B. Painting:  Painting of exposed pipe, insulated pipe, ducts, or equipment is work of Division 9, Painting.  

 
Mechanical Contractor:  All equipment which is to be furnished in factory prefinished conditions by the mechanical 
Contractor shall be left without mark, scratch, or impairment to finish upon completion of job.  Any necessary 
refinishing to match original shall be done.  Do not paint over nameplates, serial numbers, or other identifying 
marks. 
 

C. Removal of Debris, Etc:  Upon completion of this division of the work, remove all surplus material and rubbish 
resulting from this work, and leave the premises in a clean and orderly condition. 

 
 
1.28 CONTRACT COMPLETION 
 

A. Incomplete and Unacceptable Work:  If additional site visits or design work is required by the Engineer or Architect 
because of the use of incomplete or unacceptable work by the Contractor, then the Contractor shall reimburse the 
Engineer and Architect for all additional time and expenses involved.   

 
B. Maintenance Instructions:  The Contractor shall furnish the Owner complete printed and illustrated operating and 

maintenance instructions covering all units of mechanical equipment, together with parts lists. 
 

C. Instructions To Owner's Representatives:  In addition to any detailed instructions called for, the mechanical 
Contractor must provide, without expense to the Owner, competent instructors to train the Owner's representatives 
who will be in charge of the apparatus and equipment, in the care, adjustment, and operation of all parts on the 
heating, air conditioning, ventilating, plumbing, fire protection, and automatic temperature control equipment.  
Instruction dates shall be scheduled at time of final inspection.  A written report specifying times, dates, and name 
of personnel instructed shall be forwarded to the Architect.  A minimum of four 8-hour instruction periods shall be 
provided.  The instruction periods will be broken down to shorter periods when requested by the Owner.  The total 
instruction hours shall not reduced.  The ATC Contractor shall provide 4 hours of instructions.  The remaining hours 
shall be divided between the mechanical and sheet metal Contractor. 

 
D. Guarantee:  By the acceptance of any contract award for the work herein described or shown on the drawings, the 

Contractor assumes the full responsibility imposed by the guarantee as set forth herein and in the General 
Conditions, and should protect himself through proper guarantees from equipment and special equipment 
Contractors and from subcontractors as their interests may appear. 

 
The guarantee so assumed by the Contractor and as work of this Section is as follows: 
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That the entire mechanical system, including plumbing, heating, and air-conditioning system shall be quiet in 
operation. 

 
That the circulation of water shall be complete and even. 

 
That all pipes, conduit, and connections shall be perfectly free from foreign matter and pockets and that all other 
obstructions to the free passage of air, water, liquid, sewage, and vent shall be removed. 

 
That he shall make promptly and free of charge, upon notice from the Owner, any necessary repairs due to 
defective workmanship or materials that may occur during a period of one year from date of Substantial Completion. 

 
That all specialties, mechanical, and patent devices incorporated in these systems shall be adjusted in a manner 
that each shall develop its maximum efficiency in the operation of the system; i.e., diffusers shall deliver the 
designed amount of air shown on drawings, thermostats shall operate to the specified limits, etc. 

 
All equipment and the complete mechanical, ductwork, piping and plumbing systems shall be guaranteed for a 
period of one year from the date of the Architect's Certificate of Substantial Completion, this includes all 
mechanical, ductwork, piping and plumbing equipment and products and is not limited to boiler, chillers, coils, fans, 
filters etc.  Any equipment supplier not willing to comply with this guarantee period shall not submit a bid price for 
this project. The Contractor shall be responsible for a 100-percent guarantee for the system and all items of 
equipment for this period. If the contractor needs to provide temporary heating or cooling to the building and or 
needs to insure systems are installed properly and or to meet the project schedule the guaranteed of all systems 
and equipment shall be as indicated above, on year from the date of the Architect’s Certificate of Substantial 
Completion. 

 
All filters used during construction shall be replaced just before equipment is turned over to the Owner, and all 
required equipment and parts shall be oiled.  Any worn parts shall also be replaced. 
 
If any systems or equipment is used for temporary heating or cooling the systems shall be protected so they remain 
clean. I.e. if the ductwork systems are used temporary filters and a filter holder (not duct-taped to ducts or grilles) 
shall be installed to insure the systems and the equipment remain clean.  
 

 
1.29 CURBS 
 

A. Unless otherwise noted in these specifications or on the documents all roof curbs for all equipment are to be 
provided by division 15.   

 
 
1.30 TEST RUN 
 

A. The Mechanical Contractor shall operate the mechanical system for a minimum of 30 days to prove the operation of 
the system.  

 
 
1.31 EQUIPMENT STARTUP AND CHECKOUT:  
 

A. Each major piece of equipment shall be started and checked out by an authorized representative of the equipment 
manufacturer.  A certificate indicating the equipment is operating to the satisfaction of the manufacturer shall be 
provided and shall be included in the commissioning report. 

 
B. This contractor shall coordinate commissioning procedures and activities with the commissioning agent.   

 
 

END OF SECTION 15010 
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SECTION 15015 
 

TEMPORARY USE OF EQUIPMENT AND SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section includes requirements for temporary us of equipment and systems and any other items that 
are used during the construction of the project. 

1.2 EQUIPMENT OR SYSTEMS NEEDED TO OPERATE BEFORE CONTRACT COMPLETION 

A. If the contractor needs to provide temporary heating or cooling to the building and or needs to insure 
systems are installed properly for start up and or to meet the project schedule the guaranteed of all 
systems and equipment shall be for one year from the date of the Architect’s Certificate of Substantial 
Completion. 

 
All equipment and the complete mechanical, ductwork, piping and plumbing systems shall be guaranteed 
for a period of one year from the date of the Architect's Certificate of Substantial Completion, this includes 
all mechanical, ductwork, piping and plumbing equipment and products and is not limited to boiler, chillers, 
coils, fans, filters etc.  Any contractor or equipment supplier who is not willing to comply with this guaran-
tee period shall not submit a bid price for this project. The Contractor shall be responsible for a 100-
percent guarantee for the systems and all items of equipment for this period.  
 
All filters used during construction shall be replaced just before equipment is turned over to the Owner, 
and all required equipment and parts shall be oiled.  Any worn parts shall also be replaced. 
 
If any systems or equipment is used for temporary heating or cooling the systems shall be protected so 
they remain clean. I.e. if the ductwork systems are used temporary filters and a filter holder (not duct-taped 
to ducts or grilles) shall be installed to insure the systems and the equipment remain clean. All return air 
openings shall be protected with a metal filter frame and filters. 

1.3 TEMPORARY EQUIPMENT OR SYSTEM SUBMITTALS 

A. If it is determined by the project or contractor that equipment or systems are needed to operate to provide 
heating, cooling or other needed services this division shall submit a document indicating what measures 
will be taken to insure the safe and proper operation of the equipment, systems and personal associated 
with the operation, this document shall be submitted to the engineer for approval. This plan shall show 
connections of equipment, utility hookups (if required) staging areas etc. 

1.4 QUALITY ASSURANCE 

A. Electric Service:  Comply with NECA, NEMA, and UL standards and regulations for temporary electric 
service.  Install service to comply with NFPA 70. 

B. Tests and Inspections:  Arrange for authorities having jurisdiction to test and inspect each temporary utility 
before use.  Obtain required certifications and permits. 
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C. Accessible Temporary Egress:  Comply with applicable provisions in the U.S. Architectural & 
Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines. 

D. SMACNA:  The latest standard from SSMACNA shall apply. 

1.5 PROJECT CONDITIONS 

A. Temporary Use of equipment or systems:  Engage installer of each permanent service to assume 
responsibility for operation, maintenance, and protection of each permanent service during its use until the 
facility has been accepted by the owner regardless of previously assigned responsibilities. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT 

A. Fire Extinguishers:  Portable, UL rated; with class and extinguishing agent as required by locations and 
classes of fire exposures. 

B. HVAC Equipment:  Unless Owner authorizes use of permanent HVAC system, provide vented, self-
contained, liquid-propane-gas or fuel-oil heaters and cooling units if required with individual space 
thermostatic control. 

1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating units is 
prohibited. 

2. Heating Units:  Listed and labeled for type of fuel being consumed, by a testing agency acceptable to 
authorities having jurisdiction, and marked for intended use. 

3. Permanent HVAC System:  If Owner authorizes use of permanent HVAC system for temporary use 
during construction, provide filters with MERV of 8 at each return air opening in system and remove at 
end of construction. These filters are to be installed in a filter housing frame and are not to be duct 
taped.   Clean HVAC system as required in Division 01 Section "Closeout Procedures. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Locate equipment where they will serve Project adequately and result in minimum interference with 
performance of the Work.  Relocate and modify equipment and systems as required by progress of the 
Work. 

1. Locate equipment to limit site disturbance as specified in Division 01 Section "Summary." 

3.2 TEMPORARY UTILITY INSTALLATION 

A. General:  Install temporary service or connect to existing service. 

1. Arrange with utility company, Owner, and existing users for time when service can be interrupted, if 
necessary, to make connections for temporary services. 
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B. Water Service:  Install water service and distribution piping in sizes and pressures adequate for 
construction. 

C. Heating and Cooling: Provide temporary heating and cooling required by construction activities for curing 
or drying of completed installations or for protecting installed construction from adverse effects of low 
temperatures or high humidity.  Select equipment that will not have a harmful effect on completed 
installations or elements being installed. 

D. Ventilation and Humidity Control:  Provide temporary ventilation required by construction activities for 
curing or drying of completed installations or for protecting installed construction from adverse effects of 
high humidity.  Select equipment that will not have a harmful effect on completed installations or elements 
being installed.  Coordinate ventilation requirements to produce ambient condition required and minimize 
energy consumption. 

3.3 OPERATION, TERMINATION, AND REMOVAL 

A. Maintenance:  Maintain equipment and systems in good operating condition until removal. 

1. Maintain operation of temporary enclosures, heating, cooling, humidity control, ventilation, and similar 
equipment and systems on a 24-hour basis where required to achieve indicated results and to avoid 
possibility of damage. 

B. Termination and Removal:  Remove each temporary facility or equipment when need for its service has 
ended, when it has been replaced by authorized use of a permanent facility, or no later than Substantial 
Completion.  Complete or, if necessary, restore permanent construction that may have been delayed 
because of interference with temporary facility.  Repair damaged Work, clean exposed surfaces, and 
replace construction that cannot be satisfactorily repaired. 

1. Materials equipment that constitute temporary equipment are property of Contractor.   
2. At Substantial Completion, repair, renovate, and clean permanent equipment and systems used during 

construction period.  Comply with final cleaning requirements specified in Division 01 Section 
"Closeout Procedures." 

3.4 EQUIPMENT STARTUP AND CHECKOUT:  

A. Each major piece of equipment shall be started and checked out by an authorized representative of the 
equipment manufacturer at substantial completion.  A certificate indicating the equipment is operating to 
the satisfaction of the manufacturer shall be provided and shall be included in the commissioning report. 

 

END OF SECTION 15015 
 



HFS Architects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
COMMON WORK RESULTS FOR HVAC 15050 - 1 

SECTION 15050 
 

COMMON WORK RESULTS FOR HVAC 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Piping materials and installation instructions common to most piping systems. 
2. Transition fittings. 
3. Dielectric fittings. 
4. Mechanical sleeve seals. 
5. Sleeves. 
6. Escutcheons. 
7. Grout. 
8. Equipment installation requirements common to equipment sections. 
9. Painting and finishing. 
10. Concrete bases. 
11. Supports and anchorages. 

1.3 DEFINITIONS 

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe and 
duct chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, 
crawlspaces, and tunnels. 

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied spaces and 
mechanical equipment rooms. 

C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient temperatures and 
weather conditions.  Examples include rooftop locations. 

D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by building 
occupants.  Examples include above ceilings and chases. 

E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions and physical 
contact by building occupants but subject to outdoor ambient temperatures.  Examples include installations 
within unheated shelters. 

F. The following are industry abbreviations for plastic materials: 

1. CPVC:  Chlorinated polyvinyl chloride plastic. 
2. PVC:  Polyvinyl chloride plastic. 
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G. The following are industry abbreviations for rubber materials: 

1. EPDM:  Ethylene-propylene-diene terpolymer rubber. 
2. NBR:  Acrylonitrile-butadiene rubber. 

1.4 SUBMITTALS 

A. Product Data:  For the following: 

1. Transition fittings. 
2. Dielectric fittings. 
3. Mechanical sleeve seals. 
4. Escutcheons. 

B. Welding certificates. 

1.5 QUALITY ASSURANCE 

A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural Welding Code-
-Steel." 

B. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and Pressure Vessel Code:  
Section IX, "Welding and Brazing Qualifications." 

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping." 
2. Certify that each welder has passed AWS qualification tests for welding processes involved and that 

certification is current. 

C. Electrical Characteristics for HVAC Equipment:  Equipment of higher electrical characteristics may be 
furnished provided such proposed equipment is approved in writing and connecting electrical services, circuit 
breakers, and conduit sizes are appropriately modified.  If minimum energy ratings or efficiencies are 
specified, equipment shall comply with requirements. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, storage, and 
handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture. 

B. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and bending. 

1.7 COORDINATION 

A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of construction, to 
allow for HVAC installations. 

B. Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete and other 
structural components as they are constructed. 
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C. Coordinate requirements for access panels and doors for HVAC items requiring access that are concealed 
behind finished surfaces.  Access panels and doors are specified in Division 08 Section "Access Doors and 
Frames." 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where subparagraph titles below introduce lists, the following requirements apply for 
product selection: 

1. Manufacturers:  Subject to compliance with requirements, provide products by the manufacturers 
specified. 

2.2 PIPE, TUBE, AND FITTINGS 

A. Refer to individual Division 15 piping Sections for pipe, tube, and fitting materials and joining methods. 

B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings. 

2.3 JOINING MATERIALS 

A. Refer to individual Division 15 piping Sections for special joining materials not listed below. 

B. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system contents. 

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch (3.2-mm) maximum thickness unless 
thickness or specific material is indicated. 

a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges. 
b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges. 

2. AWWA C110, rubber, flat face, 1/8 inch (3.2 mm) thick, unless otherwise indicated; and full-face or 
ring type, unless otherwise indicated. 

C. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated. 

D. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813. 

E. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty brazing, unless 
otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping, unless otherwise indicated. 

F. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall thickness and 
chemical analysis of steel pipe being welded. 

2.4 TRANSITION FITTINGS 

A. Plastic-to-Metal Transition Fittings:  CPVC and PVC one-piece fitting with manufacturer's Schedule 80 
equivalent dimensions; one end with threaded brass insert, and one solvent-cement-joint end. 
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1. Manufacturers: 

a. Eslon Thermoplastics. 

B. Plastic-to-Metal Transition Adaptors:  One-piece fitting with manufacturer's SDR 11 equivalent dimensions; 
one end with threaded brass insert, and one solvent-cement-joint end. 

1. Manufacturers: 

a. Thompson Plastics, Inc. 

2.5 DIELECTRIC FITTINGS 

A. Description:  Combination fitting of copper alloy and ferrous materials with threaded, solder-joint, plain, or 
weld-neck end connections that match piping system materials. 

B. Insulating Material:  Suitable for system fluid, pressure, and temperature. 

C. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 150- or 300-psig (1035- or 2070-
kPa) minimum working pressure as required to suit system pressures. 

1. Manufacturers: 

a. Capitol Manufacturing Co. 
b. Central Plastics Company. 
c. Watts Industries, Inc.; Water Products Div. 

2.6 MECHANICAL SLEEVE SEALS 

A. Description:  Modular sealing element unit, designed for field assembly, to fill annular space between pipe 
and sleeve. 

1. Manufacturers: 

a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Metraflex Co. 
d. Pipeline Seal and Insulator, Inc. 

2. Sealing Elements:  EPDM interlocking links shaped to fit surface of pipe.  Include type and number 
required for pipe material and size of pipe. 

3. Pressure Plates:  Stainless steel.  Include two for each sealing element. 
4. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to sealing 

elements.  Include one for each sealing element. 

2.7 SLEEVES 

A. Galvanized-Steel Sheet:  0.0239-inch (0.6-mm) minimum thickness; round tube closed with welded 
longitudinal joint. 

B. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends. 
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C. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain ends and integral 
waterstop, unless otherwise indicated. 

D. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  Include clamping ring 
and bolts and nuts for membrane flashing. 

1. Underdeck Clamp:  Clamping ring with set screws. 

E. Molded PVC:  Permanent, with nailing flange for attaching to wooden forms. 

F. PVC Pipe:  ASTM D 1785, Schedule 40. 

2.8 ESCUTCHEONS 

A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely fit around 
pipe, tube, and insulation of insulated piping and an OD that completely covers opening. 

B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with polished chrome-plated finish. 

C. One-Piece, Cast-Brass Type:  With set screw. 

1. Finish:  Polished chrome-plated and rough brass. 

D. One-Piece, Stamped-Steel Type:  With set screw or spring clips and chrome-plated finish. 

E. Split-Plate, Stamped-Steel Type:  With concealed hinge, set screw or spring clips, and chrome-plated finish. 

2.9 GROUT 

A. Description:  ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout. 

1. Characteristics:  Post-hardening, volume-adjusting, nonstaining, noncorrosive, nongaseous, and 
recommended for interior and exterior applications. 

2. Design Mix:  5000-psi, 28-day compressive strength. 
3. Packaging:  Premixed and factory packaged. 

PART 3 - EXECUTION 

3.1 PIPING SYSTEMS - COMMON REQUIREMENTS 

A. Install piping according to the following requirements and Division 15 Sections specifying piping systems. 

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  
Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump 
sizing, and other design considerations.  Install piping as indicated unless deviations to layout are approved 
on Coordination Drawings. 

C. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms and service 
areas. 
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D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or 
parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

F. Install piping to permit valve servicing. 

G. Install piping at indicated slopes. 

H. Install piping free of sags and bends. 

I. Install fittings for changes in direction and branch connections. 

J. Install piping to allow application of insulation. 

K. Select system components with pressure rating equal to or greater than system operating pressure. 

L. Install escutcheons for penetrations of walls, ceilings, and floors according to the following: 

1. New Piping: 

a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-pattern type. 
b. Chrome-Plated Piping:  One-piece, cast-brass type with polished chrome-plated finish. 
c. Insulated Piping:  One-piece, stamped-steel type with spring clips. 
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, cast-brass type with 

polished chrome-plated finish. 
e. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, stamped-steel type. 
f. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece or split-casting, cast-brass 

type with polished chrome-plated finish. 
g. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, stamped-steel type or split-

plate, stamped-steel type with concealed hinge and set screw. 

M. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and roof slabs. 

N. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, and concrete 
floor and roof slabs. 

1. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception:  Extend sleeves installed in floors of mechanical equipment areas or other wet areas 
2 inches above finished floor level.  Extend cast-iron sleeve fittings below floor slab as required 
to secure clamping ring if ring is specified. 

2. Install sleeves in new walls and slabs as new walls and slabs are constructed. 
3. Install sleeves that are large enough to provide 1/4-inch annular clear space between sleeve and pipe 

or pipe insulation.  Use the following sleeve materials:  

a. PVC Steel Pipe Sleeves:  For pipes smaller than NPS 6. 
b. Steel Sheet Sleeves:  For pipes NPS 6 and larger, penetrating gypsum-board partitions. 
c. Stack Sleeve Fittings:  For pipes penetrating floors with membrane waterproofing.  Secure 

flashing between clamping flanges.  Install section of cast-iron soil pipe to extend sleeve to 2 
inches above finished floor level.  Refer to Division 07 Section "Sheet Metal Flashing and Trim" 
for flashing. 
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1) Seal space outside of sleeve fittings with grout. 

4. Except for underground wall penetrations, seal annular space between sleeve and pipe or pipe 
insulation, using joint sealants appropriate for size, depth, and location of joint.  Refer to Division 07 
Section "Joint Sealants" for materials and installation. 

O. Aboveground, Exterior-Wall Pipe Penetrations:  Seal penetrations using sleeves and mechanical sleeve 
seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve for installing 
mechanical sleeve seals. 

1. Install steel pipe for sleeves smaller than 6 inches in diameter. 
2. Install cast-iron "wall pipes" for sleeves 6 inches and larger in diameter. 
3. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements required for pipe 

material and size.  Position pipe in center of sleeve.  Assemble mechanical sleeve seals and install in 
annular space between pipe and sleeve.  Tighten bolts against pressure plates that cause sealing 
elements to expand and make watertight seal. 

P. Underground, Exterior-Wall Pipe Penetrations:  Install cast-iron "wall pipes" for sleeves.  Seal pipe 
penetrations using mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space 
between pipe and sleeve for installing mechanical sleeve seals. 

1. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements required for pipe 
material and size.  Position pipe in center of sleeve.  Assemble mechanical sleeve seals and install in 
annular space between pipe and sleeve.  Tighten bolts against pressure plates that cause sealing 
elements to expand and make watertight seal. 

Q. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe 
penetrations.  Seal pipe penetrations with firestop materials.  Refer to Division 07 Section "Penetration 
Firestopping" for materials. 

R. Verify final equipment locations for roughing-in. 

S. Refer to equipment specifications in other Sections of these Specifications for roughing-in requirements. 

3.2 PIPING JOINT CONSTRUCTION 

A. Join pipe and fittings according to the following requirements and Division 15 Sections specifying piping 
systems. 

B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly. 

D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube end.  
Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder alloy 
complying with ASTM B 32. 

E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter, using 
copper-phosphorus brazing filler metal complying with AWS A5.8. 

F. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and 
clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and 
valves as follows: 
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1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is 
specified. 

2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do 
not use pipe sections that have cracked or open welds. 

G. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes and welding operators 
according to Part 1 "Quality Assurance" Article. 

H. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service application.  Install 
gasket concentrically positioned.  Use suitable lubricants on bolt threads. 

3.3 PIPING CONNECTIONS 

A. Make connections according to the following, unless otherwise indicated: 

1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection to each 
piece of equipment. 

2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final connection to 
each piece of equipment. 

3. Dry Piping Systems:  Install dielectric unions and flanges to connect piping materials of dissimilar 
metals. 

4. Wet Piping Systems:  Install dielectric coupling and nipple fittings to connect piping materials of 
dissimilar metals. 

3.4 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 

A. Install equipment to allow maximum possible headroom unless specific mounting heights are not indicated. 

B. Install equipment level and plumb, parallel and perpendicular to other building systems and components in 
exposed interior spaces, unless otherwise indicated. 

C. Install HVAC equipment to facilitate service, maintenance, and repair or replacement of components.  
Connect equipment for ease of disconnecting, with minimum interference to other installations.  Extend 
grease fittings to accessible locations. 

D. Install equipment to allow right of way for piping installed at required slope. 

3.5 PAINTING 

A. Painting of HVAC systems, equipment, and components is specified in Division 09 Sections "Interior 
Painting" and "Exterior Painting." 

B. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials and procedures 
to match original factory finish. 

3.6 CONCRETE BASES 

A. Concrete Bases:  Anchor equipment to concrete base according to equipment manufacturer's written 
instructions and according to seismic codes at Project. 
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1. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in both directions 
than supported unit. 

2. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel 
rods on 18-inch centers around the full perimeter of the base. 

3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete base, and 
anchor into structural concrete floor. 

4. Place and secure anchorage devices.  Use supported equipment manufacturer's setting drawings, 
templates, diagrams, instructions, and directions furnished with items to be embedded. 

5. Install anchor bolts to elevations required for proper attachment to supported equipment. 
6. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 
7. Use 3000-psi, 28-day compressive-strength concrete and reinforcement as specified in Division 03 

Section " Miscellaneous Cast-in-Place Concrete." 

3.7 ERECTION OF METAL SUPPORTS AND ANCHORAGES 

A. Refer to Division 5 Section "Metal Fabrications" for structural steel. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support 
and anchor HVAC materials and equipment. 

C. Field Welding:  Comply with AWS D1.1. 

3.8 GROUTING 

A. Mix and install grout for HVAC equipment base bearing surfaces, pump and other equipment base plates, 
and anchors. 

B. Clean surfaces that will come into contact with grout. 

C. Provide forms as required for placement of grout. 

D. Avoid air entrapment during placement of grout. 

E. Place grout, completely filling equipment bases. 

F. Place grout on concrete bases and provide smooth bearing surface for equipment. 

G. Place grout around anchors. 

H. Cure placed grout. 

END OF SECTION 15050 

N:\08\08100\08166 Mountainlands ATC\03_Specifications\100%\Div 15\15050 Common Work Result for HVAC.doc 
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SECTION 15051 
 

COMMON WORK RESULTS FOR PLUMBING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Piping materials and installation instructions common to most piping systems. 
2. Transition fittings. 
3. Dielectric fittings. 
4. Mechanical sleeve seals. 
5. Sleeves. 
6. Escutcheons. 
7. Grout. 
8. Equipment installation requirements common to equipment sections. 
9. Painting and finishing. 
10. Concrete bases. 
11. Supports and anchorages. 

1.3 DEFINITIONS 

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe 
chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, crawlspaces, 
and tunnels. 

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied spaces and 
mechanical equipment rooms. 

C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient temperatures and 
weather conditions.  Examples include rooftop locations. 

D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by building 
occupants.  Examples include above ceilings and in chases. 

E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions and physical 
contact by building occupants but subject to outdoor ambient temperatures.  Examples include installations 
within unheated shelters. 

F. The following are industry abbreviations for plastic materials: 
1. CPVC:  Chlorinated polyvinyl chloride plastic. 
2. PE:  Polyethylene plastic. 
3. PVC:  Polyvinyl chloride plastic. 
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G. The following are industry abbreviations for rubber materials: 

1. EPDM:  Ethylene-propylene-diene terpolymer rubber. 
2. NBR:  Acrylonitrile-butadiene rubber. 

1.4 SUBMITTALS 

A. Product Data:  For the following: 

1. Transition fittings. 
2. Dielectric fittings. 
3. Mechanical sleeve seals. 
4. Escutcheons. 

B. Welding certificates. 

1.5 QUALITY ASSURANCE 

A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural Welding Code-
-Steel." 

B. Electrical Characteristics for Plumbing Equipment:  Equipment of higher electrical characteristics may be 
furnished provided such proposed equipment is approved in writing and connecting electrical services, circuit 
breakers, and conduit sizes are appropriately modified.  If minimum energy ratings or efficiencies are 
specified, equipment shall comply with requirements. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, storage, and 
handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture. 

B. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and bending. 

1.7 COORDINATION 

A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of construction, to 
allow for plumbing installations. 

B. Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete and other 
structural components as they are constructed. 

C. Coordinate requirements for access panels and doors for plumbing items requiring access that are 
concealed behind finished surfaces.  Access panels and doors are specified in Division 08 Section "Access 
Doors and Frames." 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where subparagraph titles below introduce lists, the following requirements apply for 
product selection: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by the manufacturers 

specified. 

2.2 PIPE, TUBE, AND FITTINGS 

A. Refer to individual Division 15 piping Sections for pipe, tube, and fitting materials and joining methods. 

B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings. 

2.3 JOINING MATERIALS 

A. Refer to individual Division 15 piping Sections for special joining materials not listed below. 

B. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system contents. 

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness unless thickness or 
specific material is indicated. 

a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges. 
b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges. 

2. AWWA C110, rubber, flat face, 1/8 inch thick, unless otherwise indicated; and full-face or ring type, 
unless otherwise indicated. 

C. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated. 

D. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping system 
manufacturer, unless otherwise indicated. 

E. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813. 

F. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty brazing, unless 
otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping, unless otherwise indicated. 

G. Solvent Cements for Joining Plastic Piping: 
 
1. PVC Piping:  ASTM D 2564.  Include primer according to ASTM F 656. 

2.4 TRANSITION FITTINGS 

A. Flexible Transition Couplings for Underground Nonpressure Drainage Piping:  ASTM C 1173 with 
elastomeric sleeve, ends same size as piping to be joined, and corrosion-resistant metal band on each end. 
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1. Manufacturers: 

a. Cascade Waterworks Mfg. Co. 
b. Fernco, Inc. 
c. Mission Rubber Company. 
d. Plastic Oddities, Inc. 

2.5 DIELECTRIC FITTINGS 

A. Description:  Combination fitting of copper alloy and ferrous materials with threaded, solder-joint, plain, or 
weld-neck end connections that match piping system materials. 

B. Insulating Material:  Suitable for system fluid, pressure, and temperature. 

C. Dielectric Unions:  Factory-fabricated, union assembly, for 250-psig minimum working pressure at 180 deg F. 

1. Manufacturers: 

a. Capitol Manufacturing Co. 
b. Central Plastics Company. 
c. Eclipse, Inc. 
d. Epco Sales, Inc. 
e. Hart Industries, International, Inc. 
f. Watts Industries, Inc.; Water Products Div. 
g. Zurn Industries, Inc.; Wilkins Div. 

D. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 150- or 300-psig minimum working 
pressure as required to suit system pressures. 

1. Manufacturers: 

a. Capitol Manufacturing Co. 
b. Central Plastics Company. 
c. Epco Sales, Inc. 
d. Watts Industries, Inc.; Water Products Div. 

E. Dielectric-Flange Kits:  Companion-flange assembly for field assembly.  Include flanges, full-face- or ring-
type neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic washers, and steel 
backing washers. 

1. Manufacturers: 

a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Central Plastics Company. 
d. Pipeline Seal and Insulator, Inc. 

2. Separate companion flanges and steel bolts and nuts shall have 150- or 300-psig minimum working 
pressure where required to suit system pressures. 

F. Dielectric Couplings:  Galvanized-steel coupling with inert and noncorrosive, thermoplastic lining; threaded 
ends; and 300-psig minimum working pressure at 225 deg F. 
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1. Manufacturers: 

a. Calpico, Inc. 
b. Lochinvar Corp. 

G. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; plain, 
threaded, or grooved ends; and 300-psig minimum working pressure at 225 deg F. 

1. Manufacturers: 

a. Perfection Corp. 
b. Precision Plumbing Products, Inc. 
c. Sioux Chief Manufacturing Co., Inc. 
d. Victaulic Co. of America. 

2.6 MECHANICAL SLEEVE SEALS 

A. Description:  Modular sealing element unit, designed for field assembly, to fill annular space between pipe 
and sleeve. 

1. Manufacturers: 

a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Metraflex Co. 
d. Pipeline Seal and Insulator, Inc. 

2. Sealing Elements:  EPDM interlocking links shaped to fit surface of pipe.  Include type and number 
required for pipe material and size of pipe. 

3. Pressure Plates:  Stainless steel.  Include two for each sealing element. 
4. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to sealing 

elements.  Include one for each sealing element. 

2.7 SLEEVES 

A. Galvanized-Steel Sheet:  0.0239-inch minimum thickness; round tube closed with welded longitudinal joint. 

B. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends. 

C. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain ends and integral 
waterstop, unless otherwise indicated. 

D. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  Include clamping ring 
and bolts and nuts for membrane flashing. 

1. Underdeck Clamp:  Clamping ring with set screws. 

E. Molded PVC:  Permanent, with nailing flange for attaching to wooden forms. 

F. PVC Pipe:  ASTM D 1785, Schedule 40. 
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G. Molded PE:  Reusable, PE, tapered-cup shaped, and smooth-outer surface with nailing flange for attaching 
to wooden forms. 

2.8 ESCUTCHEONS 

A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely fit around 
pipe, tube, and insulation of insulated piping and an OD that completely covers opening. 

B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with polished chrome-plated finish. 

C. One-Piece, Cast-Brass Type:  With set screw. 

1. Finish:  Polished chrome-plated and rough brass. 

D. Split-Casting, Cast-Brass Type:  With concealed hinge and set screw. 

1. Finish:  Polished chrome-plated and rough brass. 

E. One-Piece, Stamped-Steel Type:  With set screw or spring clips and chrome-plated finish. 

F. Split-Plate, Stamped-Steel Type:  With concealed hinge, set screw or spring clips, and chrome-plated finish. 

G. One-Piece, Floor-Plate Type:  Cast-iron floor plate. 

H. Split-Casting, Floor-Plate Type:  Cast brass with concealed hinge and set screw. 

2.9 GROUT 

A. Description:  ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout. 

1. Characteristics:  Post-hardening, volume-adjusting, nonstaining, noncorrosive, nongaseous, and 
recommended for interior and exterior applications. 

2. Design Mix:  5000-psi, 28-day compressive strength. 
3. Packaging:  Premixed and factory packaged. 

PART 3 - EXECUTION 

3.1 PIPING SYSTEMS - COMMON REQUIREMENTS 

A. Install piping according to the following requirements and Division 15 Sections specifying piping systems. 

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  
Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump 
sizing, and other design considerations.  Install piping as indicated unless deviations to layout are approved 
on Coordination Drawings. 

C. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms and service 
areas. 
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D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or 
parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

F. Install piping to permit valve servicing. 

G. Install piping at indicated slopes. 

H. Install piping free of sags and bends. 

I. Install fittings for changes in direction and branch connections. 

J. Install piping to allow application of insulation. 

K. Select system components with pressure rating equal to or greater than system operating pressure. 

L. Install escutcheons for penetrations of walls, ceilings, and floors according to the following: 

1. New Piping: 

a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-pattern type. 
b. Chrome-Plated Piping:  One-piece, cast-brass type with polished chrome-plated finish. 
c. Insulated Piping:  One-piece, stamped-steel type with spring clips. 
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, cast-brass type with 

polished chrome-plated finish. 
e. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, stamped-steel type. 
f. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece or split-casting, cast-brass 

type with polished chrome-plated finish. 
g. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, stamped-steel type or split-

plate, stamped-steel type with concealed hinge and set screw. 
h. Bare Piping in Unfinished Service Spaces:  One-piece, cast-brass type with rough-brass finish. 
i. Bare Piping in Unfinished Service Spaces:  One-piece, stamped-steel type with concealed or 

exposed-rivet hinge and set screw or spring clips. 
j. Bare Piping in Equipment Rooms:  One-piece, cast-brass type. 
k. Bare Piping in Equipment Rooms:  One-piece, stamped-steel type with set screw or spring clips. 
l. Bare Piping at Floor Penetrations in Equipment Rooms:  One-piece, floor-plate type. 

M. Sleeves are not required for core-drilled holes. 

N. Permanent sleeves are not required for holes formed by removable PE sleeves. 

O. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and roof slabs. 

P. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, and concrete 
floor and roof slabs. 

1. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception:  Extend sleeves installed in floors of mechanical equipment areas or other wet areas 
2 inches above finished floor level.  Extend cast-iron sleeve fittings below floor slab as required 
to secure clamping ring if ring is specified. 

2. Install sleeves in new walls and slabs as new walls and slabs are constructed. 



HFS Architects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
COMMON WORK RESULTS FOR PLUMBING 15051 - 8 

3. Install sleeves that are large enough to provide 1/4-inch annular clear space between sleeve and pipe 
or pipe insulation.  Use the following sleeve materials: 

a. Steel Pipe Sleeves:  For pipes smaller than NPS 6. 
b. Steel Sheet Sleeves:  For pipes NPS 6 and larger, penetrating gypsum-board partitions. 
c. Stack Sleeve Fittings:  For pipes penetrating floors with membrane waterproofing.  Secure 

flashing between clamping flanges.  Install section of cast-iron soil pipe to extend sleeve to 2 
inches above finished floor level.  Refer to Division 07 Section "Sheet Metal Flashing and Trim" 
for flashing. 

1) Seal space outside of sleeve fittings with grout. 

4. Except for underground wall penetrations, seal annular space between sleeve and pipe or pipe 
insulation, using joint sealants appropriate for size, depth, and location of joint.  Refer to Division 07 
Section "Joint Sealants" for materials and installation. 

Q. Aboveground, Exterior-Wall Pipe Penetrations:  Seal penetrations using sleeves and mechanical sleeve 
seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve for installing 
mechanical sleeve seals. 

1. Install steel pipe for sleeves smaller than 6 inches in diameter. 
2. Install cast-iron "wall pipes" for sleeves 6 inches and larger in diameter. 
3. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements required for pipe 

material and size.  Position pipe in center of sleeve.  Assemble mechanical sleeve seals and install in 
annular space between pipe and sleeve.  Tighten bolts against pressure plates that cause sealing 
elements to expand and make watertight seal. 

R. Underground, Exterior-Wall Pipe Penetrations:  Install cast-iron "wall pipes" for sleeves.  Seal pipe 
penetrations using mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space 
between pipe and sleeve for installing mechanical sleeve seals. 

1. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements required for pipe 
material and size.  Position pipe in center of sleeve.  Assemble mechanical sleeve seals and install in 
annular space between pipe and sleeve.  Tighten bolts against pressure plates that cause sealing 
elements to expand and make watertight seal. 

S. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe 
penetrations.  Seal pipe penetrations with firestop materials.  Refer to Division 07 Section "Penetration 
Firestopping" for materials. 

T. Verify final equipment locations for roughing-in. 

U. Refer to equipment specifications in other Sections of these Specifications for roughing-in requirements. 

3.2 PIPING JOINT CONSTRUCTION 

A. Join pipe and fittings according to the following requirements and Division 15 Sections specifying piping 
systems. 

B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly. 
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D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube end.  
Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder alloy 
complying with ASTM B 32. 

E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter, using 
copper-phosphorus brazing filler metal complying with AWS A5.8. 

F. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and 
clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and 
valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is 
specified. 

2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do 
not use pipe sections that have cracked or open welds. 

G. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes and welding operators 
according to Part 1 "Quality Assurance" Article. 

H. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service application.  Install 
gasket concentrically positioned.  Use suitable lubricants on bolt threads. 

I. Plastic Piping Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and fittings according to the 
following: 

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements. 
2. PVC Pressure Piping:  Join schedule number ASTM D 1785, PVC pipe and PVC socket fittings 

according to ASTM D 2672.  Join other-than-schedule-number PVC pipe and socket fittings according 
to ASTM D 2855. 

3. PVC Nonpressure Piping:  Join according to ASTM D 2855. 

J. Plastic Nonpressure Piping Gasketed Joints:  Join according to ASTM D 3212. 

3.3 PIPING CONNECTIONS 

A. Make connections according to the following, unless otherwise indicated: 

1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection to each 
piece of equipment. 

2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final connection to 
each piece of equipment. 

3. Dry Piping Systems:  Install dielectric unions and flanges to connect piping materials of dissimilar 
metals. 

4. Wet Piping Systems:  Install dielectric coupling and nipple fittings to connect piping materials of 
dissimilar metals. 

3.4 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 

A. Install equipment to allow maximum possible headroom unless specific mounting heights are not indicated. 

B. Install equipment level and plumb, parallel and perpendicular to other building systems and components in 
exposed interior spaces, unless otherwise indicated. 
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C. Install plumbing equipment to facilitate service, maintenance, and repair or replacement of components.  
Connect equipment for ease of disconnecting, with minimum interference to other installations.  Extend 
grease fittings to accessible locations. 

D. Install equipment to allow right of way for piping installed at required slope. 

3.5 PAINTING 

A. Painting of plumbing systems, equipment, and components is specified in Division 09 Sections "Interior 
Painting" and "Exterior Painting." 

B. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials and procedures 
to match original factory finish. 

3.6 CONCRETE BASES 

A. Concrete Bases:  Anchor equipment to concrete base according to equipment manufacturer's written 
instructions and according to seismic codes at Project. 

1. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in both directions 
than supported unit. 

2. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel 
rods on 18-inch centers around the full perimeter of the base. 

3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete base, and 
anchor into structural concrete floor. 

4. Place and secure anchorage devices.  Use supported equipment manufacturer's setting drawings, 
templates, diagrams, instructions, and directions furnished with items to be embedded. 

5. Install anchor bolts to elevations required for proper attachment to supported equipment. 
6. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 
7. Use 3000-psi, 28-day compressive-strength concrete and reinforcement as specified in Division 03 

Section "Miscellaneous Cast-in-Place Concrete." 

3.7 ERECTION OF METAL SUPPORTS AND ANCHORAGES 

A. Refer to Division 05 Section "Metal Fabrications" for structural steel. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support 
and anchor plumbing materials and equipment. 

C. Field Welding:  Comply with AWS D1.1. 

3.8 ERECTION OF WOOD SUPPORTS AND ANCHORAGES 

A. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and anchor plumbing 
materials and equipment. 

B. Select fastener sizes that will not penetrate members if opposite side will be exposed to view or will receive 
finish materials.  Tighten connections between members.  Install fasteners without splitting wood members. 

C. Attach to substrates as required to support applied loads. 
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3.9 GROUTING 

A. Mix and install grout for plumbing equipment base bearing surfaces, pump and other equipment base plates, 
and anchors. 

B. Clean surfaces that will come into contact with grout. 

C. Provide forms as required for placement of grout. 

D. Avoid air entrapment during placement of grout. 

E. Place grout, completely filling equipment bases. 

F. Place grout on concrete bases and provide smooth bearing surface for equipment. 

G. Place grout around anchors. 

H. Cure placed grout. 

END OF SECTION 15051 
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SECTION 15055 
 

OPERATIONS & MAINTENANCE MANUALS 
 
 
PART 1- GENERAL15 
 
1.1  RELATED DOCUMENTS 
 

A. All pertinent sections of Division 15 Mechanical General Requirements, are part of the work of this 
Section.  Division 1 is part of this and all other sections of these specifications. 

 
1.  Testing and Balancing is specified in Division 15. 
2.  Training and Instructions to Owner’s Representative is specified in division 15.  

 
 
1.2   SCOPE OF WORK 
 

A. Submission of Operating and Maintenance Manuals complete with Balancing reports.  (Coordinate with 
Division 1). 

 
B. Coordination of work required for system commissioning.  

 
 
1.3   SUBMITTALS 
 

A. Submit product data in accordance with Division 1 and Section 150100.  Submit the following: 
 

B. Sample of O and M manual outline. 
 
 
PART 2 - PRODUCTS  

 
 
2.1   O & M MANUALS   
 

A. The operating and maintenance manuals shall be as follows: 
 

1.  Binders shall be red buckram with easy-view metal for size 8-1/2 x 11-inch sheets, with capacity 
expandable from 2 inches to 3-1/2 inches as required for the project.  Construction shall be rivet-
through with library corners.  No. 12 backbone and lining shall be the same material as the cover.  The 
front cover and backbone shall be foil-stamped in white as follows:  (coordinate with Section 1730) 

 
OPERATING AND MAINTENANCE  

MANUAL 
FOR THE  

 
(INSERT PROJECT NAME) 

 
2009 

 
VOLUME No. ( ) 

 
 

VAN BOERUM & FRANK ASSOCIATES, INC. 
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MECHANICAL ENGINEER 
 

(INSERT ARCHITECT) 
 

  Binders shall be a manufactured by Hiller Bookbinding.   
 

 
PART 3- EXECUTION  
 
 
3.1   OPERATING AND MAINTENANCE MANUALS: 

 
A. Work under this section shall be performed in concert with the contractor performing the system testing 

and balancing.  Six (6) copies of the manuals shall be furnished to the Architect for distribution to the 
owner. 

 
B. The "Start-Up and Operation" section is one of the most important in the manual.  Information in this 

section shall be complete and accurately written and shall be verified with the actual equipment on the job, 
such as switches, starters, relays, automatic controls, etc.  A step-by-step start-up procedure shall be 
described. 

 
C. The manuals shall include water-balancing reports, system commissioning procedures, start-up tests and 

reports, equipment and system performance test reports, warranties, and certificates of training given to 
the owner’s representatives. 

 
D. An index sheet typed on AICO Gold-Line indexes shall be provided in the front of the binder.  The manual 

shall be include the following: 
 
   SYSTEM DESCRIPTIONS 
 
   START-UP PROCEDURE AND OPERATION OF SYSTEM  
 
   MAINTENANCE AND LUBRICATION TABLE 

 
   OPERATION AND MAINTENANCE BULLETINS 
 

AUTOMATIC TEMPERATURE CONTROL DESCRIPTION OF OPERATION, INTERLOCK AND  
CONTROL DIAGRAMS, AND CONTROL PANELS. 

 
   AIR AND WATER SYSTEM BALANCING REPORTS 
 
   EQUIPMENT WARRANTIES AND TRAINING CERTIFICATES 
 
   SYSTEM COMMISSIONING REPORTS 
 
   EQUIPMENT START-UP CERTIFICATES 
 
 

END OF SECTION 15055 
 
N:\08\08100\08166 Mountainlands ATC\03_Specifications\100%\Div 15\15055 Operations and Maintenance Manuals.doc 
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SECTION 15061 
 

HANGERS AND SUPPORTS FOR HVAC PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following hangers and supports for HVAC system piping and equipment: 

1. Steel pipe hangers and supports. 
2. Trapeze pipe hangers. 
3. Metal framing systems. 

B. Related Sections include the following: 

1. Division 05 Section "Metal Fabrications" for structural-steel shapes and plates for trapeze hangers for 
pipe and equipment supports. 

2. Division 13 Section "Water-Based Fire-Suppression Systems" for pipe hangers for fire-protection 
piping. 

3. Division 15 Section " Vibration and Seismic Controls for HVAC Piping and Equipment" for vibration 
isolation devices. 

4. Division 15 Section(s) "Metal Ducts" for duct hangers and supports. 

1.3 DEFINITIONS 

A. MSS:  Manufacturers Standardization Society for The Valve and Fittings Industry Inc. 

B. Terminology:  As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers and Supports." 

1.4 PERFORMANCE REQUIREMENTS 

A. Design supports for multiple pipes, including pipe stands, capable of supporting combined weight of 
supported systems, system contents, and test water. 

B. Design equipment supports capable of supporting combined operating weight of supported equipment and 
connected systems and components. 

C. Design seismic-restraint hangers and supports for piping and equipment and obtain approval from authorities 
having jurisdiction. 
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1.5 SUBMITTALS 

A. Product Data:  For the following: 

1. Steel pipe hangers and supports. 

B. Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and installation 
details and include calculations for the following: 

1. Trapeze pipe hangers.  Include Product Data for components. 
2. Metal framing systems.  Include Product Data for components. 

C. Welding certificates. 

1.6 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to AWS D1.4, "Structural Welding Code--Reinforcing 
Steel." ASME Boiler and Pressure Vessel Code:  Section IX. 

B. Welding:  Qualify procedures and personnel according to the following: 

1. AWS D1.1, "Structural Welding Code--Steel." 
2. AWS D1.2, "Structural Welding Code--Aluminum." 
3. AWS D1.3, "Structural Welding Code--Sheet Steel." 
4. AWS D1.4, "Structural Welding Code--Reinforcing Steel." 
5. ASME Boiler and Pressure Vessel Code:  Section IX. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product 
selection: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified. 

2.2 STEEL PIPE HANGERS AND SUPPORTS 

A. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.  Refer to Part 3 "Hanger and 
Support Applications" Article for where to use specific hanger and support types. 

B. Manufacturers: 

1. AAA Technology & Specialties Co., Inc. 
2. Bergen-Power Pipe Supports. 
3. B-Line Systems, Inc.; a division of Cooper Industries. 
4. Carpenter & Paterson, Inc. 
5. Empire Industries, Inc. 
6. ERICO/Michigan Hanger Co. 
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7. Globe Pipe Hanger Products, Inc. 
8. Grinnell Corp. 
9. GS Metals Corp. 
10. National Pipe Hanger Corporation. 
11. PHD Manufacturing, Inc. 
12. PHS Industries, Inc. 
13. Piping Technology & Products, Inc. 
14. Tolco Inc. 

C. Galvanized, Metallic Coatings:  Pregalvanized or hot dipped. 

D. Nonmetallic Coatings:  Plastic coating, jacket, or liner. 

E. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion for support of bearing 
surface of piping. 

2.3 TRAPEZE PIPE HANGERS 

A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from structural-
steel shapes with MSS SP-58 hanger rods, nuts, saddles, and U-bolts. 

2.4 METAL FRAMING SYSTEMS 

A. Description:  MFMA-3, shop- or field-fabricated pipe-support assembly made of steel channels and other 
components. 

B. Manufacturers: 

1. B-Line Systems, Inc.; a division of Cooper Industries. 
2. ERICO/Michigan Hanger Co.; ERISTRUT Div. 
3. GS Metals Corp. 
4. Power-Strut Div.; Tyco International, Ltd. 
5. Thomas & Betts Corporation. 
6. Tolco Inc. 
7. Unistrut Corp.; Tyco International, Ltd. 

C. Coatings:  Manufacturer's standard finish, unless bare metal surfaces are indicated. 

D. Nonmetallic Coatings:  Plastic coating, jacket, or liner. 

2.5 MISCELLANEOUS MATERIALS 

A. Structural Steel:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized. 

PART 3 - EXECUTION 

3.1 HANGER AND SUPPORT APPLICATIONS 
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A. Specific hanger and support requirements are specified in Sections specifying piping systems and 
equipment. 

B. Comply with MSS SP-69 for pipe hanger selections and applications that are not specified in piping system 
Sections. 

C. Use hangers and supports with galvanized, metallic coatings for piping and equipment that will not have 
field-applied finish. 

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact 
with copper tubing. 

E. Use padded hangers for piping that is subject to scratching. 

F. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of noninsulated or insulated 
stationary pipes, NPS 1/2 to NPS 30. 

2. Yoke-Type Pipe Clamps (MSS Type 2):  For suspension of 120 to 450 deg F pipes, NPS 4 to NPS 16, 
requiring up to 4 inches of insulation. 

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3):  For suspension of pipes, NPS 3/4 to 
NPS 24, requiring clamp flexibility and up to 4 inches of insulation. 

4. Steel Pipe Clamps (MSS Type 4):  For suspension of cold and hot pipes, NPS 1/2 to NPS 24, if little or 
no insulation is required. 

5. Pipe Hangers (MSS Type 5):  For suspension of pipes, NPS 1/2 to NPS 4, to allow off-center closure 
for hanger installation before pipe erection. 

6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6):  For suspension of noninsulated 
stationary pipes, NPS 3/4 to NPS 8. 

7. Adjustable, Steel Band Hangers (MSS Type 7):  For suspension of noninsulated stationary pipes, 
NPS 1/2 to NPS 8. 

8. Adjustable Band Hangers (MSS Type 9):  For suspension of noninsulated stationary pipes, NPS 1/2 to 
NPS 8. 

9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10):  For suspension of noninsulated stationary 
pipes, NPS 1/2 to NPS 2. 

10. Split Pipe-Ring with or without Turnbuckle-Adjustment Hangers (MSS Type 11):  For suspension of 
noninsulated stationary pipes, NPS 3/8 to NPS 8. 

11. Extension Hinged or 2-Bolt Split Pipe Clamps (MSS Type 12):  For suspension of noninsulated 
stationary pipes, NPS 3/8 to NPS 3. 

12. U-Bolts (MSS Type 24):  For support of heavy pipes, NPS 1/2 to NPS 30. 
13. Clips (MSS Type 26):  For support of insulated pipes not subject to expansion or contraction. 
14. Pipe Saddle Supports (MSS Type 36):  For support of pipes, NPS 4 to NPS 36, with steel pipe base 

stanchion support and cast-iron floor flange. 
15. Pipe Stanchion Saddles (MSS Type 37):  For support of pipes, NPS 4 to NPS 36, with steel pipe base 

stanchion support and cast-iron floor flange and with U-bolt to retain pipe. 
16. Adjustable, Pipe Saddle Supports (MSS Type 38):  For stanchion-type support for pipes, NPS 2-1/2 to 

NPS 36, if vertical adjustment is required, with steel pipe base stanchion support and cast-iron floor 
flange. 

17. Single Pipe Rolls (MSS Type 41):  For suspension of pipes, NPS 1 to NPS 30, from 2 rods if 
longitudinal movement caused by expansion and contraction might occur. 

18. Adjustable Roller Hangers (MSS Type 43):  For suspension of pipes, NPS 2-1/2 to NPS 20, from 
single rod if horizontal movement caused by expansion and contraction might occur. 

19. Complete Pipe Rolls (MSS Type 44):  For support of pipes, NPS 2 to NPS 42, if longitudinal 
movement caused by expansion and contraction might occur but vertical adjustment is not necessary. 
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20. Pipe Roll and Plate Units (MSS Type 45):  For support of pipes, NPS 2 to NPS 24, if small horizontal 
movement caused by expansion and contraction might occur and vertical adjustment is not necessary. 

21. Adjustable Pipe Roll and Base Units (MSS Type 46):  For support of pipes, NPS 2 to NPS 30, if 
vertical and lateral adjustment during installation might be required in addition to expansion and 
contraction. 

G. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping system Sections, 
install the following types: 

1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers, NPS 3/4 to NPS 20. 
2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers, NPS 3/4 to NPS 20, if 

longer ends are required for riser clamps. 

H. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system Sections, 
install the following types: 

1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 6 inches for heavy loads. 
2. Steel Clevises (MSS Type 14):  For 120 to 450 deg F piping installations. 
3. Swivel Turnbuckles (MSS Type 15):  For use with MSS Type 11, split pipe rings. 
4. Malleable-Iron Sockets (MSS Type 16):  For attaching hanger rods to various types of building 

attachments. 
5. Steel Weldless Eye Nuts (MSS Type 17):  For 120 to 450 deg F piping installations. 

I. Building Attachments:  Unless otherwise indicated and except as specified in piping system Sections, install 
the following types: 

1. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to suspend pipe hangers 
from concrete ceiling. 

2. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-joist construction to 
attach to top flange of structural shape. 

3. Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange of beams, channels, or 
angles. 

4. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange of beams. 
5. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of beams if loads are 

considerable and rod sizes are large. 
6. C-Clamps (MSS Type 23):  For structural shapes. 
7. Top-Beam Clamps (MSS Type 25):  For top of beams if hanger rod is required tangent to flange edge. 
8. Side-Beam Clamps (MSS Type 27):  For bottom of steel I-beams. 
9. Steel-Beam Clamps with Eye Nuts (MSS Type 28):  For attaching to bottom of steel I-beams for heavy 

loads. 
10. Linked-Steel Clamps with Eye Nuts (MSS Type 29):  For attaching to bottom of steel I-beams for 

heavy loads, with link extensions. 
11. Malleable Beam Clamps with Extension Pieces (MSS Type 30):  For attaching to structural steel. 
12. Welded-Steel Brackets:  For support of pipes from below, or for suspending from above by using clip 

and rod.  Use one of the following for indicated loads: 

a. Light (MSS Type 31):  750 lb. 
b. Medium (MSS Type 32):  1500 lb. 
c. Heavy (MSS Type 33):  3000 lb. 

13. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams. 
14. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is required. 
15. Horizontal Travelers (MSS Type 58):  For supporting piping systems subject to linear horizontal 

movement where headroom is limited. 
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J. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Restraint-Control Devices (MSS Type 47):  Where indicated to control piping movement. 
2. Spring Cushions (MSS Type 48):  For light loads if vertical movement does not exceed 1-1/4 inches. 
3. Spring-Cushion Roll Hangers (MSS Type 49):  For equipping Type 41 roll hanger with springs. 
4. Spring Sway Braces (MSS Type 50):  To retard sway, shock, vibration, or thermal expansion in piping 

systems. 
5. Variable-Spring Hangers (MSS Type 51):  Preset to indicated load and limit variability factor to 25 

percent to absorb expansion and contraction of piping system from hanger. 
6. Variable-Spring Base Supports (MSS Type 52):  Preset to indicated load and limit variability factor to 

25 percent to absorb expansion and contraction of piping system from base support. 
7. Variable-Spring Trapeze Hangers (MSS Type 53):  Preset to indicated load and limit variability factor 

to 25 percent to absorb expansion and contraction of piping system from trapeze support. 
8. Constant Supports:  For critical piping stress and if necessary to avoid transfer of stress from one 

support to another support, critical terminal, or connected equipment.  Include auxiliary stops for 
erection, hydrostatic test, and load-adjustment capability.  These supports include the following types: 

a. Horizontal (MSS Type 54):  Mounted horizontally. 
b. Vertical (MSS Type 55):  Mounted vertically. 
c. Trapeze (MSS Type 56):  Two vertical-type supports and one trapeze member. 

K. Comply with MSS SP-69 for trapeze pipe hanger selections and applications that are not specified in piping 
system Sections. 

L. Comply with MFMA-102 for metal framing system selections and applications that are not specified in piping 
system Sections. 

M. Use mechanical-expansion anchors instead of building attachments where required in concrete construction. 

3.2 HANGER AND SUPPORT INSTALLATION 

A. Steel Pipe Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, supports, clamps, 
and attachments as required to properly support piping from building structure. 

B. Trapeze Pipe Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange for grouping of 
parallel runs of horizontal piping and support together on field-fabricated trapeze pipe hangers. 

1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe size or install 
intermediate supports for smaller diameter pipes as specified above for individual pipe hangers. 

2. Field fabricate from ASTM A 36/A 36M, steel shapes selected for loads being supported.  Weld steel 
according to AWS D1.1. 

C. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping and support together on 
field-assembled metal framing systems. 

D. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and other 
accessories. 

E. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit 
freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, 
expansion bends, and similar units. 

F. Install lateral bracing with pipe hangers and supports to prevent swaying. 
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G. Install building attachments within concrete slabs or attach to structural steel.  Install additional attachments 
at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger and at changes in 
direction of piping.  Install concrete inserts before concrete is placed; fasten inserts to forms and install 
reinforcing bars through openings at top of inserts. 

H. Load Distribution:  Install hangers and supports so piping live and dead loads and stresses from movement 
will not be transmitted to connected equipment. 

I. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and so maximum pipe deflections 
allowed by ASME B31.1 (for power piping) and ASME B31.9 (for building services piping) are not exceeded. 

J. Insulated Piping:  Comply with the following: 

1. Attach clamps and spacers to piping. 

a. Piping Operating above Ambient Air Temperature:  Clamp may project through insulation. 
b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger shield insert with clamp 

sized to match OD of insert. 
c. Do not exceed pipe stress limits according to ASME B31.1 for power piping and ASME B31.9 

for building services piping. 

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is indicated.  Fill 
interior voids with insulation that matches adjoining insulation. 

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  Shields shall span an 
arc of 180 degrees. 

a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-distribution plate for 
pipe NPS 4 and larger if pipe is installed on rollers. 

4. Shield Dimensions for Pipe:  Not less than the following: 

a. NPS 1/4 to NPS 3-1/2:  12 inches long and 0.048 inch thick. 
b. NPS 4:  12 inches long and 0.06 inch thick. 
c. NPS 5 and NPS 6:  18 inches long and 0.06 inch thick. 
d. NPS 8 to NPS 14:  24 inches long and 0.075 inch thick. 
e. NPS 16 to NPS 24:  24 inches long and 0.105 inch thick. 

5. Pipes NPS 8 and Larger:  Include wood inserts. 
6. Insert Material:  Length at least as long as protective shield. 

3.3 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers. 

B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be shop welded 
because of shipping size limitations. 

C. Field Welding:  Comply with AWS D1.1 procedures for shielded metal arc welding, appearance and quality of 
welds, and methods used in correcting welding work, and with the following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of 
base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
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4. Finish welds at exposed connections so no roughness shows after finishing and contours of welded 
surfaces match adjacent contours. 

3.4 ADJUSTING 

A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve indicated 
slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches. 

3.5 PAINTING 

A. Touch Up:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after 
erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 
requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils. 

B. Touch Up:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop 
paint on miscellaneous metal are specified in Division 09 painting Sections.  

C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair 
paint to comply with ASTM A 780. 

END OF SECTION 15061 

N:\08\08100\08166 Mountainlands ATC\03_Specifications\100%\Div 15\15061 Hangers and Supports.doc 
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SECTION 15062 
 

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following hangers and supports for plumbing system piping and equipment: 

1. Steel pipe hangers and supports. 
2. Trapeze pipe hangers. 
3. Metal framing systems. 
4. Thermal-hanger shield inserts. 
5. Fastener systems. 
6. Pipe stands. 
7. Pipe positioning systems. 
8. Equipment supports. 

B. Related Sections include the following: 

1. Division 05 Section "Metal Fabrications" for structural-steel shapes and plates for trapeze hangers for 
pipe and equipment supports. 

2. Division 15 Section "Water-Based Fire-Suppression Systems" for pipe hangers for fire-suppression 
piping. 

3. Division 15 Section "Expansion Fittings and Loops for Plumbing Piping" for pipe guides and anchors. 
4. Division 15 Section "Vibration and Seismic Controls for Plumbing Piping and Equipment" for vibration 

isolation devices. 

1.3 DEFINITIONS 

A. MSS:  Manufacturers Standardization Society for The Valve and Fittings Industry Inc. 

B. Terminology:  As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers and Supports." 

1.4 PERFORMANCE REQUIREMENTS 

A. Design supports for multiple pipes, including pipe stands, capable of supporting combined weight of 
supported systems, system contents, and test water. 

B. Design equipment supports capable of supporting combined operating weight of supported equipment and 
connected systems and components. 

C. Design seismic-restraint hangers and supports for piping and equipment. 
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1.5 SUBMITTALS 

A. Product Data:  For the following: 

1. Steel pipe hangers and supports. 
2. Thermal-hanger shield inserts. 
3. Powder-actuated fastener systems. 
4. Pipe positioning systems. 

B. Shop Drawings:  Signed and sealed by a qualified professional engineer. Show fabrication and installation 
details and include calculations for the following: 

1. Trapeze pipe hangers.  Include Product Data for components. 
2. Metal framing systems.  Include Product Data for components. 
3. Pipe stands.  Include Product Data for components. 
4. Equipment supports. 

C. Welding certificates. 

1.6 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code--Steel.", 
AWS D1.4, "Structural Welding Code--Reinforcing Steel." and ASME Boiler and Pressure Vessel Code:  
Section IX. 

B. Welding:  Qualify procedures and personnel according to the following: 

1. AWS D1.1, "Structural Welding Code--Steel." 
2. AWS D1.2, "Structural Welding Code--Aluminum." 
3. AWS D1.4, "Structural Welding Code--Reinforcing Steel." 
4. ASME Boiler and Pressure Vessel Code:  Section IX. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product 
selection: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

manufacturers specified. 

2.2 STEEL PIPE HANGERS AND SUPPORTS 

A. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.  Refer to Part 3 "Hanger and 
Support Applications" Article for where to use specific hanger and support types. 

B. Manufacturers: 

1. AAA Technology & Specialties Co., Inc. 
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2. Bergen-Power Pipe Supports. 
3. B-Line Systems, Inc.; a division of Cooper Industries. 
4. Carpenter & Paterson, Inc. 
5. Empire Industries, Inc. 
6. ERICO/Michigan Hanger Co. 
7. Globe Pipe Hanger Products, Inc. 
8. Grinnell Corp. 
9. GS Metals Corp. 
10. National Pipe Hanger Corporation. 
11. PHD Manufacturing, Inc. 
12. PHS Industries, Inc. 
13. Piping Technology & Products, Inc. 
14. Tolco Inc. 

C. Galvanized, Metallic Coatings:  Pregalvanized or hot dipped. 

D. Nonmetallic Coatings:  Plastic coating, jacket, or liner. 

E. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion for support of bearing 
surface of piping. 

2.3 TRAPEZE PIPE HANGERS 

A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from structural-
steel shapes with MSS SP-58 hanger rods, nuts, saddles, and U-bolts. 

2.4 METAL FRAMING SYSTEMS 

A. Description:  MFMA-3, shop- or field-fabricated pipe-support assembly made of steel channels and other 
components. 

B. Manufacturers: 

1. B-Line Systems, Inc.; a division of Cooper Industries. 
2. ERICO/Michigan Hanger Co.; ERISTRUT Div. 
3. GS Metals Corp. 
4. Power-Strut Div.; Tyco International, Ltd. 
5. Thomas & Betts Corporation. 
6. Tolco Inc. 
7. Unistrut Corp.; Tyco International, Ltd. 

C. Coatings:  Manufacturer's standard finish unless bare metal surfaces are indicated. 

D. Nonmetallic Coatings:  Plastic coating, jacket, or liner. 

2.5 THERMAL-HANGER SHIELD INSERTS 

A. Description:  100-psig- minimum, compressive-strength insulation insert encased in sheet metal shield. 

B. Manufacturers: 
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1. Carpenter & Paterson, Inc. 
2. ERICO/Michigan Hanger Co. 
3. PHS Industries, Inc. 
4. Pipe Shields, Inc. 
5. Rilco Manufacturing Company, Inc. 
6. Value Engineered Products, Inc. 

C. Insulation-Insert Material for Cold Piping:  Water-repellent treated, ASTM C 533, Type I calcium silicate with 
vapor barrier. 

D. Insulation-Insert Material for Hot Piping:  Water-repellent treated, ASTM C 533, Type I calcium silicate. 

E. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of pipe. 

F. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe. 

G. Insert Length:  Extend 2 inches beyond sheet metal shield for piping operating below ambient air 
temperature. 

2.6 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete with pull-
out, tension, and shear capacities appropriate for supported loads and building materials where used. 

1. Manufacturers: 

a. Hilti, Inc. 
b. ITW Ramset/Red Head. 
c. Masterset Fastening Systems, Inc. 
d. MKT Fastening, LLC. 
e. Powers Fasteners. 

B. Mechanical-Expansion Anchors:  Insert-wedge-type stainless steel, for use in hardened portland cement 
concrete with pull-out, tension, and shear capacities appropriate for supported loads and building materials 
where used. 

1. Manufacturers: 

a. B-Line Systems, Inc.; a division of Cooper Industries. 
b. Empire Industries, Inc. 
c. Hilti, Inc. 
d. ITW Ramset/Red Head. 
e. MKT Fastening, LLC. 
f. Powers Fasteners. 

2.7 PIPE STAND FABRICATION 

A. Pipe Stands, General:  Shop or field-fabricated assemblies made of manufactured corrosion-resistant 
components to support roof-mounted piping. 

B. Compact Pipe Stand:  One-piece plastic unit with integral-rod-roller, pipe clamps, or V-shaped cradle to 
support pipe, for roof installation without membrane penetration. 
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1. Manufacturers: 

a. ERICO/Michigan Hanger Co. 
b. MIRO Industries. 

C. Low-Type, Single-Pipe Stand:  One-piece stainless-steel base unit with plastic roller, for roof installation 
without membrane penetration. 

1. Manufacturers: 

a. MIRO Industries. 

D. High-Type, Single-Pipe Stand:  Assembly of base, vertical and horizontal members, and pipe support, for 
roof installation without membrane penetration. 

1. Manufacturers: 

a. ERICO/Michigan Hanger Co. 
b. MIRO Industries. 
c. Portable Pipe Hangers. 

2. Base:  Stainless steel. 
3. Vertical Members:  Two or more cadmium-plated-steel or stainless-steel, continuous-thread rods. 
4. Horizontal Member:  Cadmium-plated-steel or stainless-steel rod with plastic or stainless-steel, roller-

type pipe support. 

E. High-Type, Multiple-Pipe Stand:  Assembly of bases, vertical and horizontal members, and pipe supports, for 
roof installation without membrane penetration. 

1. Manufacturers: 

a. Portable Pipe Hangers. 

2. Bases:  One or more plastic. 
3. Vertical Members:  Two or more protective-coated-steel channels. 
4. Horizontal Member:  Protective-coated-steel channel. 
5. Pipe Supports:  Galvanized-steel, clevis-type pipe hangers. 

F. Curb-Mounting-Type Pipe Stands:  Shop- or field-fabricated pipe support made from structural-steel shape, 
continuous-thread rods, and rollers for mounting on permanent stationary roof curb. 

2.8 PIPE POSITIONING SYSTEMS 

A. Description:  IAPMO PS 42, system of metal brackets, clips, and straps for positioning piping in pipe spaces 
for plumbing fixtures for commercial applications. 

B. Manufacturers: 

1. C & S Mfg. Corp. 
2. HOLDRITE Corp.; Hubbard Enterprises. 
3. Samco Stamping, Inc. 
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2.9 EQUIPMENT SUPPORTS 

A. Description:  Welded, shop- or field-fabricated equipment support made from structural-steel shapes. 

2.10 MISCELLANEOUS MATERIALS 

A. Structural Steel:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized. 

B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; 
suitable for interior and exterior applications. 

1. Properties:  Nonstaining, noncorrosive, and nongaseous. 
2. Design Mix:  5000-psi, 28-day compressive strength. 

PART 3 - EXECUTION 

3.1 HANGER AND SUPPORT APPLICATIONS 

A. Specific hanger and support requirements are specified in Sections specifying piping systems and 
equipment. 

B. Comply with MSS SP-69 for pipe hanger selections and applications that are not specified in piping system 
Sections. 

C. Use hangers and supports with galvanized, metallic coatings for piping and equipment that will not have 
field-applied finish. 

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact 
with copper tubing. 

E. Use padded hangers for piping that is subject to scratching. 

F. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of noninsulated or insulated 
stationary pipes, NPS 1/2 to NPS 30. 

2. Yoke-Type Pipe Clamps (MSS Type 2):  For suspension of 120 to 450 deg F pipes, NPS 4 to NPS 16, 
requiring up to 4 inches of insulation. 

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3):  For suspension of pipes, NPS 3/4 to 
NPS 24, requiring clamp flexibility and up to 4 inches of insulation. 

4. Steel Pipe Clamps (MSS Type 4):  For suspension of cold and hot pipes, NPS 1/2 to NPS 24, if little or 
no insulation is required. 

5. Pipe Hangers (MSS Type 5):  For suspension of pipes, NPS 1/2 to NPS 4, to allow off-center closure 
for hanger installation before pipe erection. 

6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6):  For suspension of noninsulated 
stationary pipes, NPS 3/4 to NPS 8. 

7. Adjustable, Steel Band Hangers (MSS Type 7):  For suspension of noninsulated stationary pipes, 
NPS 1/2 to NPS 8. 

8. Adjustable Band Hangers (MSS Type 9):  For suspension of noninsulated stationary pipes, NPS 1/2 to 
NPS 8. 
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9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10):  For suspension of noninsulated stationary 
pipes, NPS 1/2 to NPS 2. 

10. Split Pipe-Ring with or without Turnbuckle-Adjustment Hangers (MSS Type 11):  For suspension of 
noninsulated stationary pipes, NPS 3/8 to NPS 8. 

11. Extension Hinged or 2-Bolt Split Pipe Clamps (MSS Type 12):  For suspension of noninsulated 
stationary pipes, NPS 3/8 to NPS 3. 

12. U-Bolts (MSS Type 24):  For support of heavy pipes, NPS 1/2 to NPS 30. 
13. Clips (MSS Type 26):  For support of insulated pipes not subject to expansion or contraction. 
14. Pipe Saddle Supports (MSS Type 36):  For support of pipes, NPS 4 to NPS 36, with steel pipe base 

stanchion support and cast-iron floor flange. 
15. Pipe Stanchion Saddles (MSS Type 37):  For support of pipes, NPS 4 to NPS 36, with steel pipe base 

stanchion support and cast-iron floor flange and with U-bolt to retain pipe. 
16. Adjustable, Pipe Saddle Supports (MSS Type 38):  For stanchion-type support for pipes, NPS 2-1/2 to 

NPS 36, if vertical adjustment is required, with steel pipe base stanchion support and cast-iron floor 
flange. 

17. Single Pipe Rolls (MSS Type 41):  For suspension of pipes, NPS 1 to NPS 30, from 2 rods if 
longitudinal movement caused by expansion and contraction might occur. 

18. Adjustable Roller Hangers (MSS Type 43):  For suspension of pipes, NPS 2-1/2 to NPS 20, from 
single rod if horizontal movement caused by expansion and contraction might occur. 

19. Complete Pipe Rolls (MSS Type 44):  For support of pipes, NPS 2 to NPS 42, if longitudinal 
movement caused by expansion and contraction might occur but vertical adjustment is not necessary. 

20. Pipe Roll and Plate Units (MSS Type 45):  For support of pipes, NPS 2 to NPS 24, if small horizontal 
movement caused by expansion and contraction might occur and vertical adjustment is not necessary. 

21. Adjustable Pipe Roll and Base Units (MSS Type 46):  For support of pipes, NPS 2 to NPS 30, if 
vertical and lateral adjustment during installation might be required in addition to expansion and 
contraction. 

G. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping system Sections, 
install the following types: 

1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers, NPS 3/4 to NPS 20. 
2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers, NPS 3/4 to NPS 20, if 

longer ends are required for riser clamps. 

H. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping system Sections, 
install the following types: 

1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 6 inches for heavy loads. 
2. Steel Clevises (MSS Type 14):  For 120 to 450 deg F piping installations. 
3. Swivel Turnbuckles (MSS Type 15):  For use with MSS Type 11, split pipe rings. 
4. Malleable-Iron Sockets (MSS Type 16):  For attaching hanger rods to various types of building 

attachments. 
5. Steel Weldless Eye Nuts (MSS Type 17):  For 120 to 450 deg F piping installations. 

I. Building Attachments:  Unless otherwise indicated and except as specified in piping system Sections, install 
the following types: 

1. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to suspend pipe hangers 
from concrete ceiling. 

2. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-joist construction to 
attach to top flange of structural shape. 

3. Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange of beams, channels, or 
angles. 

4. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange of beams. 
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5. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of beams if loads are 
considerable and rod sizes are large. 

6. C-Clamps (MSS Type 23):  For structural shapes. 
7. Top-Beam Clamps (MSS Type 25):  For top of beams if hanger rod is required tangent to flange edge. 
8. Side-Beam Clamps (MSS Type 27):  For bottom of steel I-beams. 
9. Steel-Beam Clamps with Eye Nuts (MSS Type 28):  For attaching to bottom of steel I-beams for heavy 

loads. 
10. Linked-Steel Clamps with Eye Nuts (MSS Type 29):  For attaching to bottom of steel I-beams for 

heavy loads, with link extensions. 
11. Malleable Beam Clamps with Extension Pieces (MSS Type 30):  For attaching to structural steel. 
12. Welded-Steel Brackets:  For support of pipes from below, or for suspending from above by using clip 

and rod.  Use one of the following for indicated loads: 

a. Light (MSS Type 31):  750 lb. 
b. Medium (MSS Type 32):  1500 lb. 
c. Heavy (MSS Type 33):  3000 lb. 

13. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams. 
14. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is required. 
15. Horizontal Travelers (MSS Type 58):  For supporting piping systems subject to linear horizontal 

movement where headroom is limited. 

J. Saddles and Shields:  Unless otherwise indicated and except as specified in piping system Sections, install 
the following types: 

1. Steel Pipe-Covering Protection Saddles (MSS Type 39):  To fill interior voids with insulation that 
matches adjoining insulation. 

2. Protection Shields (MSS Type 40):  Of length recommended in writing by manufacturer to prevent 
crushing insulation. 

3. Thermal-Hanger Shield Inserts:  For supporting insulated pipe. 

K. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Restraint-Control Devices (MSS Type 47):  Where indicated to control piping movement. 
2. Spring Cushions (MSS Type 48):  For light loads if vertical movement does not exceed 1-1/4 inches. 
3. Spring-Cushion Roll Hangers (MSS Type 49):  For equipping Type 41 roll hanger with springs. 
4. Spring Sway Braces (MSS Type 50):  To retard sway, shock, vibration, or thermal expansion in piping 

systems. 
5. Variable-Spring Hangers (MSS Type 51):  Preset to indicated load and limit variability factor to 25 

percent to absorb expansion and contraction of piping system from hanger. 
6. Variable-Spring Base Supports (MSS Type 52):  Preset to indicated load and limit variability factor to 

25 percent to absorb expansion and contraction of piping system from base support. 
7. Variable-Spring Trapeze Hangers (MSS Type 53):  Preset to indicated load and limit variability factor 

to 25 percent to absorb expansion and contraction of piping system from trapeze support. 
8. Constant Supports:  For critical piping stress and if necessary to avoid transfer of stress from one 

support to another support, critical terminal, or connected equipment.  Include auxiliary stops for 
erection, hydrostatic test, and load-adjustment capability.  These supports include the following types: 

a. Horizontal (MSS Type 54):  Mounted horizontally. 
b. Vertical (MSS Type 55):  Mounted vertically. 
c. Trapeze (MSS Type 56):  Two vertical-type supports and one trapeze member. 

L. Comply with MSS SP-69 for trapeze pipe hanger selections and applications that are not specified in piping 
system Sections. 
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M. Comply with MFMA-102 for metal framing system selections and applications that are not specified in piping 
system Sections. 

N. Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments where 
required in concrete construction. 

O. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and waste piping for 
plumbing fixtures. 

3.2 HANGER AND SUPPORT INSTALLATION 

A. Steel Pipe Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, supports, clamps, 
and attachments as required to properly support piping from building structure. 

B. Trapeze Pipe Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange for grouping of 
parallel runs of horizontal piping and support together on field-fabricated trapeze pipe hangers. 

1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe size or install 
intermediate supports for smaller diameter pipes as specified above for individual pipe hangers. 

2. Field fabricate from ASTM A 36/A 36M, steel shapes selected for loads being supported.  Weld steel 
according to AWS D1.1. 

C. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping and support together on 
field-assembled metal framing systems. 

D. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping. 

E. Fastener System Installation: 

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 4 inches 
thick in concrete after concrete is placed and completely cured.  Use operators that are licensed by 
powder-actuated tool manufacturer.  Install fasteners according to powder-actuated tool 
manufacturer's operating manual. 

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely cured.  
Install fasteners according to manufacturer's written instructions. 

F. Pipe Stand Installation: 

1. Pipe Stand Types except Curb-Mounting Type:  Assemble components and mount on smooth roof 
surface.  Do not penetrate roof membrane. 

2. Curb-Mounting-Type Pipe Stands:  Assemble components or fabricate pipe stand and mount on 
permanent, stationary roof curb.  Refer to Division 07 Section "Roof Accessories" for curbs. 

G. Pipe Positioning System Installation:  Install support devices to make rigid supply and waste piping 
connections to each plumbing fixture.  Refer to Division 15 Section "Plumbing Fixtures" for plumbing fixtures. 

H. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers, and other 
accessories. 

I. Equipment Support Installation:  Fabricate from welded-structural-steel shapes. 
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J. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit 
freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, 
expansion bends, and similar units. 

K. Install lateral bracing with pipe hangers and supports to prevent swaying. 

L. Install building attachments within concrete slabs or attach to structural steel.  Install additional attachments 
at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2  and larger and at changes in 
direction of piping.  Install concrete inserts before concrete is placed; fasten inserts to forms and install 
reinforcing bars through openings at top of inserts. 

M. Load Distribution:  Install hangers and supports so piping live and dead loads and stresses from movement 
will not be transmitted to connected equipment. 

N. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and so maximum pipe deflections 
allowed by ASME B31.9 (for building services piping) are not exceeded. 

O. Insulated Piping:  Comply with the following: 

1. Attach clamps and spacers to piping. 

a. Piping Operating above Ambient Air Temperature:  Clamp may project through insulation. 
b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger shield insert with clamp 

sized to match OD of insert. 
c. Do not exceed pipe stress limits according to ASME B31.9 for building services piping. 

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is indicated.  Fill 
interior voids with insulation that matches adjoining insulation. 

a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-distribution plate for 
pipe NPS 4 and larger if pipe is installed on rollers. 

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  Shields shall span an 
arc of 180 degrees. 

a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-distribution plate for 
pipe NPS 4 and larger if pipe is installed on rollers. 

4. Shield Dimensions for Pipe:  Not less than the following: 

a. NPS 1/4 to NPS 3-1/2:  12 inches long and 0.048 inch thick. 
b. NPS 4:  12 inches long and 0.06 inch thick. 
c. NPS 5 and NPS 6:  18 inches long and 0.06 inch thick. 
d. NPS 8 to NPS 14:  24 inches long and 0.075 inch thick. 
e. NPS 16 to NPS 24:  24 inches long and 0.105 inch thick. 

5. Pipes NPS 8 and Larger:  Include wood inserts. 
6. Insert Material:  Length at least as long as protective shield. 
7. Thermal-Hanger Shields:  Install with insulation same thickness as piping insulation. 
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3.3 EQUIPMENT SUPPORTS 

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment 
above floor. 

B. Grouting:  Place grout under supports for equipment and make smooth bearing surface. 

C. Provide lateral bracing, to prevent swaying, for equipment supports. 

3.4 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports. 

B. Fit exposed connections together to form hairline joints.  Field weld connections that cannot be shop welded 
because of shipping size limitations. 

C. Field Welding:  Comply with AWS D1.1 procedures for shielded metal arc welding, appearance and quality of 
welds, and methods used in correcting welding work, and with the following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of 
base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Finish welds at exposed connections so no roughness shows after finishing and contours of welded 

surfaces match adjacent contours. 

3.5 ADJUSTING 

A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to achieve indicated 
slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches. 

3.6 PAINTING 

A. Touch Up:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after 
erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 
requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils. 

B. Touch Up:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop 
paint on miscellaneous metal are specified in Division 09 painting Sections. 

C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair 
paint to comply with ASTM A 780. 

END OF SECTION 15062 
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SECTION 15077 

 
IDENTIFICATION FOR HVAC PIPING & EQUIPMENT 

 
 
PART 1 - GENERAL 
 
 
1.1  RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

 
 
1.2  SUMMARY 
 

A. This Section includes mechanical identification materials and devices.  
  
B. Provide red lettering on the ceiling tiles of the locations of all fire dampers, smoke dampers and fire 

/smoke dampers.  Size of lettering and verbiage is to conform to IBC and NFPA standards. 
 
1.3  SUBMITTALS 
 

A. Product Data:  For identification materials and devices. 
 
B. Samples:  Of color, lettering style, and graphic representation required for each identification material and 

device. 
 
 
1.4  QUALITY ASSURANCE 
 

A. Comply with ASME A13.1, "Scheme for the Identification of Piping Systems" for lettering size, length of 
color field, colors, and viewing angles of identification devices. 

 
 

1.5  SEQUENCING AND SCHEDULING 
 

A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where 
devices are to be applied. 

 
B. Install identifying devices before installing acoustical ceilings and similar concealment. 

 
 
PART 2  - PRODUCTS 
 
 
2.1  IDENTIFYING DEVICES AND LABELS 
 

A. General:  Products specified are for applications referenced in other Division 15 Sections.  If more than 
single type is specified for listed applications, selection is Installer's option. 

 
B. Equipment Nameplates:  Metal permanently fastened to equipment with data engraved or stamped. 

 
1. Data:  Manufacturer, product name, model number, serial number, capacity, operating and power 
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characteristics, labels of tested compliances, and essential data. 
2. Location:  Accessible and visible. 

 
C. Stencils:  Standard stencils, prepared with letter sizes conforming to recommendations of ASME A13.1.  

Minimum letter height is 1-1/4 inches for ducts, and 3/4 inch for access door signs and similar operational 
instructions. 

 
1. Stencil Paint:  Exterior, oil-based, alkyd gloss black enamel, unless otherwise indicated.  Paint may be 

in pressurized spray-can form. 
2. Identification Paint:  Exterior, oil-based, alkyd enamel in colors according to ASME A13.1, unless 

otherwise indicated. 
 

D. Snap-On Plastic Pipe Markers:  Manufacturer's standard preprinted, semirigid, snap-on type.  Include 
color-coding according to ASME A13.1, unless otherwise indicated. 

 
E. Pipes with OD, Including Insulation, Less Than 6 Inches:  Full-band pipe markers, extending 360 degrees 

around pipe at each location. 
 

F. Pipes with OD, Including Insulation, 6 Inches and Larger:  Either full-band or strip-type pipe markers, at 
least 3 times letter height and of length required for label. 

 
G. Lettering:  Manufacturer's standard preprinted captions as selected by Engineer. 

 
H. Lettering:  Use piping system terms indicated and abbreviate only as necessary for each application 

length. 
 

1. Arrows:  Either integrally with piping system service lettering, to accommodate both directions, or as 
separate unit, on each pipe marker to indicate direction of flow. 

 
I. Plastic Duct Markers:  Manufacturer's standard laminated plastic, in the following color codes: 

 
1. Green:  Cold-air supply. 
2. Yellow:  Hot-air supply. 
3. Blue:  Exhaust, outside, return, and mixed air. 
4. Hazardous Material Exhausts:  Use colors and designs recommended by ASME A13.1. 
5. Terminology:  Include direction of airflow; duct service such as supply, return, and exhaust; duct origin, 

duct destination, and design flow. 
 

J. Plastic Tape:  Manufacturer's standard color-coded, pressure-sensitive, self-adhesive, vinyl tape, at least 3 
mils thick. 

 
1. Width:  1-1/2 inches on pipes with OD, including insulation, less than 6 inches; 2-1/2 inches for larger 

pipes. 
2. Color:  Comply with ASME A13.1, unless otherwise indicated. 

 
K. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-inch 

sequenced numbers.  Include 5/32-inch hole for fastener. 
 

1. Material:  0.032-inch- thick, polished brass.. 
2. Size:  1-1/2-inches diameter, unless otherwise required. 
3. Indicate valve service and normal position on valve.  Example Cold water, N.O. 

 
L. Valve Tag Fasteners:  Brass, wire-link or beaded chain; or brass S-hooks. 
 
M. Valve Tag Fasteners:  Brass, wire-link chain; beaded chain; or S-hooks. 
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N. Access Panel Markers:  1/16-inch- thick, engraved plastic-laminate markers, with abbreviated terms and 

numbers corresponding to concealed valve.  Provide 1/8-inch center hole for attachment. 
 
O. Plastic Equipment Markers:  Manufacturer's standard laminated plastic, in the following color codes: 

 
1. Green:  Cooling equipment and components. 
2. Yellow:  Heating equipment and components. 
3. Brown:  Energy reclamation equipment and components. 
4. Blue:  Equipment and components that do not meet criteria above. 
5. Hazardous Equipment:  Use colors and designs recommended by ASME A13.1. 
6. Terminology:  Match schedules as closely as possible.  Include the following: 

 
a. Name and plan number. 
b. Equipment service. 
c. Design capacity. 
d. Other design parameters such as pressure drop, entering and leaving conditions, and speed. 
 

7. Size:  2-1/2 by 4 inches for control devices, dampers, and valves; 4-1/2 by 6 inches for equipment. 
 

P. Lettering and Graphics:  Coordinate names, abbreviations, and other designations used in mechanical 
identification with corresponding designations indicated.  Use numbers, letters, and terms indicated for 
proper identification, operation, and maintenance of mechanical systems and equipment. 

 
1. Multiple Systems:  Identify individual system number and service if multiple systems of same name are 

indicated. 
 
 
PART 3 - EXECUTION 
 
 
3.1  LABELING AND IDENTIFYING PIPING SYSTEMS 
 

A. Install pipe markers on each system.  Include arrows showing normal direction of flow. 
 

B. Marker Type:  Stenciled markers with painted, color-coded bands complying with ASME A13.1. 
 

C. Marker Type:  Plastic markers, with application systems.  Install on pipe insulation segment where 
required for hot, noninsulated pipes. 

 
D. Fasten markers on pipes and insulated pipes by one of following methods: 

 
1. Snap-on application of pretensioned, semirigid plastic pipe marker. 
2. Adhesive lap joint in pipe marker overlap. 
3. Laminated or bonded application of pipe marker to pipe or insulation. 
4. Taped to pipe or insulation with color-coded plastic adhesive tape, not less than 3/4 inch wide, lapped 

a minimum of 1-1/2 inches at both ends of pipe marker, and covering full circumference of pipe. 
5. Taped to pipe or insulation with color-coded plastic adhesive tape, not less than 1-1/2 inches wide, 

lapped a minimum of 3 inches at both ends of pipe marker, and covering full circumference of pipe. 
 

E. Locate pipe markers and color bands where piping is exposed in finished spaces; machine rooms; 
accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior nonconcealed 
locations according to the following: 

 
1. Near each valve and control device. 
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2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  Mark each pipe 
at branch, where flow pattern is not obvious. 

3. Near penetrations through walls, floors, ceilings, or nonaccessible enclosures. 
4. At access doors, manholes, and similar access points that permit view of concealed piping. 
5. Near major equipment items and other points of origination and termination. 
6. Spaced at a maximum of 50-foot intervals along each run.  Reduce intervals to 25 feet in areas of 

congested piping and equipment. 
7. On piping above removable acoustical ceilings, except omit intermediately spaced markers. 

 
 
3.2  VALVE TAGS 
 

A. Install on valves and control devices in piping systems, except check valves, valves within factory-
fabricated equipment units, plumbing fixture supply stops, shutoff valves, faucets, convenience and lawn-
watering hose connections, and HVAC terminal devices and similar roughing-in connections of end-use 
fixtures and units.  Indicate service and normal position of all tagged valve and control devices.  List 
tagged valves in valve schedule. 

 
B. Tag Material:  Brass. 

 
 
3.3  EQUIPMENT SIGNS AND MARKERS 
 

A. Install engraved plastic-laminate signs or equipment markers on or near each major item of mechanical 
equipment.  Include signs for the following general categories of equipment: 

 
1. Main control and operating valves, including safety devices and hazardous units such as gas outlets. 
2. Fire department hose valves and hose stations. 
3. Meters, gages, thermometers, and similar units. 
4. Fuel-burning units, including boilers, furnaces, heaters, stills, and absorption units. 
5. Pumps, compressors, chillers, condensers, and similar motor-driven units. 
6. Heat exchangers, coils, evaporators, cooling towers, heat recovery units, and similar equipment. 
7. Fans, blowers, primary balancing dampers, and mixing boxes. 
8. Packaged HVAC central-station and zone-type units. 
9. Tanks and pressure vessels. 
10. Strainers, filters, humidifiers, water-treatment systems, and similar equipment. 

 
B. Optional Sign Types:  Stenciled signs may be provided instead of engraved plastic, at Installer's option, 

where lettering larger than 1-inch high is needed for proper identification because of distance from normal 
location of required identification. 

 
1. Lettering Size:  Minimum 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch 

for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing 
distances.  Include secondary lettering two-thirds to three-fourths the size of principal lettering. 

2. Terms on Signs:  Distinguish between multiple units, indicate operational requirements, indicate safety 
and emergency precautions, warn of hazards and improper operations, and identify units. 

 
C. Duct Systems:  Identify air supply, return, exhaust, intake, and relief ducts with duct markers; or provide 

stenciled signs and arrows showing service and direction of flow. 
 

1. Location:  Locate signs near points where ducts enter into concealed spaces and at maximum 
intervals of 50 feet in each space where ducts are exposed or concealed by removable ceiling system. 
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3.4  ADJUSTING AND CLEANING 
 

A. Relocate mechanical identification materials and devices that have become visually blocked by work of 
this or other Divisions. 

 
B. Clean faces of identification devices and glass frames of valve charts. 

 
 

END OF SECTION 15077 
 

N:\08\08100\08166 Mountainlands ATC\03_Specifications\100%\Div 15\15077 Identification for Piping & Equipment.doc 
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SECTION 15078 
 

IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Equipment labels. 
2. Warning signs and labels. 
3. Pipe labels. 
4. Stencils. 
5. Valve tags. 
6. Warning tags. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples:  For color, letter style, and graphic representation required for each identification material and 
device. 

C. Equipment Label Schedule:  Include a listing of all equipment to be labeled with the proposed content for 
each label. 

D. Valve numbering scheme. 

E. Valve Schedules:  For each piping system to include in maintenance manuals. 

1.4 COORDINATION 

A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where 
devices are to be applied. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 
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PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Plastic Labels for Equipment: 

1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 inch thick, 
and having predrilled holes for attachment hardware. 

2. Letter Color:  White. 
3. Background Color:  Blue. 
4. Maximum Temperature:  Able to withstand temperatures up to 160 deg F. 
5. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 3/4 

inch. 
6. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for 

viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances.  
Include secondary lettering two-thirds to three-fourths the size of principal lettering. 

7. Fasteners:  Stainless-steel rivets or self-tapping screws. 
8. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

B. Label Content:  Include equipment's Drawing designation or unique equipment number, Drawing numbers 
where equipment is indicated (plans, details, and schedules), plus the Specification Section number and title 
where equipment is specified. 

C. Equipment Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-inch bond paper.  
Tabulate equipment identification number and identify Drawing numbers where equipment is indicated 
(plans, details, and schedules), plus the Specification Section number and title where equipment is specified.  
Equipment schedule shall be included in operation and maintenance data. 

2.2 WARNING SIGNS AND LABELS 

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 inch thick, and 
having predrilled holes for attachment hardware. 

B. Letter Color:  Black. 

C. Background Color:  Yellow. 

D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F. 

E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch. 

F. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for 
viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances.  Include 
secondary lettering two-thirds to three-fourths the size of principal lettering. 

G. Fasteners:  Stainless-steel rivets or self-tapping screws. 

H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

I. Label Content:  Include caution and warning information, plus emergency notification instructions. 
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2.3 PIPE LABELS 

A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering indicating 
service, and showing flow direction. 

B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to cover full circumference of pipe and to 
attach to pipe without fasteners or adhesive. 

C. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing. 

D. Pipe Label Contents:  Include identification of piping service using same designations or abbreviations as 
used on Drawings, pipe size, and an arrow indicating flow direction. 

1. Flow-Direction Arrows:  Integral with piping system service lettering to accommodate both directions, 
or as separate unit on each pipe label to indicate flow direction. 

2. Lettering Size:  At least 1-1/2 inches high. 

2.4 STENCILS 

A. Stencils:  Prepared with letter sizes according to ASME A13.1 for piping; and minimum letter height of 3/4 
inch for access panel and door labels, equipment labels, and similar operational instructions. 

1. Stencil Material:  Fiberboard or metal. 
2. Stencil Paint:  Exterior, gloss, alkyd enamel black unless otherwise indicated.  Paint may be in 

pressurized spray-can form. 
3. Identification Paint:  Exterior, alkyd enamel in colors according to ASME A13.1 unless otherwise 

indicated. 

2.5 VALVE TAGS 

A. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-inch numbers. 

1. Tag Material:  Brass, 0.032-inch minimum thickness, and having predrilled or stamped holes for 
attachment hardware. 

2. Fasteners:  Brass wire-link or beaded chain; or S-hook. 

B. Valve Schedules:  For each piping system, on 8-1/2-by-11-inch bond paper.  Tabulate valve number, piping 
system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-operating 
position (open, closed, or modulating), and variations for identification.  Mark valves for emergency shutoff 
and similar special uses. 

1. Valve-tag schedule shall be included in operation and maintenance data. 

2.6 WARNING TAGS 

A. Warning Tags:  Preprinted or partially preprinted, accident-prevention tags, of plasticized card stock with 
matte finish suitable for writing. 

1. Size:  3 by 5-1/4 inches minimum. 
2. Fasteners:  Brass grommet and wire. 
3. Nomenclature:  Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT OPERATE." 
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4. Color:  Yellow background with black lettering. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, including 
dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants. 

3.2 EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of mechanical equipment. 

B. Locate equipment labels where accessible and visible. 

3.3 PIPE LABEL INSTALLATION 

A. Piping Color-Coding:  Painting of piping is specified in Division 09. 

B. Stenciled Pipe Label Option:  Stenciled labels may be provided instead of manufactured pipe labels, at 
Installer's option.  Install stenciled pipe labels, complying with ASME A13.1, on each piping system. 

1. Identification Paint:  Use for contrasting background. 
2. Stencil Paint:  Use for pipe marking. 

C. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; 
accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as 
follows: 

1. Near each valve and control device. 
2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  Where flow 

pattern is not obvious, mark each pipe at branch. 
3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures. 
4. At access doors, manholes, and similar access points that permit view of concealed piping. 
5. Near major equipment items and other points of origination and termination. 
6. Spaced at maximum intervals of 50 feetalong each run.  Reduce intervals to 25 feet in areas of 

congested piping and equipment. 
7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels. 

D. Pipe Label Color Schedule: 

1. Domestic Water Piping: 

a. Background Color:  Comply with ASME A13.1. 
b. Letter Color:  Comply with ASME A13.1. 

2. Sanitary Waste and Storm Drainage Piping: 

a. Background Color:  Comply with ASME A13.1. 
b. Letter Color:  Comply with ASME A13.1. 
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3.4 VALVE-TAG INSTALLATION 

A. Install tags on valves and control devices in piping systems, except check valves; valves within factory-
fabricated equipment units; shutoff valves; faucets; convenience and lawn-watering hose connections; and 
similar roughing-in connections of end-use fixtures and units.  List tagged valves in a valve schedule. 

B. Valve-Tag Application Schedule:  Tag valves according to size, shape, and color scheme and with captions 
similar to those indicated in the following subparagraphs: 

1. Valve-Tag Size and Shape: 

a. Cold Water:  1-1/2 inches, round. 
b. Hot Water:  1-1/2 inches, round. 
c. Low-Pressure Compressed Air:  1-1/2 inches, round. 
d. High-Pressure Compressed Air:  1-1/2 inches, round. 

2. Valve-Tag Color: 

a. Cold Water:  Comply with ASME A13.1. 
b. Hot Water:  Comply with ASME A13.1. 
c. Low-Pressure Compressed Air:  Comply with ASME A13.1. 
d. High-Pressure Compressed Air:  Comply with ASME A13.1. 

3. Letter Color: 

a. Cold Water:  Comply with ASME A13.1. 
b. Hot Water:  Comply with ASME A13.1. 
c. Low-Pressure Compressed Air:  Comply with ASME A13.1. 
d. High-Pressure Compressed Air:  Comply with ASME A13.1. 

3.5 WARNING-TAG INSTALLATION 

A. Write required message on, and attach warning tags to, equipment and other items where required. 

END OF SECTION 15078 
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SECTION 15079 

 
COMMISSIONING OF PLUMBING 

 
 
PART 1 - GENERAL    
 
1.1 SUMMARY 
 

A. Section Includes: 
 

a. System specific commissioning procedures 
 

B. Related Sections: 
 

a. The following sections specify commissioning activities for this project: 
 
01 91 13 – General Commissioning Requirements 

 
b. Selected systems in the following sections are included in the commissioning scope and these sections 

contain start-up, testing and/or commissioning related activities: In Division 15. 
 

       
 
1.2 DESCRIPTION OF WORK  
 

A. Work includes the completion and documentation of formal commissioning procedures by the Contractor on 
selected equipment and systems as outlined in the sections listed under 1.1 B.  Commissioning is defined as 
the process of verifying and documenting that the installation and performance of selected building systems 
meet the specified design criteria and therefore satisfies the design intent and the Owner’s operational needs.  
The Contractor shall be responsible for participation in the commissioning process as outlined herein, and in 
subsequent sectional references and attachments throughout the project documents.  Commissioning 
procedures shall be designed and conducted under the direction of the Commissioning Authority (CA) and 
coordinated by the Commissioning Coordinator (CC). 

 
B. This section contains the system specific commissioning requirements for the systems referenced herein. 

 
 
PART 2 – PRODUCTS 
 
 
2.1 Documentation requirements for the systems to be commissioned are specified in Section 01 91 13, Part 2 - 

Products 
 
 
PART 3 – EXECUTION 
 
 
3.1 Execution of  the commissioning process for the systems to be commissioned is specified Section 01 91 13, 

Part 3 - Execution 
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SCHEDULE A – Systems Readiness Checklists and Document Tracking 
 
System Readiness Checklists (SRC) are included in this Schedule.  The Contractor responsible for delivery of each of these systems shall be responsible for 
completion of the SRC.  The SRCs included within this Schedule are Preliminary versions and are representative of what will be included in the final 
Commissioning Plan.  The Contractor is responsible to demonstrate the proper operation of all installed systems and the final SRCs may contain additional 
requirements to document these demonstrations.  In no case shall the checklists require performance criteria more stringent than specified by the Project 
Documents. 
 
The following Table - A identifies the SRCs that are included within this Schedule.  Listed as subcategories below each system are the documents that will be 
required to be submitted as part of the system start-up activities.  This documentation includes installation, start-up, static tests, pressure tests, cleaning, flushing, 
disinfecting, certifications and other miscellaneous checklists.  This table shall be used as a document tracking mechanism by the CA and CC for the process of 
submittal, review and approval of installation and start-up documents and SRCs.  The table shall be included in the start-up plan. 
 
Table - A: System Summary and Documentation Tracking 

A B C D E F G 
System Description 
 

Documents Required 

Responsible 
Contractor 

Proposed 
Document 
Received 

O
K

Completed 
Document 
Received 

O 
K 

Notes 

       
Plumbing Systems       

Domestic Pipe Pressure Testing  NA     
Domestic Piping Cleaning/ 

Disinfection Certificate 
 NA     

Drain Waist Pressure Testing  NA     
Storm Drain Pressure Testing  NA     

Back Flow Device Certification  NA     
System Readiness Checklist  CA Provided     

       
Plumbing Fixtures       
Manufacturer Start-up Documentation       

System Readiness Checklist  CA Provided     
       
Drinking Fountains and Water 
Coolers 

      

Manufacturer Start-up Documentation       
System Readiness Checklist  CA Provided     
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A B C D E F G 
System Description 
 

Documents Required 

Responsible 
Contractor 

Proposed 
Document 
Received 

O
K

Completed 
Document 
Received 

O 
K 

Notes 

Domestic Hot Water Heater       
Manufacturer Start-up Documentation       

System Readiness Checklist  CA Provided     
       
Domestic Hot Water Pumps       
Manufacturer Start-up Documentation       

System Readiness Checklist  CA Provided     
       
Domestic Water Softeners       
Manufacturer Start-up Documentation       

System Readiness Checklist  CA Provided     
       

Sewage Ejection Pumps       
Manufacturer Start-up Documentation       

System Readiness Checklist  CA Provided     
       

 
Key: 
 

A. System description for each system commissioned.  A System Readiness Checklist is included for each commissioned system.  The subcategories 
include required documentation to be submitted with the SRC. 

B. Contractor responsible for installation, startup, testing and submittal of documents for commissioned system.  To be filled in after contract award. 
C. Date the proposed documents are received by the CA from the responsible Contractor.  NOTE: These documents shall include, but are not limited to, 

procedures and forms to include such activities as: manufacturer’s installation and start-up, pressure testing, TAB, cleaning, flushing and disinfection.  The 
SRC is provided by the CA. 

D. Indicates that CA has received and approved proposed installation and start-up documentation. 
E. Date the completed documents are received by the CA from the responsible Contractor. 
F. Indicates that CA has received and approved completed documentation. 
G. Notes on status of forms, irregularities and rework needed. 
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Plumbing Systems 
System Readiness Checklist (Preliminary Version) 
 
Installation: 
� Unions installed on all equipment requiring disconnects for servicing. 
� Dielectric unions installed on all dissimilar materials. 
� Pressure and temperature gages installed at all specified points, gage range as specified. 
� Mechanical supporting devices installed at specified locations and spacing. 
� Valves provided and installed per specification in regards to connection style and size. 
� Valves installed for area and group isolation, maintenance isolation and service disconnects. 
� Piping insulation is complete. 
� Piping systems labeled per project documents including direction of flow. 
� Access panels installed where applicable for all serviceable components. 
� Back flow devices installed per project documents 
� Water heaters installed and verified operational. 
� All plumbing fixtures installed and verified operational. 
� Drain and waste piping complete. 
� Equipment and systems are labeled per project documents. 
 
Start-Up: 
� Commissioning Authority notified for witness of start-up and testing. 
� Domestic water pipe pressure tested, cleaned and disinfected (reports attached) 
� Back flow devices tested and certified (reports attached) 
� Drain waist and vent system pressure tested (reports attached) 
� Storm Drain system pressure tested. (reports attached) 
 
Readiness: 
� Manufacturer’s installation and start-up procedures were followed.  Attach completed checklists. 
� Damaged factory finishes have been replaced, repaired or touched up. 
� Equipment not painted at factory has been painted with a finish coat of paint (no primer). 
� Area and equipment have been cleaned, construction debris removed. 
� All known issues have been corrected or reported to the CA and the systems are ready for the functional 

performance test phase of commissioning. 
 
Note: This checklist is not intended to represent all contract requirements.  The contractor is responsible for 
completion of all work as defined in the project documents within the entire specification section.  
 
Sign-Off: Team Member Print Name/Co. Initial Date 

 Installing Contractor:    
 GC Cx Coordinator:    

 
 



HFS Architects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
COMMISSIONING: PLUMBING SYSTEMS 15079 - 5 

Plumbing fixtures 
System Readiness Checklist (Preliminary Version) 
 
Installation: 
� Unions installed on all equipment requiring disconnects for servicing. 
� Dielectric unions installed on all dissimilar materials. 
� Pressure and temperature gages installed at all specified points, gage range as specified. 
� Mechanical supporting devices installed at specified locations and spacing. 
� Valves provided and installed per specification in regards to connection style and size. 
� Valves installed for area and group isolation, maintenance isolation and service disconnects. 
� Piping insulation is complete. 
� Piping systems labeled per project documents including direction of flow. 
� Access panels installed where applicable for all serviceable components. 
� Back flow devices installed per project documents 
� Water heaters installed and verified operational. 
� All plumbing fixtures installed and verified operational. 
� Equipment and systems are labeled per project documents. 
 
Start-Up: 
� Commissioning Authority notified for witness of start-up and testing. 
� Automatic valves adjusted for sensitivity (range) and run time length. 
 
Readiness: 
� Manufacturer’s installation and start-up procedures were followed.  Attach completed checklists. 
� Damaged factory finishes have been replaced, repaired or touched up. 
� Equipment not painted at factory has been painted with a finish coat of paint (no primer). 
� Area and equipment have been cleaned, construction debris removed. 
� All known issues have been corrected or reported to the CA and the systems are ready for the functional 

performance test phase of commissioning. 
 
Note: This checklist is not intended to represent all contract requirements.  The contractor is responsible for 
completion of all work as defined in the project documents within the entire specification section.  
 
Sign-Off: Team Member Print Name/Co. Initial Date 

 Installing Contractor:    
 GC Cx Coordinator:    
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Drinking Fountains and Water Coolers 
System Readiness Checklist (Preliminary Version) 
 
Installation: 
� Manufacturer's required maintenance clearance provided. 
� Equipment and systems are labeled per project documents. 
� Mounting appropriate 
� Unit has been caulked around the edges 
� Power connection is complete 
� Associated piping, shutoff valves, control valves and insulation are complete. 
 
Start-Up: 
� Internal controls and safeties verified operational. 
� Operating parameters measured and recorded. 
 
Readiness: 
� Manufacturer’s installation and start-up procedures were followed.  Attach completed checklists. 
� Damaged factory finishes have been replaced, repaired or touched up. 
� Area and equipment have been cleaned, construction debris removed. 
� All known issues have been corrected or reported to the CA and the systems are ready for the functional 

performance test phase of commissioning. 
 
Note: This checklist is not intended to represent all contract requirements.  The contractor is responsible for 
completion of all work as defined in the project documents within the entire specification section.  
 
 
Sign-Off: Team Member Print Name/Co. Initial Date 

 Installing Contractor:    
 GC Cx Coordinator:    
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Domestic Hot Water Heaters – Gas 
System Readiness Checklist (Preliminary Version) 
 
Installation: 
� Manufacturer's required maintenance clearance provided. 
� Equipment and systems are labeled per project documents. 
� Vibration isolation devices installed, adjusted and free to float, shipping blocks removed. 
� Associated piping, shutoff valves, control valves and insulation are complete. 
� Expansion tank installed and has been checked for proper charge. 
� Gas supply complete including shut off valve, flex connection and drip leg. 
� All gages and thermometers are installed per project documents. 
� Stacks and breaching complete, make up air provided. 
� Unit disconnect within sight of unit, power available to unit, overload protection appropriate, disconnect labeled. 
� External controls installed. 
 
Start-Up: 
� Commissioning Authority notified for witness of start-up. 
� Internal controls and safeties verified operational. 
� External controls verified operational. 
� Operating parameters measured and recorded. 
 
Readiness: 
� Manufacturer’s installation and start-up procedures were followed.  Attach completed checklists. 
� Damaged factory finishes have been replaced, repaired or touched up. 
� Equipment not painted at factory has been painted with a finish coat of paint (no primer). 
� Area and equipment have been cleaned, construction debris removed. 
� All known issues have been corrected or reported to the CA and the systems are ready for the functional 

performance test phase of commissioning. 
 
Note: This checklist is not intended to represent all contract requirements.  The contractor is responsible for 
completion of all work as defined in the project documents within the entire specification section.  
 
 
Sign-Off: Team Member Print Name/Co. Initial Date 

 Installing Contractor:    
 GC Cx Coordinator:    
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Domestic Hot Water Pumps 
System Readiness Checklist (Preliminary Version)  
 
Installation: 
� Manufacturer's required maintenance clearance provided. 
� Equipment and systems are labeled per project documents. 
� Pumps mounted per project documents. 
� Associated piping, shutoff valves, control valves and insulation are complete. 
� All balancing and check valves, gages and thermometers are installed per project documents. 
� Unit disconnect within sight of unit, power available to unit, overload protection appropriate and disconnect 

labeled. 
� External controls installed. 
� All motors meet or exceed the specified Minimum Nominal Full-Load Efficiency 
 
Start-Up: 
� Commissioning Authority has been notified for witness of start-up. 
� Voltage and phase has been verified. 
� Pumps have been properly adjusted and aligned. 
� Motor operation and rotation verified. 
� Pumps have been lubricated. 
� Pumps have been aligned. 
� Internal controls and safeties verified operational. 
� External controls verified operational. 
� Operating parameters measured and recorded. 
 
Readiness: 
� Manufacturer’s installation and start-up procedures were followed.  Attach completed and signed copy of all 

manufacturer’s checklists. 
� Damaged factory finishes have been replaced, repaired or touched up. 
� Equipment not painted at factory has been painted with a finish coat of paint (no primer). 
� Area and equipment have been cleaned, construction debris removed. 
� All known issues have been corrected or reported to the CA and the systems are ready for the functional 

performance test phase of commissioning. 
 
Note: This checklist is not intended to represent all the requirements of the Project Documents within this section.  
Completion of the items on this checklist does not release the Contractor from their contractual obligation to complete 
all the work as detailed within the entire specification section.  
 
Sign-Off: 

Team Member Print Name/Co. Initial Date 
Installing Contractor:   
GC Cx Coordinator:   
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Domestic Water Softeners 
System Readiness Checklist (Preliminary Version)  
 
Installation: 
� Manufacturer's required maintenance clearance provided. 
� Equipment and systems are labeled per project documents. 
� Associated piping, shutoff valves, control valves and insulation are complete. 
� All balancing and check valves, gages and thermometers are installed per project documents. 
� Unit disconnect within sight of unit, power available to unit, overload protection appropriate and disconnect 

labeled. 
� External controls installed. 
 
Start-Up: 
� Commissioning Authority has been notified for witness of start-up. 
� Voltage and phase has been verified. 
� Internal controls and safeties verified operational. 
� External controls verified operational. 
� Operating parameters measured and recorded. 
 
Readiness: 
� Manufacturer’s installation and start-up procedures were followed.  Attach completed and signed copy of all 

manufacturer’s checklists. 
� Damaged factory finishes have been replaced, repaired or touched up. 
� Area and equipment have been cleaned, construction debris removed. 
� All known issues have been corrected or reported to the CA and the systems are ready for the functional 

performance test phase of commissioning. 
 
Note: This checklist is not intended to represent all the requirements of the Project Documents within this section.  
Completion of the items on this checklist does not release the Contractor from their contractual obligation to complete 
all the work as detailed within the entire specification section.  
 
Sign-Off: 

Team Member Print Name/Co. Initial Date 
Installing Contractor:   
GC Cx Coordinator:   
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Sewage Ejection Pumps 
System Readiness Checklist (Preliminary Version) 
 
Installation: 
� Unions installed on all equipment requiring disconnects for servicing. 
� Mechanical supporting devices installed at specified locations and spacing. 
� Valves provided and installed per specification in regards to connection style and size. 
� Valves installed for area and group isolation, maintenance isolation and service disconnects. 
� Piping systems labeled per project documents including direction of flow. 
� Access panels installed where applicable for all serviceable components. 
� Back flow devices installed per project documents 
� Equipment and systems are labeled per project documents. 
 
Start-Up: 
� Commissioning Authority notified for witness of start-up and testing. 
 
Readiness: 
� Manufacturer’s installation and start-up procedures were followed.  Attach completed checklists. 
� Damaged factory finishes have been replaced, repaired or touched up. 
� Area and equipment have been cleaned, construction debris removed. 
� All known issues have been corrected or reported to the CA and the systems are ready for the functional 

performance test phase of commissioning. 
 
Note: This checklist is not intended to represent all contract requirements.  The contractor is responsible for 
completion of all work as defined in the project documents within the entire specification section.  
 
Sign-Off: Team Member Print Name/Co. Initial Date 

 Installing Contractor:    
 GC Cx Coordinator:    
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SCHEDULE B – Functional Performance Tests 
 
Functional Performance Tests 
 
1 The preliminary versions of the Functional Performance Test and Verification Outline sheets contained in this 

Schedule define the individual systems to be tested and Contractor responsibilities based on the specific 
method of commissioning.  These preliminary Functional Performance Test and Verification Outline sheets 
represent information available at the time of commissioning specification development.  The final versions 
may be somewhat different and will be included within the Commissioning Plan as presented at the initial 
commissioning coordination meeting. 

 
2 The methods of functional performance test and verification are listed in Table 1 of this Schedule.  The 

Contractor will be responsible for supporting the testing activity as indicated.  This may include developing the 
test plan and functional  performance test forms for approval by the Commissioning Authority, performing 
testing to be witnessed by the CA or providing support during functional performance testing conducted by the 
CA or their sub-Authority. 

 
3 Contract documents state that the Contractor is responsible to demonstrate that all systems comply with 

contract requirements and meet the project design intent.  The scope of testing outlined in the following 
Functional Performance Test and Verification Outline sheets in this Schedule represent the minimum expected 
level of testing to be performed during commissioning.  The contractor shall be required to conduct and 
document any tests as necessary to prove all systems comply with the design intent. If systems fail the initial 
tests additional testing may be required. 

 
4 The following Test Summary Table identifies the functional tests that will be conducted on this project.  This 

table will be used as a document tracking mechanism for the process of submittal and review of contractor 
provided testing documentation. 

 
5 The contractor is responsible for submitting proposed functional test documentation to the Commissioning 

Authority for review and approval at least one month prior to these activities.  It is the Contractor’s 
responsibility to notify the Commissioning Authority in advance of the scheduled activity, testing or startup 
date.  A minimum of 5 working days advance notification is required.    If the CA is not notified in advance of a 
scheduled start-up or testing activity, the start-up or testing shall be rescheduled and repeated to the 
satisfaction of the CA. 

 
6 The “Responsible Contractor” column of the table will be completed during the Initial Commissioning 

Coordination Meeting by assigning an individual Contractor responsible for the activities associated with each 
system based on what contractor provided that system. 
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Table – B: Functional Test Summary Table 

A B C D E F G 
 Responsible 

Contractor 
Proposed 

Test Forms 
Received 

O
K

Testing 
Complete 

O
K

Notes 

Plumbing Fixtures and Mixing 
Valves 

      

Water Coolers       
Hot Water Heaters/Pumps       
Water Softeners       
Sewage Ejection Pumps       
 
Summary Table Key: 
 

A. System description for each system commissioned. 
B. Contractor responsible for providing testing.  To be filled in after contract award. 
C. Date the proposed test forms are received by the CA from the responsible Contractor (if applicable). 
D. Indicates that CA has received and approved the proposed test forms. 
E. Date(s) testing was performed by contractor. 
F. Indicates that Commissioning Coordinator has witnessed and approved the testing and received all completed test forms. 
G. Notes on status of forms, irregularities and rework needed. 
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Table 1 – Functional Test and Verification Methods 
 
Test Method A – Contractor Written and Conducted with CA Oversight 
 
The test plan and test data sheets are developed by the contractor responsible for the system and 
submitted to the CA for approval.  These can be the system manufacturer’s stock test forms if appropriate.  
The CA will assist contractor in development of test forms if requested to do so.  After the CA has approved 
the test plan and data sheets, the contractor will conduct the tests per the plan, document results and 
submit completed test forms to the CA.   
 
The CA will do one or a combination of the following to verify testing: 
 

1. The CA will witness all or portions of the tests during contractor testing. 
2. The CA will re-conduct the functional tests on all or portions of the systems using the same test 

plan and data sheets. 
3. The contractor will be required to duplicate some of the testing by demonstrating a percentage of 

the system as selected and witnessed by the CA.   
 

If inconsistencies are found to exceed the stated failure rate, the contractor will be asked to correct the 
problems and re-conduct the entire functional test and verification. 

 
Test Method B – CA Written and Conducted, Contractor Supports 
 
The test plan and test data sheets are developed by the CA.  After the CA has received the pre-functional 
checklists and other start-up documentation, the CA will conduct the tests per the plan, document results 
and notify contractor of any issues found.  The contractor will support the CA during testing, including but 
not limited to: scheduling, sequencing and adequate time for CA testing, on-site support during testing, 
testing instruments and equipment, setting up trend logs, providing access to equipment (including lifts), 
providing access to control systems both on-site and via remote dial-up. 

 
Test Method C – CA Written, Contractor Conducts 
 
The test plan and test data sheets are developed by the CA.  The CA will turn over the test plan and test 
data sheets to the contractor.  After the CA has received the pre-functional checklists and start-up 
documentation, the contractor will conduct the tests on all or a sample portion of the systems as directed by 
the CA.  The contractor will support the CA during testing, including but not limited to: scheduling and 
sequencing and adequate time for CA testing, on-site support during testing, testing instruments and 
equipment, setting up trend logs, providing access to equipment (including lifts), providing access to control 
systems both on-site and via remote dial-up. 
 
The CA will do one or a combination of the following to verify testing: 
 

1. The CA will witness all or portions of the tests during contractor testing. 
2. The CA will re-conduct the functional tests on all or portions of the systems using the same test 

plan and data sheets. 
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Plumbing Fixtures 
Functional Test and Verification Outline 

 
 
The testing outlined below represents the minimum expected level of testing to be performed during commissioning.  
The contractor shall be required to conduct and document any tests as necessary to prove all systems comply with the 
design intent.  Table 1 in Schedule - B details the various methods of accomplishing functional testing. 
 
Testing: 
 

Test 
Method 

Plan & Data 
Sheets By: 

Conducted 
By: 

Demonstration 
Percentage 

CA Will Sample 
or Witness 

C.1 CA Contractor N/A 25% 
 
Functional Tests: 
 
1) Fixture Operation 

a) Faucets 
b) Showers 
c) Toilets 
d) Drinking Fountains 
e) Automatic fixtures 

 
2) Mixing Valves 

a) Temperature control 
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Water Coolers 
Functional Test and Verification Outline 

 
 
The testing outlined below represents the minimum expected level of testing to be performed during commissioning.  
The contractor shall be required to conduct and document any tests as necessary to prove all systems comply with the 
design intent.  Table 1 in Schedule - B details the various methods of accomplishing functional testing. 
 
Testing: 
 

Test 
Method 

Plan & Data 
Sheets By: 

Conducted 
By: 

Demonstration 
Percentage 

CA Will Sample 
or Witness 

C.1 CA Contractor N/A 25% 
 
Functional Tests: 
 
1) Water Coolers 

a) Temperature control 
b) Operation 
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Water Heaters and Pumps 
Functional Test and Verification Outline 

 
 
The testing outlined below represents the minimum expected level of testing to be performed during commissioning.  
The contractor shall be required to conduct and document any tests as necessary to prove all systems comply with the 
design intent.  Table 1 in Schedule - B details the various methods of accomplishing functional testing. 
 
Testing: 
 

Test 
Method 

Plan & Data 
Sheets By: 

Conducted 
By: 

Demonstration 
Percentage 

CA Will Sample 
or Witness 

C.1 CA Contractor N/A 25% 
 
Functional Tests: 
 
1) Water Heater 

a) Temperature control 
b) Relief 
c) Circulation Pump Operation 
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Water Softeners 
Functional Test and Verification Outline 

 
 
The testing outlined below represents the minimum expected level of testing to be performed during commissioning.  
The contractor shall be required to conduct and document any tests as necessary to prove all systems comply with the 
design intent.  Table 1 in Schedule - B details the various methods of accomplishing functional testing. 
 
Testing: 
 

Test 
Method 

Plan & Data 
Sheets By: 

Conducted 
By: 

Demonstration 
Percentage 

CA Will Sample 
or Witness 

C.1 CA Contractor N/A 25% 
 
Functional Tests: 
 
1) Water Softeners 

a) Alarms 
b) Safeties 
c) Operation 
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Sewage Ejection Pumps 
Functional Test and Verification Outline 

 
 
The testing outlined below represents the minimum expected level of testing to be performed during commissioning.  
The contractor shall be required to conduct and document any tests as necessary to prove all systems comply with the 
design intent.  Table 1 in Schedule - B details the various methods of accomplishing functional testing. 
 
Testing: 
 

Test 
Method 

Plan & Data 
Sheets By: 

Conducted 
By: 

Demonstration 
Percentage 

CA Will Sample 
or Witness 

C.1 CA Contractor N/A 25% 
 
Functional Tests: 
 
1) Sewage Ejection Pumps 

a) HOA operation 
b) Alarms 
c) Safeties 
d) Pump Operation 
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SCHEDULE C – Project Closeout 
 
Contractor Project Closeout Checklists are included in this Schedule.  The Contractor responsible for the delivery of 
each of the listed systems shall be responsible for completion of a Project Closeout Checklist for that system.  The 
checklists included within this Schedule are preliminary versions and are only representative of what shall be included 
in the final Commissioning Plan.  The Contractor is responsible to demonstrate compliance with all closeout 
requirements and the final checklists may contain additional requirements to document this compliance.  In no case 
shall the checklists require performance criteria more stringent than specified by the Project Documents except as 
noted below regarding developing training plans. 
 
Training Plans 
 
For all Owner instruction, the Contractor shall submit a training plan for each section identified below for review and 
approval by the Commissioning Coordinator and the Owner.  Training shall not proceed without approval of the 
training plan.  A sample training plan is included following the sample Project Closeout Checklist.  The training plan 
must contain the following as a minimum: 
 

1. Attendee sign-off sheet. 
2. Required training hours specified in the project documents. 
3. Detailed list of subject to be covered and durations. 
4. Qualifications of training provider. 
5. Training schedule including duration of each training session. 
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Table – C: Project Closeout System Summary Table 
A B C D E F G H I 

System Description Responsible 
Contractor 

Proposed 
Agenda 

Received 

O
K

Training 
Performed 

 

O
K

Closeout 
Form 

Received 

O
K

Notes 

Piping Systems         
Plumbing Fixtures         
Water Coolers         
Hot Water Heaters/Pumps         
Water Softeners         
Sewage Ejection Pumps         
 
Summary Table Key: 
 

A. System description for each system commissioned. 
B. Contractor responsible for providing project closeout and training.  To be filled in after contract award. 
C. Date the proposed training agenda is received by the Commissioning Coordinator from the responsible Contractor. 
D. Indicates that Commissioning Coordinator has received and approved the proposed training agenda. 
E. Date the training was performed and witnessed by the Commissioning Coordinator 
F. Indicates that Commissioning Coordinator has witnessed and approved the training provided. 
G. Date the completed Contractor Closeout Checklists are received by the Commissioning Coordinator from the responsible Contractor. 
H. Indicates that Commissioning Coordinator has received and approved completed Contractor Closeout Checklists. 
I. Notes on status of forms, irregularities and rework needed. 
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Contractor Closeout Checklist (preliminary version) 
System:      

 
Instructions: 
Contractor shall complete all specified items as listed on the following checklist and return the signed checklist to the 
Commissioning Coordinator prior to substantial completion.  In addition, the Contractor may be required to 
demonstrate compliance with specified criteria on-site, as deemed appropriate by the Commissioning Coordinator or 
Commissioning Authority.  
 
Project Closeout Checklist: 
 
Instruction: 
� Owner instruction is complete per project documents. 
 
Warranty and Spares: 
� Warranty has been provided with operations and maintenance manuals. 
� All spares have been submitted to owner and receipt of materials signed. 
 
Documentation: 
� O&M Manuals are complete and submitted. 
� As-built drawings, material list, technical literature, list of recommend spare parts, system description, and 

sequence of operation have been updated and included in the O&M manuals.  
 
Final Acceptance: 
� Final performance testing completed and system accepted by owner, CC and CA. 
 
 
Please note: This checklist is not intended to represent all the requirements of the Project Documents within this 
section.  Completion of the items on this checklist does not release the Contractor from their contractual obligation to 
complete all the work as detailed within the entire specification section.  
 
 
Sign-Off: 

Team Member Print Name/Co. Initial Date 
Installing Contractor:   

General Contractor CC:   
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Operation and Maintenance Training Agenda 
 
Equipment / System:       
 
SECTION 1 Filled out by the project Owner, submit to contractor 
SECTION 2 Contractor to indicate Trainer and credentials 
SECTION 3 Contractor to indicate proposed Agenda and Topics. 
 
SECTION 1 – Audience and General Scope  

 
Description 

Check all  
that applies 

Intended Audience  
Facility Manager  
Facility Engineer  

Facility Technician  
Project Manager  

Tenant  
Other  

General Objectives and scope of training  
Provide an overview of the purpose and operation of equipment, including required 

interactions with trainees. 
 

Provide technical information regarding the purpose, operation and maintenance of 
equipment at an intermediate level expecting that some support from outside 

contractors will be provided as needed. 

 

Provide technical information regarding the purpose, operation, troubleshooting and 
maintenance of equipment at a detailed level expecting that most operational and 

maintenance, service and repair will be conducted by trainees. 

 

 
 
 

 

 
 
 

 

 
 
 

 

 
 
 

 

Use blank spaces to describe additional/other objectives for the training session as needed. 
 
SECTION 2 – Credentials - Trainers/Instructors & Photographer 

Company Trainer/Photographer Position/Qualifications 
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SECTION 3 – Agenda and Training Topics 
Description Indicate 

covered 
items 

Duration 
(min.) 

Trainer Complete 

General purpose of the equipment/system (design 
intent). 

    

Review of drawings and schematics.     
Review start-up, loading, operation, unloading, shut-
down, occupied/unoccupied operation, seasonal change-
over procedures as applicable. 

    

Review building automation control interface, set points, 
schedules, alarms, graphical interface as applicable. 

    

Review unitary (packaged) controls, programming, 
troubleshooting, alarms, and manual operation 
procedures as applicable. 

    

System interface with other systems – fire alarm, 
emergency power system, and other systems as 
applicable. 

    

Energy conservation strategies as applicable.     
System/equipment troubleshooting methods, procedures, 
error messages as applicable. 

    

Service, maintenance, preventive maintenance 
procedures. 

    

Spare parts provided and suggested.     
Special requirements to maintain warranty.     
Special procedures related to tenant interface with the 
system. 

    

Health and/or safety issues as applicable.     
Use of O&M manuals.     
Use of as-built drawings, plans and/or schematics.     
Discussion/lecture.     
Site demonstration of equipment operation.     
Written handouts.     
Manufacturer training manuals.     
Video presentation.     
Question and answer session.     
Training session to be taped for owner’s future reference 
and training requirements. 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

Use blank spaces to fill in any additional/other subjects covered. 
 



HFS Architects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
COMMISSIONING: PLUMBING SYSTEMS 15079 - 24 

 



HFS Architects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
COMMISSIONING: PLUMBING SYSTEMS 15079 - 25 

Training Session Attendee Roster 
 
 
Equipment / Session: _________________________ 
 
Training Date:      _________________________ 
 
 

Attendees Organization 
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PART 4 - SAMPLE DOCUMENTS 
 
4.1 Sample functional test procedures and data forms are provided in this section to demonstrate the rigor of the 

process, test procedures and documentation that will be required from the contractor.  These forms and 
procedures will be amended, augmented and updated in the final commissioning plan based on the final 
project documents, addendums and submittal information.  This sample section does not contain all 
functional test procedures and data forms that are required to be executed by the contractor.  
Schedule - B of Part 3 provides a full list of the functional tests that will be required to be executed by the 
contractor. 
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  Project:        

         
            

Unit Drwg Grid   Observation   

No. No. 
Locatio

n Description/Location D C I F FF S DL Note 
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        

Commissioning Authority:   Date:      
 

Plumbing Fixture-Water Closet 
Installation Verification and Test  

Key: 
D = Fixture installed correctly & operational. 
C= Caulked to mounting surface. 
I = Fixture and valve Installed with per detail 
F= Flush cycle correct. 
FF=Flush flow correct (does not splash out of bowl). 
S = Flush valve shuts off after cycle completed. 
DL=No leaks between fixture and mounting surface. 
. 

Welsh Commissioning Group, Inc. 
4508 Auburn Way N., Suite E 
Auburn, WA  98002 

Key: 
D = Fixture installed correctly & operational. 
C= Caulked to mounting surface. 
I = Fixture and valve Installed with per detail 
F= Flush cycle correct. 
FF=Flush flow correct (does not splash out of bowl). 
S = Flush valve shuts off after cycle completed. 
DL=No leaks between fixture and mounting surface. 
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  Project:      
          

Unit Drwg Grid   Observation Start-Up   

No. No. 
Locatio

n Description/Location I A L S T Note 
1                   
2                   
3                   
4                   
5                   
6                   
7                   
8                   
9                   
10                   
11                   
12                   
13                   
14                   
15                   

           
          
Commissioning Authority:   Date:     

 
 

 

Plumbing Equipment  
Installation Verification and Test  
Mixing Valves 

Welsh Commissioning Group, Inc. 
4508 Auburn Way N., Suite E 
Auburn WA 98002

Key: 
I = Installed per Detail 
A = Accessible 
L = Labeled per project documents 
S = Setting of dial or handwheel 
T = Mixed water temperature 
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END OF SECTION 15079 
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SECTION 15080 
 

COMMISSIONING OF MECHANICAL SYSTEM 
 
PART 1  - GENERAL 
 
 
1.1 DESCRIPTION 
 

A. The purpose of the commissioning process is to provide the Owner/operator of the facility with a high level 
of assurance that the mechanical and associated electrical Systems have been installed in the prescribed 
manner, and operate within the performance guidelines set in the design intent. The Commissioning 
Authority shall provide the Owner with an unbiased, objective view of the systems installation, operation, 
and performance. This process is not to take away or reduce the responsibility of the design professionals 
or installing contractors to provide a finished product. Commissioning is intended to enhance the quality of 
system start-up and aid in the orderly transfer of systems to beneficial use by the owner. The 
Commissioning Authority will be a member of the construction team, cooperating and coordinating all 
commissioning activities with the design professionals, construction manager, contractors, subcontractors, 
manufacturers and equipment suppliers. 

 
 
1.2 SCOPE 
 

A. The HVAC systems commissioning shall include a demonstration by the Contractor of each equipment 
control sequence. The commissioning process shall demonstrate that each control sequence (including 
alarms and lead/lag equipment operations) and the associated test and balance data all correspond with 
the contract documents and with the final test and balance report. The finalized temperature control 
software with graphic displays shall be installed and operational (at all required locations) and the final test 
and balance report shall be provided for review and acceptance by the Owner and the Engineer a 
minimum of 10 days prior to requesting date(s) for the HVAC systems commissioning. Additionally, the 
temperature control contractor and the test and balance contractor (along with any other necessary 
parties) shall complete a 'dry-run commissioning' and shall certify in writing that all equipment is operating 
in accordance with the finalized written control sequences prior to requesting date(s) for the actual official 
on-site HVAC systems commissioning session(s). 

 
B. The HVAC systems commissioning shall demonstrate that the quantities read and displayed by the control 

system are in agreement with actual' tested quantities (e.g.. variable air volume box cfm readings. 
minimum outside air cfm readings. air temperatures. water temperatures. duct static pressures, building 
static pressures, etc.). The HVAC systems commissioning shall also demonstrate that all quantities listed 
in the final test and balance report (cfm readings. gpm readings. temperature differences, pressure drops. 
etc.) are/were correctly reported. 

 
C. The Contractor shall schedule a pre-commissioning pre-balancing meeting with the Owner's 

representatives at least two weeks prior to beginning the testing and balancing. This meeting will be 
utilized to review and discuss the finalized control sequences and to verify specific testing and balancing 
requirements. The final approved temperature control sequences will be distributed and reviewed during 
this meeting. The final control sequences will include additional detail and/or modifications to the original 
sequences contained in the contract documents (since such details are commonly omitted from the 
Mechanical Engineer's original written control sequences and are developed after the equipment 
submittals and the temperature control system submittals are received). The work associated with those 
additions and: or modifications shall be provided by the temperature control contractor and the test and 
balance contractor at no additional cost to the Owner. 

 
D. The Contractor shall furnish a set of two-way radios which will be utilized to expedite the commissioning 

process (typically a minimum of 3 fully charged radios will be necessary and required for the duration of 
the commissioning process). 
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E. The demonstration of each control sequence shall be performed under conditions which simulate as close 

to an actual condition as possible. The Contractor shall provide all necessary materials and temporary 
system modifications as required to 'false-load' the system(s) as required to demonstrate the desired 
sequences (including appropriate gas required to simulate a refrigerant leak in the chiller room when 
applicable). The temperature control system software shall be capable of temporarily overriding analog 
inputs in order to facilitate demonstration of the temperature control sequences. In cases where the project 
does not include an on-site computer in the building being commissioned the temperature control 
contractor shall provide a laptop computer equipped with the complete graphic interface software package 
(the software on the laptop computer shall be identical with the software provided to the Owner). 

 
F. HVAC systems commissioning shall be conducted with representatives from the following entities (the 

required participants shall be confirmed with the commissioning agent prior to scheduling the 
commissioning). 
 
1. General Contractor (with a complete set of plans and specifications). 
2. Mechanical Contractor (with a complete set of mechanical equipment operating and                                            

maintenance manuals). 
3. Temperature Control Contractor (with a laptop computer loaded with the finalized programming and 

graphic interface software). 
4. Test and Balance Contractor (with a complete set of testing apparatus as utilized during testing and 

balancing and a complete copy of the final test & balance report). 
5. Factory-authorized technicians for all major equipment (chillers, boilers, cooling towers, variable 

frequency drives, etc.). Technicians shall be available to verify equipment start-up has been properly 
completed and to make any necessary or desired adjustments to control settings. 

6. Water Treatment Contractor (with copies of final water treatment reports).  
7. Mechanical Engineer and or his designated representative. 
8. State Public Works Board's designated representative. 

 
G. The aforementioned representatives shall be present during all portions of the testing (and                                        

re-testing as required) and shall be equipped to promptly remedy any deficiencies discovered during the 
commissioning process. 

 
H. The temperature control contractor and the test and balance contractor (along with any other necessary 

parties) shall conduct a 'dry-run commissioning' to verify that all of the previously listed commissioning 
requirements are complete prior to requesting a date for the actualiofficial on-site commissioning 
session(s). 

 
I. Should any of the aforementioned requirements not be met on the date that the commissioning process 

commences and or if deficiencies are observed during the commissioning process the commissioning will 
be considered a failure and the deficiencies will be required to be remedied and then addressed in writing 
prior to requesting a date for re-commissioning. There will be no additional costs allowed to the Contractor 
for re-commissioning sessions as may be required to address issues that are found to be in 
non-compliance with the requirements of this specification. 

 
J. The Contractor shall include adequate time periods for both the 'dry-run commissioning' and the actual 

official on-site commissioning in the project schedule. The necessary time periods shall be carefully 
reviewed with all of the appropriate subcontractors to ensure that the subcontractors are in agreement with 
the time allotted for each scheduled task. 

 
K. Completion and acceptance of the HVAC systems commissioning shall be a condition of Substantial 

Completion. The building shall be considered 'not ready to utilize for its intended use' until such time that 
the HVAC systems commissioning is successfully completed. 

 
L. The responsibilities of the Contractor shall  also include: 

1. Coordinate and manage the Contractors commissioning activities. 
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2. Coordinate directly with each subcontractor and vendor with respect to their                        
responsibilities and contractual obligations for commissioning. 

3. Attend periodic on-site commissioning meetings. 
4. Integrate commissioning schedule into the master construction activity schedule. Update schedule at 

specified intervals. 
5. Conduct installation verification inspections. 
6. Review controls documentation and interface with other systems. 
7. Obtain then review operation & maintenance information and as-built drawings provided by the various 

subcontractors and vendors. 
8. Note any inconsistencies or deficiencies in system operations. Enforce system compliance or 

recommend to the owners Representative modifications to system design that will correct or enhance 
system performance. 

9. Coordinate Commissioning Authority test witnessing, after verifying that pretests have been 
satisfactorily conducted and final tests are ready to be performed. 

10. Be present during training sessions to direct video recording., present training and direct the 
presentations of others. 

11. Be present during start-up activities to direct and witness execution of start-up. 
12. Monitor performance of testing, adjusting and balancing activities to ensure acceptable results, and 

use of approved methods and instrumentation. 
13. Ensure that necessary test instrumentation is available during verification and functional performance 

testing, and that instruments meet quality and calibration requirements and are in good working order. 
14. Be present during verification and functional performance testing and retesting to direct and witness 

execution of tests. 
15. In the event that a commissioning test fails, determine the cause of failure, direct timely correction of 

deficiency and then retest. Reimburse the Owner for billed costs for the extraordinary participation of 
the Owners Representative, Architect, Commissioning   Authority and owner’s staff. 

16. Track commissioning deficiencies until correction and retesting is successfully completed. 
 

M. The functions and responsibility of the Commissioning Authority shall include: 
1. Responsibility: The primary point of responsibility is to inform the Contractor and the Owner on the 

status, integration, and performance of systems within the facility. 
2. Information: The Commissioning Authority shall function as a catalyst and initiator to disseminate 

information and assist the design and construction teams in the completion of the construction 
process. This shall include system completeness, performance, and adequacy to meet the intended 
performance standards of each system. Services include construction observation, spot testing, 
verification and functional performance testing, and providing performance and operating information 
to the responsible parties, e.g., contractors, design professionals, and the Owner. 

3. Quality Assurance: Assist the responsible parties to maintain a high quality level of installation and 
system performance. 

4. Observation of tests: Commissioning Authority shall observe and coordinate testing as required to 
ensure system performance meets the design intent. 

5. Documentation of tests: Commissioning Authority shall document the results of the performance 
testing directly and/or ensure that all testing is documented by the appropriate technicians. The 
Commissioning Authority shall provide standard forms to be used by all parties for consistency of 
approach and type of information to be recorded. 

6. Resolution of disputes: The Commissioning Authority is to remain an independent party present on the 
project with specific knowledge of the subject. Should disputes arise, the Commissioning Authority 
shall perform research to determine the scope and extent of the problem and educate the involved 
parties as to the nature and extent of the problem. This shall include technical and financial aspects of 
the dispute, including assistance to help identify who the responsible parties are to implement 
corrective action. The Owner/Architect shall preside over resolution of the problem. 

7. Deficiencies: Provision of technical expertise to oversee and verify the correction of deficiencies found 
during the commissioning process. 

8. Provision of technical expertise to review and edit operating and maintenance descriptions by system. 
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1.3 SYSTEMS TO BE INCLUDED IN COMMISSIONING PROCESS 
 

A. The following pieces of equipment and systems shall go through commissioning: 
 

1. Mechanical systems including electrical that connects to mechanical. 
2. Variable frequency drives (if applicable). 
3. ATC control systems, hardware, software, and documentation. 
4. Electrical & lighting systems. 
5. Closed Circuit TV/TV & Digital Recording System (if applicable). 
6. Sound & Intercommunications Systems (if applicable). 
7. Security Systems (if applicable). 
8. Fire Alarm & Detection Systems (if applicable). 
9. Uninterruptible power supplies over 5 KW (if applicable). 

 
 
1.4 COORDINATION 
 

A. The Commissioning authority shall receive a copy of all construction documents, addenda, change orders, 
and appropriate approved submittals and shop drawings directly from the Architect and Contractor. 

 
B. The Commissioning Authority shall disseminate written information and documents to all responsible 

parties relative to the nature and extent of the communication. 
 

C. The Commissioning Authority is primarily responsible to the Owner, and as such, shall regularly appraise 
the Architect, the Contractor, and the Owner of progress, pending problems and/or disputes, and shall 
provide regular status reports on progress with each system. Any potential change in the contractual 
and/or financial obligations of the owner (credits, change orders, schedule changes, etc.) shall be 
identified and quantified as soon as possible. 

 
D. The Commissioning Authority shall coordinate the schedule of commissioning activities with the 

construction schedule. It is possible that some procedures will be completed before the entire Mechanical 
system is completed. 

 
 
1.5 SCHEDULE 
 

A. Commissioning of systems shall proceed per the criteria established, in the specific sections that follow, 
with activities to be performed on a timely basis. The Commissioning Authority shall be available to 
respond promptly to avoid construction delays. 

 
B. Start-up and testing of systems may proceed prior to final completion of systems to expedite progress. 

However, the Commissioning Authority shall not perform testing and checkout services that are the 
primary responsibility of the contractor/vendor in advance of their testing and checkout. 

 
C. Problems observed shall be addressed immediately, responsible parties notified, and actions to correct 

deficiencies coordinated in a timely manner. 
 
D. Contractor schedules and scheduling is the responsibility of the Contractor. The Commissioning Authority 

shall provide commissioning scheduling information to the Contractor for review and planning activities. 
 
E. The following list is a general set of tasks and criteria along with an approximate duration for each task. 

This list is intended to be utilized as a guideline for creating an appropriate schedule for all of the work 
related to HVAC systems commissioning. The actual time required for each task will vary depending on 
the size and complexity of the mechanical systems on the particular project. Determination of the actual 
time required for each task is the responsibility of the Contractor and shall be developed utilizing thorough 
review and discussion with all of the involved subcontractors prior to preparing and submitting the 
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proposed schedule. A typical project requires between 4 and 8 weeks from start of test and balance to 
scheduling the dates for the formal on-site commissioning session(s). 

 
1. Pre-commissioning/pre-balancing meeting (2 weeks prior to start of testing and balancing). 
2. Begin testing and balancing (typically a 1 to two week process). 
3. Print and distribute final test and balance reports (typically a 1 to 2 week process). 
4. Temperature control contractor (with participation from test and balance contractor and mechanical 

contractor as necessary) conducts 'dry-run commissioning' (utilizing the State Public Works Board 
'HVAC Systems Commissioning Checklist' as a guide) and tunes all control loops (typically 1 to 2 
week process). Note that this task occurs after testing and balancing is complete.  

5. Schedule formal on-site HVAC systems commissioning dates (typically a 1 to 3 day process). 
 
1.6 RELATED WORK SPECIFIED ELSEWHERE 
  

A. A.Commissioning requires support from the contractors. The commissioning process does not relieve any 
contractors from their obligations to complete all portions of work in a satisfactory manner. 

 
 
PART 2  - PRODUCTS (NOT USED) 
  
PART 3  - EXECUTION 

 
 

3.1 COMMISSIONING PLAN AND SCHEDULE 
 

A. The Commissioning Authority shall develop and submit a schedule for the commissioning process which is 
integrated with the construction schedule. Included shall be the required work by all team members 
(Commissioning Authority, design team, contractors, and the Owner). Overlay with the construction 
schedule, and include time for test and balance, verification, and functional performance testing. 

 
3.2 CONSTRUCTION OBSERVATION 
 

A. This is and additional and separate activity from that provided by the design team. Construction 
observation is required as part of the commissioning and coordination process provided by the C/A. 

 
3.3 TEST AND BALANCE 
 

A. Air & water balance shall be accomplished by the test and balance firm. The Commissioning Authority 
shall spot check this work to verify accuracy of results. 

  
 
3.4 VERIFICATION AND FUNCTIONAL PERFORMANCE TEST PROCEDURES 
 

A. Commissioning Authority shall develop and document the commissioning procedure to be used. Include a 
performance checklist and performance test data sheets for each system based on actual system 
configuration. These procedures shall be reviewed by the appropriate design engineers for technical 
depth, clarity of documentation and completeness. Emphasis shall be placed on testing procedures that 
shall determine actual system performance and compliance with the design intent. 

 
B. The majority of mechanical equipment requires safety devices to stop and/or prevent operation unless 

minimum safety standards or conditions are met. These may include adequate oil pressure, proof-of-flow, 
non freezing conditions, maximum static pressure, maximum head pressure, etc. The Commissioning 
Authority shall observe the actual performance of safety shutoffs in a real or closely simulated condition of 
failure. 
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C. Systems may include safety devices and components that control a variety of equipment operating as a 
system. Interlocks may be hard-wired or operate from software. Operation of these interlocks shall be 
verified by the Commissioning Authority. 

 
D. The Commissioning Authority shall determine the acceptance procedures for each system within MEP 

divisions as required. The acceptance procedures shall incorporate the commissioning standards and 
successful testing results as referred to throughout mechanical and electrical specifications. 

 
1. In particular, the temperature control system shall have all 1/0 points individually verified for proper 

function, calibration, and operation. The Commissioning Authority shall review proposed testing 
procedures and report formats, and observe sufficient field testing to confirm that all 1/0 points have 
been properly tested. 

2. All control sequence of operation strategies, alarm generation and reporting shall also be reviewed 
and proper operation verified by the Commissioning Authority. 

3. The central work station graphics, point assignments, alarm messages, and logging functions 
shall be verified. 

 
E. The appropriate contractor and vendor(s) shall be informed of what tests are to be performed and the 

expected results. Whereas some test results and interpretations may not become evident until the actual 
tests are performed, all parties shall have a reasonable understanding of the requirements. The 
Commissioning Plan shall address those requirements and be distributed to all parties involved with that 
particular system. 

 
F. Acceptance procedures shall confirm the performance of systems to the extent of ' the design intent. 

When a system is accepted, the Owner shall be assured that the system is complete, works as intended, 
is correctly documented, and operator training has been performed. 

 
3.5 HVAC SYSTEMS COMMISSIONIG CHECKLIST 
 
  Review location of outside air temperature sensor. 

  Verify: calibrate outside air sensor (dry bulb & relative humidity). Verify wet bulb temperature 

calculation. 

  Verify outside air economizer control sequence and operation. 

  Verify all valves and dampers have been programmed to operate without hunting. 
  

 Verify programming of vfd’s (minimum speed, auto restart, input/output speed calibration,       alarm on 
failure, upward and downward ramp time settings). 

 
 Verify vav box maximum, minimum, and reheat cfm air flows (random verification). 

 
 Verify vav box discharge air temperature (in both heating and cooling modes). 

 
 Verify diffuser air flows at vav box maximum cfm (random verification). 

 
 Verify set-up of all required alarms (review automatic dial or automatic e-mail set-up). 

 
 Verify calibration of air filter alarms. 

 
 Verify set-up of occupancy schedules.  
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  Verify set-up of holiday schedules. 

  Verify unoccupied mode operation (damper and valve positions).  

  Verify night set-back (heating) control sequence.  

 Verify night set-back (cooling) control sequence.  

  Verify morning warm-up control sequence.  

  Verify room sensor programming. displays. and calibration.  

  Verify room sensor unoccupied mode override feature.  

  Verify pump lead/lag programming and alarm display.  

  Verify boiler lead/lag programming and alarm display.  

  Verify chiller lead/lag programming and alarm display. 

 Verify pump head and gpm (compare test/ balance report to design).  

 Verify that pump strainers are clean. 

 Verify flow at heating and cooling coils (random verification). 

 Verify location installation of air vents in each closed loop piping system. 

 Verify chiller room emergency shut-down switch locations and operation. 
 

 Verify that mechanical system roof penetrations are properly installed (per roofing details).  
 

 Verify global. remote, and local room setpoint functions.  
 

 Verify adjustment range for local room temperature setpoints.  
 

 Verify equipment room temperature setpoints and deadbands.  
 

 Verify that all required spare parts (filters. belts. etc.) have been provided. 
 

 Verify acceptable air and noise levels throughout the building. 
 

 Verify duration of water flow at self-closing lavatory faucets. 
 

 Verify time delay before domestic hot water is available at lavatory faucets. 
 
 

3.6 FUNCTIONAL PERFORMANCE TESTING - OBSERVATION 
 

A. The functional performance testing shall be done by the Contractor. The Commissioning Authority shall 
direct and witness all of these tests. - 
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B. Tests shall be completed comprehensively and to the extent necessary to enable the Commissioning 
Authority to assure the Owner and design professional that the systems do perform per the design intent. 

 
 
3.7 RE-TESTING 
 

A. Contractor shall, at no additional cost to the Owner, repeat the complete verification test procedure for 
each test for which acceptable results are not achieved. Repeat tests until acceptable results are 
achieved. 

 
B. Contractor shall compensate the Owner for costs incurred as the result of tests repeated. This includes the 

costs for the Commissioning Authority, Design Architect, Design Engineers, and Owner--s personnel. 
 
 
3.8 CORRECTION OF DEFICIENCIES 
 

A. Correct functional performance test deficiencies promptly and schedule retest. 
 
B. Corrections during verification or functional performance test are generally prohibited to avoid consuming 

the time of personnel waiting for the test~ but not involved in making the correction. Exceptions will be 
allowed if the cause of the failure is obvious and corrective action can be completed in less than five 
minutes. If corrections are made under this exception. the failure shall be noted on the test data form. A 
new test data form, marked retest, shall be initiated after the correction has been made. The entire test 
procedure shall be repeated. 

 
 
3.9 SOFTWARE DOCUMENT 
 

A. Review detailed software documentation for all DDC control systems. This includes review of vendor 
documentation, their programming approach and the specific soft-ware routines applied to this project. 
Discrepancies in programming approaches and/or sequences shall be reported and coordinated in order 
to provide the Owner with the most appropriate, simple, and straightforward approach to software routines. 

 
 
3.10 OPERATING AND MAINTENANCE (O&M) MANUALS 
 

A. The Commissioning Authority shall review the draft form of the O&M manuals provided by the Division 15 
contractor and the Division 16 contractor. The review process shall verify that O&M instructions meet 
specifications and are included for all equipment furnished by the contractor, and that the instructions and 
wiring diagrams are specific (edited where necessary) to the actual equipment provide for this project. 

 
B. Published literature shall be specifically oriented to the provided equipment indicating required operation 

and maintenance procedures, parts lists, assembly/disassembly diagrams, and related information. 
 

C. The contractor shall incorporate the standard technical literature into system specific formats for this 
facility as designed and as actually installed. The resulting O&M information shall be system specific, 
concise, to the point, and tailored specifically to this facility. The Commissioning Authority shall review and 
edit these documents as necessary for final corrections by the contractor. 

 
D. The O&M manual review, and coordination efforts shall be completed prior to Owner training sessions, as 

these documents are to be utilized in the training  sessions. 
 
 
3.11 TRAINING 
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A. Schedule and coordinate training sessions for the Owner’s staff for each system. Training shall be in a 
classroom setting with the appropriate schematics, handouts, and visual/audio training aids on-site with 
equipment. 

 
B. The Commissioning Authority organizes, schedules, and directs the training sessions. 
 
C. The appropriate installing contractors shall provide training on all the major systems per specifications, 

including peculiarities specific to this project. 
 

D. The equipment vendors shall provide training on the specifics of each major equipment item including 
philosophy, troubleshooting, and repair techniques. 

 
E. The automatic control vendor shall provide training on the control system per their specification section. 

 
 
3.12 RECORD DRAWINGS 
 

A. The Commissioning Authority shall review the as-built contract documents to verify incorporation of both 
design changes and as-built construction details.  Discrepancies noted shall be corrected by the 
appropriate party. 

 
  
3.13 EXCLUSIONS 
 

A. Responsibility for construction means and methods: The Commissioning Authority is not      responsible for 
construction means, methods. job safety. or any, construction management functions on the job site. 

 
B. Hands-on work by the Commissioning Authority: The contractors shall provide all services requiring tools 

or the use of tools to start-up, test, adjust, or otherwise bring equipment and systems into a fully 
operational state. The Commissioning Authority shall coordinate and observe these procedures (and may 
make minor adjustments), but shall not perform construction or technician services other than verification 
of testing, adjusting, balancing, and control function. 

 
END OF SECTION 
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SECTION 15081 
 

DUCT INSULATION 
 
 
PART 1 - GENERAL 
 
 
1.1  RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

 
 
1.2  SUMMARY 
 

A. This Section includes semirigid and flexible duct, plenum, and breeching insulation; insulating cements; 
field-applied jackets; accessories and attachments; and sealing compounds. 

 
B. Related Sections include the following: 

 
1. Division 7 Section "Firestopping" for firestopping materials and requirements for penetrations through 

fire and smoke barriers. 
2. Division 15 Section "Equipment Insulation" for insulation materials and application for pumps, tanks, 

hydronic specialties, and other equipment. 
3. Division 15 Section "Pipe Insulation" for insulation for piping systems. 
4. Division 15 Section "Metal Ducts" for duct liner. 

 
 
1.3  SUBMITTALS 
 

A. Product Data:  Identify thermal conductivity, thickness, and jackets (both factory and field applied, if any), 
for each type of product indicated. 

 
B. Shop Drawings:  Show fabrication and installation details for the following: 

 
1. Removable insulation sections at access panels. 
2. Application of field-applied jackets. 
3. Applications at linkages for control devices. 

 
C. Material Test Reports:  From a qualified testing agency acceptable to authorities having jurisdiction 

indicating, interpreting, and certifying test results for compliance of insulation materials, sealers, 
attachments, cements, and jackets with requirements indicated.  Include dates of tests. 

 
D. Installer Certificates:  Signed by the Contractor certifying that installers comply with requirements. 

 
 
1.4  QUALITY ASSURANCE 
 

A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship program or 
another craft training program certified by the U.S. Department of Labor, Bureau of Apprenticeship and 
Training. 

 
B. Fire-Test-Response Characteristics:  As determined by testing materials identical to those specified in this 

Section according to ASTM E 84, by a testing and inspecting agency acceptable to authorities having 
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jurisdiction.  Factory label insulation and jacket materials and sealer and cement material containers with 
appropriate markings of applicable testing and inspecting agency. 

 
1. Insulation Installed Indoors:  Flame-spread rating of 25 or less, and smoke-developed rating of 50 or 

less. 
2. Insulation Installed Outdoors:  Flame-spread rating of 75 or less, and smoke-developed rating of 150 

or less. 
 
 
1.5  DELIVERY, STORAGE, AND HANDLING 
 

A. Packaging:  Ship insulation materials in containers marked by manufacturer with appropriate ASTM 
specification designation, type and grade, and maximum use temperature. 

 
 
1.6  COORDINATION 
 

A. Coordinate clearance requirements with duct Installer for insulation application. 
 

 
1.7  SCHEDULING 
 

A. Schedule insulation application after testing duct systems.  Insulation application may begin on segments 
of ducts that have satisfactory test results. 

 
 
PART 2 - PRODUCTS 
 
 
2.1  MANUFACTURERS 
 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
 

1. Mineral-Fiber Insulation: 
 

a. CertainTeed Manson. 
b. Knauf FiberGlass GmbH. 
c. Owens-Corning Fiberglas Corp. 
d. Schuller International, Inc. 
e.   John Manville. 
 

2. Flexible Elastomeric Thermal Insulation: 
 

a. Armstrong World Industries, Inc. 
b. Rubatex Corp. 

 
3. Closed-Cell Phenolic-Foam Insulation: 

 
a. Kooltherm Insulation Products, Ltd. 

 
4. Calcium Silicate Insulation: 

 
a. Owens-Corning Fiberglas Corp. 
b. Pabco. 
c. Schuller International, Inc.     
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5.  Calcium Magnesium Siliccate Blanket: 
 

a.  3M Fire Protection 
b.  Thermal Ceramics 
 

 
2.2  INSULATION MATERIALS 
 

A. Mineral-Fiber Board Thermal Insulation:  Glass fibers bonded with a thermosetting resin.  Comply with 
ASTM C 612, Type IB, without facing and with all-service jacket manufactured from aluminum foil. 

 
B. Mineral-Fiber Blanket Thermal Insulation:  Glass fibers bonded with a thermosetting resin.  Comply with 

ASTM C 553, Type II, without facing and with all-service jacket manufactured from aluminum foil. 
 
 
2.3  ACCESSORIES AND ATTACHMENTS 
 

A. Glass Cloth and Tape:  Comply with MIL-C-20079H, Type I for cloth and Type II for tape.  Woven glass-
fiber fabrics, plain weave, presized a minimum of 8 oz./sq. yd.. 

 
1. Tape Width:  4 inches. 

 
B. Bands:  3/4 inch wide, in one of the following materials compatible with jacket: 

 
1. Stainless Steel:  ASTM A 666, Type 304; 0.020 inch thick. 
2. Galvanized Steel:  0.005 inch thick. 
3. Aluminum:  0.007 inch thick. 
4. Brass:  0.010 inch thick. 
5. Nickel-Copper Alloy:  0.005 inch thick. 

 
C. Wire:  0.080-inch, nickel-copper alloy; 0.062-inch, soft-annealed, stainless steel; or 0.062-inch, soft-

annealed, galvanized steel. 
 

D. Weld-Attached Anchor Pins and Washers:  Copper-coated steel pin for capacitor-discharge welding and 
galvanized speed washer.  Pin length sufficient for insulation thickness indicated. 

 
1. Welded Pin Holding Capacity:  100 lb for direct pull perpendicular to the attached surface. 

 
E. Adhesive-Attached Anchor Pins and Speed Washers:  Galvanized steel plate, pin, and washer 

manufactured for attachment to duct and plenum with adhesive.  Pin length sufficient for insulation 
thickness indicated. 

 
1. Adhesive:  Recommended by the anchor pin manufacturer as appropriate for surface temperatures of 

ducts, plenums, and breechings; and to achieve a holding capacity of 100 lb for direct pull 
perpendicular to the adhered surface. 
 

 
2.4  FIELD-APPLIED JACKETS 
 

A. General:  ASTM C 921, Type 1, unless otherwise indicated. 
 

B. PVC Jacket:  High-impact, ultraviolet-resistant PVC; 20 mils thick; roll stock ready for shop or field cutting 
and forming. 
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1. Adhesive:  As recommended by insulation material manufacturer. 
2. PVC Jacket Color:  Color-code to match connected piping jackets based on materials contained within 

the piping system. 
 

C. Aluminum Jacket:  Deep corrugated sheets manufactured from aluminum alloy complying with ASTM B 
209, and having an integrally bonded moisture barrier over entire surface in contact with insulation.  Metal 
thickness and corrugation dimensions are scheduled at the end of this Section. 

 
1. Finish: Smooth or Stucco-embossed finish. 
2. Moisture Barrier:  1-mil- thick, heat-bonded polyethylene and kraft paper. 

 
 
2.5  VAPOR RETARDERS 
 

A. Mastics:  Materials recommended by insulation material manufacturer that are compatible with insulation 
materials, jackets, and substrates. 

 
 
PART 3 - EXECUTION 
 
 
3.1  EXAMINATION 
 

A. Examine substrates and conditions for compliance with requirements for installation and other conditions 
affecting performance of insulation application. 

 
B. Proceed with installation only after unsatisfactory conditions have been corrected. 

 
 
3.2  PREPARATION 
 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will adversely 
affect insulation application. 

 
 
3.3  GENERAL APPLICATION REQUIREMENTS 
 

A. Apply insulation materials, accessories, and finishes according to the manufacturer's written instructions; 
with smooth, straight, and even surfaces; and free of voids throughout the length of ducts and fittings. 

 
B. Refer to schedules at the end of this Section for materials, forms, jackets, and thicknesses required for 

each duct system. 
 

C. Use accessories compatible with insulation materials and suitable for the service.  Use accessories that do 
not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state. 

 
D. Apply multiple layers of insulation with longitudinal and end seams staggered. 

 
E. Seal joints and seams with vapor-retarder mastic on insulation indicated to receive a vapor retarder. 

 
F. Keep insulation materials dry during application and finishing. 

 
G. Apply insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive 

recommended by the insulation material manufacturer. 
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H. Apply insulation with the least number of joints practical. 
 

I. Apply insulation over fittings and specialties, with continuous thermal and vapor-retarder integrity, unless 
otherwise indicated. 

 
J. Hangers and Anchors:  Where vapor retarder is indicated, seal penetrations in insulation at hangers, 

supports, anchors, and other projections with vapor-retarder mastic.  Apply insulation continuously through 
hangers and around anchor attachments. 

 
K. Insulation Terminations:  For insulation application where vapor retarders are indicated, seal ends with a 

compound recommended by the insulation material manufacturer to maintain vapor retarder. 
 

L. Apply insulation with integral jackets as follows: 
 

1. Pull jacket tight and smooth. 
2. Joints and Seams:  Cover with tape and vapor retarder as recommended by insulation material 

manufacturer to maintain vapor seal. 
3. Vapor-Retarder Mastics:  Where vapor retarders are indicated, apply mastic on seams and joints and 

at ends adjacent to duct flanges and fittings. 
 

M. Cut insulation according to manufacturer's written instructions to prevent compressing insulation to less 
than 75 percent of its nominal thickness. 

 
N. Install vapor-retarder mastic on ducts and plenums scheduled to receive vapor retarders. 

 
1. Ducts with Vapor Retarders:  Overlap insulation facing at seams and seal with vapor-retarder mastic 

and pressure-sensitive tape having same facing as insulation.  Repair punctures, tears, and 
penetrations with tape or mastic to maintain vapor-retarder seal. 

2.  Ducts without Vapor Retarders:  Overlap insulation facing at seams and secure with outward clinching 
staples and pressure-sensitive tape having same facing as insulation. 

 
O. Roof Penetrations:  Apply insulation for interior applications to a point even with top of roof flashing. 
 

1. Seal penetrations with vapor-retarder mastic. 
2. Apply insulation for exterior applications tightly joined to interior insulation ends. 
3. Seal insulation to roof flashing with vapor-retarder mastic. 

 
P. Interior Wall and Partition Penetrations:  Apply insulation continuously through walls and partitions, except 

fire-rated walls and partitions. 
 

Q. Fire-Rated Wall and Partition Penetrations:  Terminate insulation at fire/smoke damper sleeves for fire-
rated wall and partition penetrations. 

 
R. Floor Penetrations:  Terminate insulation at underside of floor assembly and at floor support at top of floor. 

 
1. For insulation indicated to have vapor retarders, taper termination and seal insulation ends with vapor-

retarder mastic. 
 
 
3.4  MINERAL-FIBER INSULATION APPLICATION 
 

A. Blanket Applications for Ducts and Plenums:  Secure blanket insulation with adhesive and anchor pins and 
speed washers. 
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1. Apply adhesives according to manufacturer's recommended coverage rates per square foot, for 100 
percent coverage of duct and plenum surfaces. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and transitions. 
3. Install anchor pins and speed washers on sides and bottom of horizontal ducts and sides of vertical 

ducts as follows: 
 

a. On duct sides with dimensions 18 inches and smaller, along longitudinal centerline of duct.  Space 
3 inches maximum from insulation end joints, and 16 inches o.c. 

b. On duct sides with dimensions larger than 18 inches.  Space 16 inches o.c. each way, and 3 
inches maximum from insulation joints.  Apply additional pins and clips to hold insulation tightly 
against surface at cross bracing. 

c. Anchor pins may be omitted from top surface of horizontal, rectangular ducts and plenums. 
d. Do not overcompress insulation during installation. 

 
4. Impale insulation over anchors and attach speed washers. 
5. Cut excess portion of pins extending beyond speed washers or bend parallel with insulation surface.  

Cover exposed pins and washers with tape matching insulation facing. 
6. Create a facing lap for longitudinal seams and end joints with insulation by removing 2 inches from 

one edge and one end of insulation segment.  Secure laps to adjacent insulation segment with 1/2-
inch staples, 1 inch o.c., and cover with pressure-sensitive tape having same facing as insulation. 

7. Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints.  Secure with 
steel band at end joints and spaced a maximum of 18 inches o.c. 

8. Apply insulation on rectangular duct elbows and transitions with a full insulation segment for each 
surface.  Apply insulation on round and flat-oval duct elbows with individually mitered gores cut to fit 
the elbow. 

9. Insulate duct stiffeners, hangers, and flanges that protrude beyond the insulation surface with 6-inch- 
wide strips of the same material used to insulate duct.  Secure on alternating sides of stiffener, hanger, 
and flange with anchor pins spaced 6 inches o.c. 

10. Apply vapor-retarder mastic to open joints, breaks, and punctures for insulation indicated to receive 
vapor retarder. 

 
B. Board Applications for Ducts and Plenums:  Secure board insulation with adhesive and anchor pins and 

speed washers. 
 

1. Apply adhesives according to manufacturer's recommended coverage rates per square foot, for 100 
percent coverage of duct and plenum surfaces. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and transitions. 
3. Space anchor pins as follows: 

 
a. On duct sides with dimensions 18 inches and smaller, along longitudinal centerline of duct.  Space 

3 inches maximum from insulation end joints, and 16 inches o.c. 
b. On duct sides with dimensions larger than 18 inches.  Space 16 inches o.c. each way, and 3 

inches maximum from insulation joints. Apply additional pins and clips to hold insulation tightly 
against surface at cross bracing. 

c. Anchor pins may be omitted from top surface of horizontal, rectangular ducts and plenums. 
d. Do not overcompress insulation during installation. 

 
4. Cut excess portion of pins extending beyond speed washers or bend parallel with insulation surface.  

Cover exposed pins and washers with tape matching insulation facing. 
5. Create a facing lap for longitudinal seams and end joints with insulation by removing 2 inches from 

one edge and one end of insulation segment.  Secure laps to adjacent insulation segment with 1/2-
inch staples, 1 inch o.c., and cover with pressure-sensitive tape having same facing as insulation. 

6. Apply insulation on rectangular duct elbows and transitions with a full insulation segment for each 
surface.  Groove and score insulation to fit as closely as possible to outside and inside radius of 
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elbows.  Apply insulation on round and flat-oval duct elbows with individually mitered gores cut to fit 
the elbow. 

7. Insulate duct stiffeners, hangers, and flanges that protrude beyond the insulation surface with 6-inch- 
wide strips of the same material used to insulate duct.  Secure on alternating sides of stiffener, hanger, 
and flange with anchor pins spaced 6 inches o.c. 

8. Apply vapor-retarder mastic to open joints, breaks, and punctures for insulation indicated to receive 
vapor retarder. 

 
 
3.5  DUCT SYSTEM APPLICATIONS 
 

A. Insulation materials and thicknesses are specified in schedules at the end of this Section. 
 

B. Materials and thicknesses for systems listed below are specified in schedules at the end of this Section. 
 

C. Insulate the following plenums and duct systems: 
 

1. Indoor supply-, return-, mixed-, and outside-air ductwork and plenums. 
2. Indoor range-hood exhaust ductwork. 
3. Indoor oven and dishwasher exhaust ductwork. 

 
D. Items Not Insulated:  Unless otherwise indicated, do not apply insulation to the following systems, 

materials, and equipment: 
 

1. Fibrous-glass ducts. 
2. Metal ducts with duct liner. 
3. Factory-insulated flexible ducts. 
4. Factory-insulated plenums, casings, terminal boxes, and filter boxes and sections. 
5. Flexible connectors. 
6. Vibration-control devices. 
7. Testing agency labels and stamps. 
8. Nameplates and data plates. 
9. Access panels and doors in air-distribution systems. 

 
 
3.6  INDOOR DUCT APPLICATION SCHEDULE 
 

A. Service:  Round, flat, oval and rectangular medium pressure round, supply-air and outside air and mixed 
air ducts, concealed (Including inside fan rooms). This includes low pressure round ducts a well. 

 
1. Material:  Mineral-fiber blanket 
2. Thickness:  2-1/8 inches. 
3. Number of Layers: One. 
4. Jacket: Reinforced Foil. 
5. Vapor Retarder Required: Yes. 

 
B. Service: Round, flat, oval and rectangular, medium pressure and low pressure round and, supply-air, 

outside air, mixed air (exposed). 
 

1. Material: Mineral-fiber blanket. 
2. Thickness: 2 1/8 inches. 
3. Number of Layers: One. 
4. Jacket: Aluminum  
5. Vapor Retarder Required: Yes. 
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C. Service:  Rectangular, range-hood exhaust ducts, concealed. 
 

1. Material: Calcium Magnesium Silicate Blanket 
2. Thickness: 2 inches  
3. Number of Layers: One. 
4. Field-Applied Jacket: Polypropylene Aluminum Foil. 
5. Vapor Retarder Required: 

 
D. Service:  Rectangular, range-hood exhaust ducts, exposed, kitchen exhaust duct. 

 
1. Material: Calcium Magnesium Silicate Blanket 
2. Thickness: 2" new fast wrap by Fire Master, Fyrewrap is also Approved. 
3. Number of Layers: One. 
4. Field-Applied Jacket: Polypropylene Aluminum Foil with Aluminum Jacket. 
5. Vapor Retarder Required: 

 
E. Service:  Rectangular, dishwasher exhaust ducts, concealed. 

 
1. Material: Calcium Magnesium Silicate Blanket 
2. Thickness: 2 inches. 
3. Number of Layers: One. 
4. Jacket: Reinforced foil. 
5. Vapor Retarder Required: No. 

 
F. Service:  Rectangular, dishwasher exhaust ducts, exposed. 

 
1. Material:  Mineral-fiber board. 
2. Thickness: 2 inches 
3. Number of Layers: One. 
4. Field-Applied Jacket: Aluminum. 
5. Vapor Retarder Required: No. 

 
G.  Boiler Breeching, Generator Engine Exhaust Stacks and Connector    Application Schedule 

 
1.  Service: Round and rectangular, exposed, indoor and outdoor. 

 
a. Material: Calcium Silicate or high temperature mineral fiberboard. 
b. Thickness: 2 inches. 
c. Number of Layers: One. 
d.  Field-Applied Jacket: Aluminum. 

 
1)  Minimum Thickness: 0.024 inch 
2)  Corrugation Dimension: 1-1/4 inch by ½ inch 

 
e. Vapor Retarder Required: No. 
 
 

3.7  OUTDOOR DUCT APPLICATION SCHEDULE 
 

A. Service:  Round and rectangular, exhaust ducts from roof penetration to fans, exhaust fans, and stacks.   
 

1. Material: Flexible Elastomeric Thermal Insulation  
2. Thickness:  1- inches. 
3. Number of Layers: One. 
4. Jacket: Water tight Aluminum  
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B. Service: Exhaust round and rectangular from roof penetration to exhaust air handler connection. 

 
1. Material: Flexible Elastomeric Thermal Insulation  
2. Thickness:  1- inches. 
3. Number of Layers: One. 
4. Jacket: Water tight Aluminum  

 
 

3.8   PLENUM APPLICATION SCHEDULE 
 

A. Service:  Rectangular, Outside Air Plenums. 
 

1.  Material: High density, mineral-fiber board 
2.  Thickness: 2 inches 
3.  Number of Layers: One 
4.  Field-Applied Jacket: Corrugated Aluminum   
5.  Vapor Retarder Required: Yes  

 
B.   Service: Round and rectangular, concealed. 

 
1.  Material: Calcium Silicate 
2.  Thickness: 2 inches. 
3.  Number of Layers: One. 
4.  Field-Applied Jacket: Aluminum 
5.  Vapor Retarder Required: No. 

 
 

END OF SECTION 15081 
 
 
N:\08\08100\08166 Mountainlands ATC\03_Specifications\100%\Div 15\15081 Duct Insulation.doc 
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SECTION 15082 
 

EQUIPMENT INSULATION 
 

 
PART 1  - GENERAL 
 
 
1.1  RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

 
 
1.2  SUMMARY 
 

A. This Section includes blanket, board, and block insulation; insulating cements; field-applied jackets; 
accessories and attachments; and sealing compounds. 

 
B. Related Sections include the following: 

 
1. Division 15 Section "Duct Insulation" for insulation materials and application for ducts and 

 plenums. 
2. Division 15 Section "Pipe Insulation" for insulation for piping systems. 

 
C.  The removable gray material blanket specified in this section 15082 3.7 for the chilled water equipment is 

to be as follows: 
 

Item #1 Outer Layer Grey Material: Alpha & Associates Grey Silicone Impregnated Fiberglass Cloth, Temp 
up to 500 degrees. 

Item #2 Inner Layer: Alpha & Associates: 2025 9383 Fiberglass cloth, Temp up to 1000 degrees 
Item #3 Securement: Cold Equipment: Nylon Belting 
       Hot Equipment: 2029 9383 Fiberglass Belting 

 
1.3   SUBMITTALS 
 

A.  Product Data:  Identify thermal conductivity, thickness, and jackets (both factory and field applied, if 
any), for each type of product indicated. 
 

B. Shop Drawings:  Show fabrication and installation details for the following: 
 
1.  Field application for each equipment type. 
2.  Removable insulation sections at access panels. 
3.  Application of field-applied jackets. 
4.  Special shapes for cellular-glass insulation. 
 

C.  Material Test Reports:  From a qualified testing agency acceptable to authorities having jurisdiction 
indicating, interpreting, and certifying test results for compliance of insulation materials, sealers, 
attachments, cements, and jackets with requirements indicated.  Include dates of tests. 
 

D. Installer Certificates:  Signed by the Contractor certifying that installers comply with requirements. 
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1.4  QUALITY ASSURANCE 
 

A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship program or 
another craft training program certified by the U.S. Department of Labor, Bureau of Apprenticeship and 
Training. 

B. Fire-Test-Response Characteristics:  As determined by testing materials identical to those specified in this 
Section according to ASTM E 84, by a testing and inspecting agency acceptable to authorities having 
jurisdiction.  Factory label insulation and jacket materials and sealer and cement material containers with 
appropriate markings of applicable testing and inspecting agency. 

 
1.  Insulation Installed Indoors:  Flame-spread rating of 25 or less, and smoke-developed rating of 50 or 

less. 
2. Insulation Installed Outdoors:  Flame-spread rating of 75 or less, and smoke-developed  rating of 150 

or less. 
 
 
1.5   DELIVERY, STORAGE, AND HANDLING 
 

A. Packaging:  Ship insulation materials in containers marked by manufacturer with appropriate ASTM 
specification designation, type and grade, and maximum use temperature. 

 
 
1.6   COORDINATION 
 

A. Coordinate clearance requirements with equipment Installer for insulation application. 
 
 
PART 2  - PRODUCTS 
 
 
2.1   MANUFACTURERS 
 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
 

1. Calcium Silicate Insulation: 
 

a. Owens-Corning Fiberglas Corp. 
b. Pabco. 
c. Schuller International, Inc. 

 
2. Mineral-Fiber Insulation: 

 
a. CertainTeed Manson. 
b. Knauf FiberGlass GmbH. 
c. Owens-Corning Fiberglas Corp. 
d. Schuller International, Inc.  
e.    ohn Manville. 

 
 
2.2   INSULATION MATERIALS 

 
A. Calcium Silicate Insulation:  Flat-, curved-, and grooved-block sections of noncombustible, inorganic, 

hydrous calcium silicate with a nonasbestos fibrous reinforcement.  Comply with ASTM C 533, Type I. 
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B. Mineral-Fiber Board Thermal Insulation:  Glass fibers bonded with a thermosetting resin.  Comply with 
ASTM C 612, Type IB, without facing and with all-service jacket manufactured from kraft aluminum foil. 
   

 
C. Mineral-Fiber Blanket Thermal Insulation:  Glass fibers bonded with a thermosetting resin.  Comply with 

ASTM C 553, Type II, without facing and with all-service jacket manufactured from aluminum foil 
 

 
2.3   FIELD-APPLIED JACKETS 
 

A. General:  ASTM C 921, Type 1, unless otherwise indicated. 
 

B. PVC Jacket:  High-impact, ultraviolet-resistant PVC; 20 mils thick; roll stock ready for shop or field cutting 
and forming. 

 
1. Adhesive:  As recommended by insulation material manufacturer. 
2. PVC Jacket Color:  Color-code to match connected piping jackets based on materials contained within 

the piping system. 
 

C. Aluminum Jacket:  Deep corrugated sheets manufactured from aluminum alloy complying with ASTM B 
209, and having an integrally bonded moisture barrier over entire surface in contact with insulation.  Metal 
thickness and corrugation dimensions are scheduled at the end of this Section. 

 
1. Finish: Smooth or Stucco-embossed finish. 
2. Moisture Barrier:  1-mil- thick, heat-bonded polyethylene and kraft paper. 

 
 
2.4   VAPOR RETARDERS 
 

A. Mastics:  Materials recommended by insulation material manufacturer that are compatible with insulation 
materials, jackets, and substrates. 

 
 
PART 3  - EXECUTION 
 
 
3.1   EXAMINATION 
 

A. Examine substrates and conditions for compliance with requirements for installation and other conditions 
affecting performance of insulation application. 

 
B. Proceed with installation only after unsatisfactory conditions have been corrected. 

 
 
3.2   PREPARATION 
 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will adversely 
affect insulation application. 

 
 
3.3   GENERAL APPLICATION REQUIREMENTS 
 

A. Apply insulation materials, accessories, and finishes according to the manufacturer's written instructions; 
with smooth, straight, and even surfaces; and free of voids throughout the length of equipment.   
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B. Refer to schedules at the end of this Section for materials, forms, jackets, and thicknesses required for 
each equipment system. 

 
C. Use accessories compatible with insulation materials and suitable for the service.  Use accessories that do 

not corrode, soften, or otherwise attack insulation or jacket in either the wet or dry state. 
 

D. Apply multiple layers of insulation with longitudinal and end seams staggered. 
 

E. Seal joints and seams with vapor-retarder mastic on insulation indicated to receive a vapor retarder. 
 

F. Keep insulation materials dry during application and finishing. 
 

G. Apply insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive 
recommended by the insulation material manufacturer. 

 
H. Apply insulation with the least number of joints practical. 

 
I. Apply insulation over fittings and specialties, with continuous thermal and vapor-retarder integrity, unless 

otherwise indicated. 
 

J. Hangers and Anchors:  Where vapor retarder is indicated, seal penetrations in insulation at hangers, 
supports, anchors, and other projections with vapor-retarder mastic.  Apply insulation continuously through 
hangers and around anchor attachments. 

 
K. Insulation Terminations:  For insulation application where vapor retarders are indicated, seal ends with a 

compound recommended by the insulation material manufacturer to maintain vapor retarder. 
 

L. Apply insulation with integral jackets as follows: 
 

1. Pull jacket tight and smooth. 
2. Joints and Seams:  Cover with tape and vapor retarder as recommended by insulation material 

manufacturer to maintain vapor seal. 
3. Vapor-Retarder Mastics:  Where vapor retarders are indicated, apply mastic on seams and joints and 

at ends adjacent to flanges and fittings. 
 

M. Cut insulation according to manufacturer's written instructions to prevent compressing insulation to less 
than 75 percent of its nominal thickness. 

 
N. Install vapor-retarder mastic on equipment scheduled to receive vapor retarders.  Overlap insulation facing 

at seams and seal with vapor-retarder mastic and pressure-sensitive tape having same facing as 
insulation.  Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-retarder seal. 

 
O. Insulate the following indoor equipment: 

 
1. Air separators (small tanks). 
2. Chilled-water centrifugal pump housings. 
3. Heating hot-water heat exchangers. 
4. Plate & Frame heat exchangers, not factory insulated. 
5. Hot water and chilled water storage tanks, not factory insulated. 
6. Condensate receivers, not factory insulated. 
7.  Surge Tanks, not factory insulated. 
8.  Blowdown Separator. 
9.  Water Heaters. 
10.  All steam PRV’s, control valves, shut off valves, unions, etc. 
11.  Blow down heat recovery. 
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12. Steam Expansion Compensators. 
 

P. Omit insulation from the following: 
 

1. Vibration-control devices. 
2. Testing agency labels and stamps. 
3. Nameplates and data plates. 
4. Manholes. 
5. Handholes. 
6. Cleanouts. 

 
 
3.4   INDOOR TANK AND VESSEL INSULATION APPLICATION 
 

A. Blankets, Board, and Block Applications for Tanks and Vessels:  Secure insulation with adhesive and 
anchor pins and speed washers. 

 
1. Apply adhesives according to manufacturer's recommended coverage rates per square foot, for 100 

percent coverage of tank and vessel surfaces. 
2. Groove and score insulation materials to fit as closely as possible to the equipment, including 

contours.  Bevel insulation edges for cylindrical surfaces for tight joint.  Stagger end joints. 
3. Protect exposed corners with secured corner angles. 
4. Install adhesive-attached or self-adhesive anchor pins and speed washers on sides of tanks and 

vessels as follows: 
 

a. Do not weld anchor pins to ASME-labeled pressure vessels. 
b. On tank and vessel, 3 inches maximum from insulation end joints, and 16 inches o.c. in both 

directions. 
c. Do not overcompress insulation during installation. 
d. Cut and miter insulation segments to fit curved sides and dome heads of tanks and vessels. 

 
5. Impale insulation over anchor pins and attach speed washers. 
6. Cut excess portion of pins extending beyond speed washers or bend parallel with insulation surface.  

Cover exposed pins and washers with tape matching insulation facing 
7. Secure each layer of insulation with stainless-steel bands. 
8. Stagger joints between insulation layers at least 3 inches. 
9. Apply insulation in removable segments on equipment access doors and other elements that require 

frequent removal for service. 
10. Bevel and seal insulation ends around manholes, handholes, ASME stamps, and nameplates. 
11. Apply vapor-retarder mastic to open joints, breaks, and punctures for insulation indicated to receive 

vapor retarder. 
 

B. Flexible Elastomeric Thermal Insulation Applications for Tanks and Vessels:  Apply insulation over entire 
surface of tanks and vessels according to the manufacturer's written instructions. 

 
1. Apply 100 percent coverage of adhesive to surface with manufacturer's recommended adhesive. 
2. Seal longitudinal seams and end joints. 

 
 
3.5   FIELD-APPLIED JACKET APPLICATION 
 

A. PVC Jackets:  Apply jacket with longitudinal seams along top and bottom of tanks and vessels for 
horizontal applications.  Secure and seal seams and end joints with manufacturer's welding adhesive. 

 
1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the finish bead 
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along the seam and joint edge. 
 

B. Aluminum Jackets:  Secure jackets according to jacket manufacturer's written instructions. 
 
 
3.6   EQUIPMENT APPLICATIONS 
 

A. Insulation materials and thicknesses are specified in schedules at the end of this Section. 
 

B. Materials and thicknesses for systems listed below are specified in schedules at the end of this Section. 
 
 
3.7   INTERIOR TANK AND VESSEL INSULATION APPLICATION SCHEDULE 
 

A. Equipment: Air separators, expansion tanks and storage tanks. 
 

1. Operating Temperature:  35 to 75 deg F. 
2. Insulation Material: Calcium Silicate 
3. Insulation Thickness: 1 ½   
4. Field-Applied Jacket:  PVC OR Aluminum to match piping. 
5. Vapor Retarder Required:  Yes. 

 
B. Equipment: Chilled water pump housing. 
 

1. Operating Temperature:  32 to 75 deg F. 
2. Insulation Material: Material blanket 
3. Insulation Thickness: 1 ½   
4. Field-Applied Jacket: Gray material blanket with tie-up sides and ends 
5. Vapor Retarder Required:  Yes. 
6. Finish: Gray, washable. 
7.  Before the material blanket is installed the suction diffusers and  pump heads are to be painted with 

two coats of Chemicoat.  770-457-2657.  
 

C. Equipment: Heating hot-water heat exchangers,  water heaters. 
 

1. Operating Temperature: 100 to 450 deg F. 
2. Insulation Material: Calcium Silicate 
3. Insulation Thickness: 2 inches   
4. Field-Applied Jacket: Aluminum. 

 
a. Aluminum Thickness:  0.032 inch. 
b. Corrugation Dimension:  1-1/4 by 1/4 inch or 2-1/2 by 5/8 inch. 

 
5. Vapor Retarder Required:  Yes. 
6. Finish: None. 

 
 

 
 

END OF SECTION 15082 
 
N:\08\08100\08166 Mountainlands ATC\03_Specifications\100%\Div 15\15082 Equipment Insulation.doc 
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SECTION 15083 
 

HVAC PIPE INSULATION 
 
 
PART 1 - GENERAL 
 
 
1.1  RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

 
 
1.2  SUMMARY 
 

A. This Section includes preformed, rigid and flexible pipe insulation; insulating cements; field-applied 
jackets; accessories and attachments; and sealing compounds. 

 
B. Related Sections include the following: 

 
1. Division 7 Section "Firestopping" for firestopping materials and requirements for penetrations through 

fire and smoke barriers. 
2. Division 15 Section "Duct Insulation" for insulation for ducts and plenums. 
3. Division 15 Section "Equipment Insulation" for insulation materials and application for pumps, tanks, 

hydronic specialties, and other equipment. 
4. Division 15 Section "Hangers and Supports" for pipe insulation shields and protection saddles. 

 
1.3   SUBMITTALS 
 

A. Product Data:  Identify thermal conductivity, thickness, and jackets (both factory and field applied, if any), 
for each type of product indicated. 

 
B. Shop Drawings:  Show fabrication and installation details for the following: 

 
1. Application of protective shields, saddles, and inserts at pipe hangers for each type of insulation and 

hanger. 
2. Attachment and covering of heat trace inside insulation. 
3. Insulation application at pipe expansion joints for each type of insulation. 
4. Insulation application at elbows, fittings, flanges, valves, and specialties for each type of insulation. 
5. Removable insulation at piping specialties and equipment connections. 
6. Application of field-applied jackets. 

 
C. Material Test Reports:  From a qualified testing agency acceptable to authorities having jurisdiction 

indicating, interpreting, and certifying test results for compliance of insulation materials, sealers, 
attachments, cements, and jackets with requirements indicated.  Include dates of tests. 

 
D. Installer Certificates:  Signed by the Contractor certifying that installers comply with requirements. 

 
 
1.4   QUALITY ASSURANCE 
 

A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship program or 
another craft training program certified by the U.S. Department of Labor, Bureau of Apprenticeship and 
Training. 
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B. Fire-Test-Response Characteristics:  As determined by testing materials identical to those specified in this 

Section according to ASTM E 84, by a testing and inspecting agency acceptable to authorities having 
jurisdiction.  Factory label insulation and jacket materials and sealer and cement material containers with 
appropriate markings of applicable testing and inspecting agency. 

 
1. Insulation Installed Indoors:  Flame-spread rating of 25 or less, and smoke-developed rating of 50 or 

less. 
 

2. Insulation Installed Outdoors:  Flame-spread rating of 75 or less, and smoke-developed rating of 150 
or less. 

 
 
1.5   DELIVERY, STORAGE, AND HANDLING 
 

A. Packaging:  Ship insulation materials in containers marked by manufacturer with appropriate ASTM 
specification designation, type and grade, and maximum use temperature. 

 
 
1.6   COORDINATION 
 

A. Coordinate size and location of supports, hangers, and insulation shields specified in Division 15 Section 
"Hangers and Supports." 

 
B. Coordinate clearance requirements with piping Installer for insulation application. 

 
 
1.7   SCHEDULING 
 

A. Schedule insulation application after testing piping systems and, where required, after installing and 
testing heat-trace tape.  Insulation application may begin on segments of piping that have satisfactory test 
results. 

 
 
PART 2 - PRODUCTS 
 
 
2.1   MANUFACTURERS 
 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following: 

 
B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

 
1. Mineral-Fiber Insulation: 

 
a. CertainTeed Manson. 
b. Knauf FiberGlass GmbH. 
c. Owens-Corning Fiberglas Corp. 
d. Schuller International, Inc. 
e.   John Manville. 

 
2. Flexible Elastomeric Thermal Insulation: 

 
a. Armstrong World Industries, Inc. 
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b. Rubatex Corp. 
 

 
3. Calcium Silicate Insulation: 

 
a. Owens-Corning Fiberglas Corp. 
b. Pabco. 
c. Schuller International, Inc. 
d.    John Manville. 

 
 
2.2   INSULATION MATERIALS 
 

A. Mineral-Fiber Insulation:  Glass fibers bonded with a thermosetting resin complying with the following: 
 

1. Preformed Pipe Insulation:  Comply with ASTM C 547, Type 1, with factory-applied, all-purpose, 
vapor-retarder jacket. 

2. Blanket Insulation:  Comply with ASTM C 553, Type II, without facing. 
3. Fire-Resistant Adhesive:  Comply with MIL-A-3316C in the following classes and grades: 

 
a. Class 1, Grade A for bonding glass cloth and tape to unfaced glass-fiber insulation, for sealing 

edges of glass-fiber insulation, and for bonding lagging cloth to unfaced glass-fiber insulation. 
b. Class 2, Grade A for bonding glass-fiber insulation to metal surfaces. 

 
4. Vapor-Retarder Mastics:  Fire- and water-resistant, vapor-retarder mastic for indoor applications.  

Comply with MIL-C-19565C, Type II. 
5. Mineral-Fiber Insulating Cements:  Comply with ASTM C 195. 
6. Expanded or Exfoliated Vermiculite Insulating Cements:  Comply with ASTM C 196. 
7. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement:  Comply with ASTM C 449/C 449M. 

 
B. Calcium Silicate Insulation:  Preformed pipe sections of noncombustible, inorganic, hydrous calcium 

silicate with a nonasbestos fibrous reinforcement.  Comply with ASTM C 533, Type I. 
 

C. Prefabricated Thermal Insulating Fitting Covers:  Comply with ASTM C 450 for dimensions used in 
preforming insulation to cover valves, elbows, tees, and flanges. 

 
 
2.3   FIELD-APPLIED JACKETS 
 

A. General:  ASTM C 921, Type 1, unless otherwise indicated. 
 
B. Aluminum Jacket:  Aluminum roll stock, ready for shop or field cutting and forming to indicated sizes.  

Comply with ASTM B 209, 3003 alloy, H-14 temper. 
 

1. Finish and Thickness:  Smooth finish, 0.010 inch thick. 
2. Finish and Thickness:  Stucco-embossed finish, 0.016 inch thick. 
3. Moisture Barrier:  1-mil- thick, heat-bonded polyethylene and kraft paper. 
4. Elbows:  Preformed, 45- and 90-degree, short- and long-radius elbows; same material, finish, and 

thickness as jacket. 
 
 

2.4   VAPOR RETARDERS 
 

A. Mastics:  Materials recommended by insulation material manufacturer that are compatible with insulation 
materials, jackets, and substrates. 
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PART 3 - EXECUTION 
 
 
3.1   EXAMINATION 
 

A. Examine substrates and conditions for compliance with requirements for installation and other conditions 
affecting performance of insulation application. 

 
B. Proceed with installation only after unsatisfactory conditions have been corrected. 

 
 
3.2   PREPARATION 
 

A. Surface Preparation:  Clean and dry pipe and fitting surfaces.  Remove materials that will adversely affect 
insulation application. 

 
 
3.3   GENERAL APPLICATION REQUIREMENTS 
 

A. Apply insulation materials, accessories, and finishes according to the manufacturer's written instructions; 
with smooth, straight, and even surfaces; free of voids throughout the length of piping, including fittings, 
valves, and specialties. 

 
B. Refer to schedules at the end of this Section for materials, forms, jackets, and thicknesses required for 

each piping system. 
 

C. Use accessories compatible with insulation materials and suitable for the service.  Use accessories that do 
not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state. 

 
D. Apply insulation with longitudinal seams at top and bottom of horizontal pipe runs. 

 
E. Apply multiple layers of insulation with longitudinal and end seams staggered. 

 
F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties. 

 
G. Seal joints and seams with vapor-retarder mastic on insulation indicated to receive a vapor retarder. 

 
H. Keep insulation materials dry during application and finishing. 

 
I. Apply insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive 

recommended by the insulation material manufacturer. 
 

J. Apply insulation with the least number of joints practical. 
 

K. Apply insulation over fittings, valves, and specialties, with continuous thermal and vapor-retarder integrity, 
unless otherwise indicated.  Refer to special instructions for applying insulation over fittings, valves, and 
specialties. 

 
 

L. Hangers and Anchors:  Where vapor retarder is indicated, seal penetrations in insulation at hangers, 
supports, anchors, and other projections with vapor-retarder mastic. 

 
1. Apply insulation continuously through hangers and around anchor attachments. 
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2. For insulation application where vapor retarders are indicated, extend insulation on anchor legs at 
least 12 inches from point of attachment to pipe and taper insulation ends.  Seal tapered ends with a 
compound recommended by the insulation material manufacturer to maintain vapor retarder. 

3. Install insert materials and apply insulation to tightly join the insert.  Seal insulation to insulation inserts 
with adhesive or sealing compound recommended by the insulation material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over jacket, 
arranged to protect the jacket from tear or puncture by the hanger, support, and shield. 

 
M. Insulation Terminations:  For insulation application where vapor retarders are indicated, taper insulation 

ends.  Seal tapered ends with a compound recommended by the insulation material manufacturer to 
maintain vapor retarder. 

 
N. Apply adhesives and mastics at the manufacturer's recommended coverage rate. 

 
O. Apply insulation with integral jackets as follows: 

 
1. Pull jacket tight and smooth. 
2. Circumferential Joints:  Cover with 3-inch- wide strips, of same material as insulation jacket.  Secure 

strips with adhesive and outward clinching staples along both edges of strip and spaced 4 inches o.c. 
3. Longitudinal Seams:  Overlap jacket seams at least 1-1/2 inches.  Apply insulation with longitudinal 

seams at bottom of pipe.  Clean and dry surface to receive self-sealing lap.  Staple laps with outward 
clinching staples along edge at 4 inches o.c. 

 
a. Exception:  Do not staple longitudinal laps on insulation having a vapor retarder. 

 
4. Vapor-Retarder Mastics:  Where vapor retarders are indicated, apply mastic on seams and joints and 

at ends adjacent to flanges, unions, valves, and fittings. 
5. At penetrations in jackets for thermometers and pressure gages, fill and seal voids with vapor-retarder 

mastic. 
 

P. Roof Penetrations:  Apply insulation for interior applications to a point even with top of roof flashing. 
 

1. Seal penetrations with vapor-retarder mastic. 
2. Apply insulation for exterior applications tightly joined to interior insulation ends. 
3. Extend metal jacket of exterior insulation outside roof flashing at least 2 inches below top of roof 

flashing. 
4. Seal metal jacket to roof flashing with vapor-retarder mastic. 

 
Q. Exterior Wall Penetrations:  For penetrations of below-grade exterior walls, terminate insulation flush with 

mechanical sleeve seal.  Seal terminations with vapor-retarder mastic. 
 
R. Interior Fire-Rated Wall and Partition Penetrations:  Apply insulation continuously through penetrations of 

fire-rated walls and partitions. 
 

1. Firestopping and fire-resistive joint sealers are specified in Division 7 Section "Firestopping." 
S. Floor Penetrations:  Apply insulation continuously through floor assembly. 

 
1. For insulation with vapor retarders, seal insulation with vapor-retarder mastic where floor supports 

penetrate vapor retarder. 
 
 
3.4   MINERAL-FIBER INSULATION APPLICATION 
 

A. Apply insulation to straight pipes and tubes as follows: 
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1. Secure each layer of preformed pipe insulation to pipe with wire, tape, or bands without deforming 
insulation materials. 

2. Where vapor retarders are indicated, seal longitudinal seams and end joints with vapor-retarder 
mastic.  Apply vapor retarder to ends of insulation at intervals of 15 to 20 feet to form a vapor retarder 
between pipe insulation segments.   

3. For insulation with factory-applied jackets, secure laps with outward clinched staples at 6 inches o.c. 
4. For insulation with factory-applied jackets with vapor retarders, do not staple longitudinal tabs but 

secure tabs with additional adhesive as recommended by the insulation material manufacturer and 
seal with vapor-retarder mastic. 

 
B. Apply insulation to flanges as follows: 

 
1. Apply preformed pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation segment the same as overall width of the flange and bolts, plus twice the 

thickness of the pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent 

straight pipe segments with mineral-fiber blanket insulation. 
4. Apply canvas jacket material with manufacturer's recommended adhesive, overlapping seams at least 

1 inch, and seal joints with vapor-retarder mastic. 
 

C. Apply insulation to fittings and elbows as follows: 
 

1. Apply premolded insulation sections of the same material as straight segments of pipe insulation when 
available.  Secure according to manufacturer's written instructions. 

2. When premolded insulation elbows and fittings are not available, apply mitered sections of pipe 
insulation, or glass-fiber blanket insulation, to a thickness equal to adjoining pipe insulation.  Secure 
insulation materials with wire, tape, or bands. 

3. Cover fittings with standard PVC fitting covers. 
4. Cover fittings with heavy PVC fitting covers.  Overlap PVC covers on pipe insulation jackets at least 1 

inch at each end.  Secure fitting covers with manufacturer's attachments and accessories.  Seal 
seams with tape and vapor-retarder mastic. 

 
D. Apply insulation to valves and specialties as follows: 

 
1. Apply premolded insulation sections of the same material as straight segments of pipe insulation when 

available.  Secure according to manufacturer's written instructions. 
2. When premolded insulation sections are not available, apply glass-fiber blanket insulation to valve 

body.  Arrange insulation to permit access to packing and to allow valve operation without disturbing 
insulation.  For check valves, arrange insulation for access to stainer basket without disturbing 
insulation. 

3. Apply insulation to flanges as specified for flange insulation application. 
4. Use preformed standard PVC fitting covers for valve sizes where available.  Secure fitting covers with 

manufacturer's attachments and accessories.  Seal seams with tape and vapor-retarder mastic. 
 
 

5. Use preformed heavy PVC fitting covers for valve sizes where available.  Secure fitting covers with 
manufacturer's attachments and accessories.  Seal seams with tape and vapor-retarder mastic. 

6. For larger sizes where PVC fitting covers are not available, seal insulation with canvas jacket and 
sealing compound recommended by the insulation material manufacturer. 

 
 
3.5   FLEXIBLE ELASTOMERIC THERMAL INSULATION APPLICATION 
 

A. Apply insulation to straight pipes and tubes as follows: 
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1. Follow manufacturer's written instructions for applying insulation. 
2. Seal longitudinal seams and end joints with manufacturer's recommended adhesive.  Cement to avoid 

openings in insulation that will allow passage of air to the pipe surface. 
 

B. Apply insulation to flanges as follows: 
 

1. Apply pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation segment the same as overall width of the flange and bolts, plus twice the 

thickness of the pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent 

straight pipe segments with cut sections of sheet insulation of the same thickness as pipe insulation. 
4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive.  Cement to 

avoid openings in insulation that will allow passage of air to the pipe surface. 
 

C. Apply insulation to fittings and elbows as follows: 
 

1. Apply metered sections of pipe insulation. 
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive.  Cement to 

avoid openings in insulation that will allow passage of air to the pipe surface. 
 

D. Apply insulation to valves and specialties as follows: 
 

1. Apply preformed valve covers manufactured of the same material as pipe insulation and attached 
according to the manufacturer's written instructions. 

2. Apply cut segments of pipe and sheet insulation to valve body.  Arrange insulation to permit access to 
packing and to allow valve operation without disturbing insulation.  For check valves, fabricate 
removable sections of insulation arranged to allow access to strainer basket. 

3. Apply insulation to flanges as specified for flange insulation application. 
4. Secure insulation to valves and specialties and seal seams with manufacturer's recommended 

adhesive.  Cement to avoid openings in insulation that will allow passage of air to the pipe surface. 
 

 
3.6   FIELD-APPLIED JACKET APPLICATION 
 

A. Apply PVC jacket where indicated, with 1-inch overlap at longitudinal seams and end joints.  Seal with 
manufacturer's recommended adhesive.  Color for each piping system shall be selected by the Architect. 

 
B. Apply metal jacket where indicated, with 2-inch overlap at longitudinal seams and end joints.  Overlap 

longitudinal seams arranged to shed water.  Seal end joints with weatherproof sealant recommended by 
insulation manufacturer.  Secure jacket with stainless-steel bands 12 inches o.c. and at end joints. 

 
 
3.7   FINISHES 
 

A. Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two coats of the insulation 
manufacturer's recommended protective coating. 

 
B. Color:  Final color as selected by Architect.  Vary first and second coats to allow visual inspection of the 

completed Work. 
 
 
3.8   PIPING SYSTEM APPLICATIONS 
 

A. Insulation materials and thicknesses are specified in schedules at the end of this Section. 
 



HFS Architects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
HVAC PIPE INSULATION    15083 - 8 

B. Items Not Insulated:  Unless otherwise indicated, do not apply insulation to the following systems, 
materials, and equipment: 

 
1. Flexible connectors. 
2. Vibration-control devices. 
3. Below-grade piping, unless otherwise indicated. 
4. Chrome-plated pipes and fittings, unless potential for personnel injury. 
5. Non-Chilled water air chambers, unions, strainers, check valves, plug valves, and flow regulators. 

 
 
3.9  INSULATION APPLICATION SCHEDULE, GENERAL 
 

A. Refer to insulation application schedules for required insulation materials, vapor retarders, and field-
applied jackets.      

 
B. Application schedules identify piping system and indicate pipe size ranges and material, thickness, and 

jacket requirements. 
 
 
3.10 INTERIOR INSULATION APPLICATION SCHEDULE 
 

A. Service:  Chilled-water supply and return. 
 

1. Operating Temperature:  35 to 75 deg F. 
2. Insulation Material: Mineral Fiber with reinforced all service jacket. 
3. Insulation Thickness: See table A. 
4. Field-Applied Jacket: PVC, (Mechanical Rooms and where exposed.)  
5. Vapor Retarder Required: Yes. 
6. Finish: None.  

 
B. Service:  Heating and Glycol hot-water supply and return. 

 
1. Operating Temperature:  100 to 200 deg F. 
2. Insulation Material: Mineral Fiber with reinforced all service jacket 
3. Insulation Thickness: See table A. 
4. Field-Applied Jacket:  PVC (Mechanical Rooms and where exposed) 
5. Vapor Retarder Required: No. 
6. Finish: None. 
 

C. Service: Condenser-water supply and return & exterior make-up water to cooling towers.. 
 

1. Operating Temperature: 35 to 90 deg F. 
2. Insulation Material: Flexible elastomeric. 
3. Insulation Thickness: 1 inch inside building and 1-1/2 inch outside building.  (Exterior condenser water 

and makeup water piping to cooling tower is to be wrapped with electric heat trace. 
4. Field-Applied Jacket: Aluminum on exterior piping (PVC on interior exposed.) 
5. Vapor Retarder Required: Yes. 
6. Finish: Painted. 

 
 

    D.   Service:  Refrigerant suction and hot-gas piping. 
 

1. Operating Temperature:  35 to 50 deg F. 
2. Insulation Material: Flexible elastomeric  
3. Insulation Thickness: ½" for lines 1" and smaller, 1" for lines larger than 1". 
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4. Field-Applied Jacket: None. 
5. Vapor Retarder Required: Yes. 
6. Finish: Painted. 

 
 

Table A 
 
Insulation Thickness: 
 
Insulation thicknesses in Table A are based on insulation having thermal resistivity in the range of 4.0 to 4.6 hr. oF 
square foot/Btu per inch of thickness on a flat surface at a mean temperature of 75oF. 

 
 
 TABLE 'A' - MINIMUM PIPE INSULATION 

      INSULATION THICKNESS IN INCHES FOR PIPE SIZES  
 

 
 
 

PIPING 
SYSTEMS TYPES 

 
TEMPER
ATURE 
RANGE 

oF 

 
 

RUN 
OUTS UP 

TO 2” 

 
 
 

1” AND 
LESS 

 
 
 

1 ½” 
TO 2” 

 
 
 

2 ½” 
TO 4” 

 
 
 

5” TO 
10” 

 
 
 

12” AND 
LARGER 

HEATING SYSTEMS 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

Med. pressure/temp 251-305 1½" 2½" 3” 3" 3" 3" 

Low pressure/temp. 
 201-250 1½" 1½" 2" 2" 2" 2" 

 

Low temperature 120-200 1" 1" 1" 2" 2" 2" 

COOLING SYSTEMS 
        

Chilled water 40-55 1" 1" 1½" 1½" 1½" 1½" 

*1 Runouts not exceeding 12 feet in length to individual terminal units. 
*2 For piping exposed to outdoor air, increase thickness by 1/2 inch. 
 
For the purposes of the following Table A the following fluid temperatures and pressures are to be used unless 
specified otherwise: 
  
 
Heating hot water is 200 oF 
 

 
 

END OF SECTION 15083 
  
N:\08\08100\08166 Mountainlands ATC\03_Specifications\100%\Div 15\15083 Pipe Insulation.doc 



HFS Architects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
PLUMBING INSULATION 15084 - 1 

SECTION 15084 
 

PLUMBING INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Insulation Materials: 
 
a. Mineral fiber. 

 
2. Adhesives. 
3. Lagging adhesives. 
4. Sealants. 
5. Factory-applied jackets. 
6. Field-applied fabric-reinforcing mesh. 
7. Field-applied jackets. 
8. Tapes. 
9. Securements. 
10. Corner angles. 

B. Related Sections include the following: 
 
1. Division 15 Section "HVAC Insulation." 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include thermal conductivity, thickness, and jackets (both 
factory and field applied, if any). 

B. Shop Drawings: 

1. Detail application of protective shields, saddles, and inserts at hangers for each type of insulation and 
hanger. 

2. Detail attachment and covering of heat tracing inside insulation. 
3. Detail insulation application at pipe expansion joints for each type of insulation. 
4. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each type of 

insulation. 
5. Detail removable insulation at piping specialties, equipment connections, and access panels. 
6. Detail application of field-applied jackets. 

C. Qualification Data:  For qualified Installer. 
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D. Material Test Reports:  From a qualified testing agency acceptable to authorities having jurisdiction 
indicating, interpreting, and certifying test results for compliance of insulation materials, sealers, attachments, 
cements, and jackets, with requirements indicated.  Include dates of tests and test methods employed. 

E. Field quality-control reports. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship program or 
another craft training program certified by the Department of Labor, Bureau of Apprenticeship and Training. 

B. Fire-Test-Response Characteristics:  Insulation and related materials shall have fire-test-response 
characteristics indicated, as determined by testing identical products per ASTM E 84, by a testing and 
inspecting agency acceptable to authorities having jurisdiction.  Factory label insulation and jacket materials 
and adhesive, mastic, tapes, and cement material containers, with appropriate markings of applicable testing 
and inspecting agency. 

1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed index of 50 or 
less. 

2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed index of 150 or 
less. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate ASTM standard 
designation, type and grade, and maximum use temperature. 

1.6 COORDINATION 

A. Coordinate size and location of supports, hangers, and insulation shields specified in Division 15 Section 
"Hangers and Supports for Plumbing Piping and Equipment." 

B. Coordinate clearance requirements with piping Installer for piping insulation application and equipment 
Installer for equipment insulation application.  Before preparing piping Shop Drawings, establish and 
maintain clearance requirements for installation of insulation and field-applied jackets and finishes and for 
space required for maintenance. 

C. Coordinate installation and testing of heat tracing. 

1.7 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after installing and 
testing heat tracing.  Insulation application may begin on segments that have satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in each area of 
construction. 
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PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in Part 3 schedule articles for where insulating materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 
ppm when tested according to ASTM C 871. 

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to 
ASTM C 795. 

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process. 

F. Mineral-Fiber, Preformed Pipe Insulation: 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Fibrex Insulations Inc.; Coreplus 1200. 
b. Johns Manville; Micro-Lok. 
c. Knauf Insulation; 1000(Pipe Insulation. 
d. Manson Insulation Inc.; Alley-K. 
e. Owens Corning; Fiberglas Pipe Insulation. 

2. Type I, 850 deg F Materials:  Mineral or glass fibers bonded with a thermosetting resin.  Comply with 
ASTM C 547, Type I, Grade A, with factory-applied ASJ.  Factory-applied jacket requirements are 
specified in "Factory-Applied Jackets" Article. 

G. Mineral-Fiber, Pipe and Tank Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  
Semirigid board material with factory-applied ASJ complying with ASTM C 1393, Type II or Type IIIA 
Category 2, or with properties similar to ASTM C 612, Type IB.  Nominal density is 2.5 lb/cu. ft. or more.  
Thermal conductivity (k-value) at 100 deg F is 0.29 Btu x in./h x sq. ft. x deg F or less.  Factory-applied jacket 
requirements are specified in "Factory-Applied Jackets" Article. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. CertainTeed Corp.; CrimpWrap. 
b. Johns Manville; MicroFlex. 
c. Knauf Insulation; Pipe and Tank Insulation. 
d. Manson Insulation Inc.; AK Flex. 
e. Owens Corning; Fiberglas Pipe and Tank Insulation. 

2.2 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to 
itself and to surfaces to be insulated, unless otherwise indicated. 

B. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 

1. Products:  Subject to compliance with requirements, provide one of the following: 
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a. Childers Products, Division of ITW; CP-82. 
b. Foster Products Corporation, H. B. Fuller Company; 85-20. 
c. ITW TACC, Division of Illinois Tool Works; S-90/80. 
d. Marathon Industries, Inc.; 225. 
e. Mon-Eco Industries, Inc.; 22-25. 

C. ASJ Adhesive, and FSK and PVDC Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A for 
bonding insulation jacket lap seams and joints. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Products, Division of ITW; CP-82. 
b. Foster Products Corporation, H. B. Fuller Company; 85-20. 
c. ITW TACC, Division of Illinois Tool Works; S-90/80. 
d. Marathon Industries, Inc.; 225. 
e. Mon-Eco Industries, Inc.; 22-25. 

D. PVC Jacket Adhesive:  Compatible with PVC jacket. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Dow Chemical Company (The); 739, Dow Silicone. 
b. Johns-Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive. 
c. P.I.C. Plastics, Inc.; Welding Adhesive. 
d. Red Devil, Inc.; Celulon Ultra Clear. 
e. Speedline Corporation; Speedline Vinyl Adhesive. 

2.3 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-C-19565C, 
Type II. 

B. Vapor-Barrier Mastic:  Water based; suitable for indoor and outdoor use on below ambient services. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Products, Division of ITW; CP-35. 
b. Foster Products Corporation, H. B. Fuller Company; 30-90. 
c. ITW TACC, Division of Illinois Tool Works; CB-50. 
d. Marathon Industries, Inc.; 590. 
e. Mon-Eco Industries, Inc.; 55-40. 
f. Vimasco Corporation; 749. 

2. Water-Vapor Permeance:  ASTM E 96, Procedure B, 0.013 perm at 43-mil dry film thickness. 
3. Service Temperature Range:  Minus 20 to plus 180 deg F. 
4. Solids Content:  ASTM D 1644, 59 percent by volume and 71 percent by weight. 
5. Color:  White. 

C. Vapor-Barrier Mastic:  Solvent based; suitable for outdoor use on below ambient services. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Products, Division of ITW; Encacel. 
b. Foster Products Corporation, H. B. Fuller Company; 60-95/60-96. 
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c. Marathon Industries, Inc.; 570. 
d. Mon-Eco Industries, Inc.; 55-70. 

2. Water-Vapor Permeance:  ASTM F 1249, 0.05 perm at 30-mil dry film thickness. 
3. Service Temperature Range:  Minus 50 to plus 220 deg F. 
4. Solids Content:  ASTM D 1644, 33 percent by volume and 46 percent by weight. 
5. Color:  White. 

2.4 LAGGING ADHESIVES 

A. Description:  Comply with MIL-A-3316C Class I, Grade A and shall be compatible with insulation materials, 
jackets, and substrates. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Products, Division of ITW; CP-52. 
b. Foster Products Corporation, H. B. Fuller Company; 81-42. 
c. Marathon Industries, Inc.; 130. 
d. Mon-Eco Industries, Inc.; 11-30. 
e. Vimasco Corporation; 136. 

2. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-resistant 
lagging cloths over equipment and pipe insulation. 

3. Service Temperature Range:  Minus 50 to plus 180 deg F. 
4. Color:  White. 

2.5 SEALANTS 

A. FSK and Metal Jacket Flashing Sealants: 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Products, Division of ITW; CP-76-8. 
b. Foster Products Corporation, H. B. Fuller Company; 95-44. 
c. Marathon Industries, Inc.; 405. 
d. Mon-Eco Industries, Inc.; 44-05. 
e. Vimasco Corporation; 750. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range:  Minus 40 to plus 250 deg F. 
5. Color:  Aluminum. 

B. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants: 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Products, Division of ITW; CP-76. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range:  Minus 40 to plus 250 deg F. 
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5. Color:  White. 

2.6 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications.  When factory-applied 
jackets are indicated, comply with the following: 

1. ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; complying with 
ASTM C 1136, Type I. 

2. ASJ-SSL:  ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a removable 
protective strip; complying with ASTM C 1136, Type I. 

3. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; complying with 
ASTM C 1136, Type II. 

4. PVDC Jacket for Indoor Applications:  4-mil- thick, white PVDC biaxially oriented barrier film with a 
permeance at 0.02 perms when tested according to ASTM E 96 and with a flame-spread index of 5 
and a smoke-developed index of 20 when tested according to ASTM E 84. 

a. Products:  Subject to compliance with requirements, provide the following: 

1) Dow Chemical Company (The); Saran 540 Vapor Retarder Film and Saran 560 Vapor 
Retarder Film. 

5. PVDC Jacket for Outdoor Applications:  6-mil- thick, white PVDC biaxially oriented barrier film with a 
permeance at 0.01 perms when tested according to ASTM E 96 and with a flame-spread index of 5 
and a smoke-developed index of 25 when tested according to ASTM E 84. 

a. Products:  Subject to compliance with requirements, provide the following: 

1) Dow Chemical Company (The); Saran 540 Vapor Retarder Film and Saran 560 Vapor 
Retarder Film. 

6. PVDC-SSL Jacket:  PVDC jacket with a self-sealing, pressure-sensitive, acrylic-based adhesive 
covered by a removable protective strip. 

a. Products:  Subject to compliance with requirements, provide the following: 

1) Dow Chemical Company (The); Saran 540 Vapor Retarder Film and Saran 560 Vapor 
Retarder Film. 

2.7 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated. 

B. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, Class 16354-C; 
thickness as scheduled; roll stock ready for shop or field cutting and forming.  Thickness is indicated in field-
applied jacket schedules. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Johns Manville; Zeston. 
b. P.I.C. Plastics, Inc.; FG Series. 
c. Proto PVC Corporation; LoSmoke. 
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d. Speedline Corporation; SmokeSafe. 

2. Adhesive:  As recommended by jacket material manufacturer. 
3. Color:  White. 
4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate. 

a. Shapes:  45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, unions, 
reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and supply covers for 
lavatories. 

5. Factory-fabricated tank heads and tank side panels. 

C. Metal Jacket: 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Products, Division of ITW; Metal Jacketing Systems. 
b. PABCO Metals Corporation; Surefit. 
c. RPR Products, Inc.; Insul-Mate. 

2. Aluminum Jacket:  Comply with ASTM B 209, Alloy 3003, 3005, 3105 or 5005, Temper H-14. 

a. Sheet and roll stock ready for shop or field sizing or Factory cut and rolled to size. 
b. Finish and thickness are indicated in field-applied jacket schedules. 
c. Moisture Barrier for Indoor Applications:  1-mil- thick, heat-bonded polyethylene and kraft paper. 
d. Moisture Barrier for Outdoor Applications:  3-mil- thick, heat-bonded polyethylene and kraft 

paper. 
e. Factory-Fabricated Fitting Covers: 

1) Same material, finish, and thickness as jacket. 
2) Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius elbows. 
3) Tee covers. 
4) Flange and union covers. 
5) End caps. 
6) Beveled collars. 
7) Valve covers. 
8) Field fabricate fitting covers only if factory-fabricated fitting covers are not available. 

2.8 TAPES 

A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with 
ASTM C 1136. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0835. 
b. Compac Corp.; 104 and 105. 
c. Ideal Tape Co., Inc., an American Biltrite Company; 428 AWF ASJ. 
d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ. 

2. Width:  3 inches. 
3. Thickness:  11.5 mils. 
4. Adhesion:  90 ounces force/inch in width. 
5. Elongation:  2 percent. 
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6. Tensile Strength:  40 lbf/inch in width. 
7. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape. 

B. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying 
with ASTM C 1136. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827. 
b. Compac Corp.; 110 and 111. 
c. Ideal Tape Co., Inc., an American Biltrite Company; 491 AWF FSK. 
d. Venture Tape; 1525 CW, 1528 CW, and 1528 CW/SQ. 

2. Width:  3 inches. 
3. Thickness:  6.5 mils. 
4. Adhesion:  90 ounces force/inch in width. 
5. Elongation:  2 percent. 
6. Tensile Strength:  40 lbf/inch in width. 
7. FSK Tape Disks and Squares:  Precut disks or squares of FSK tape. 

C. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive.  Suitable for 
indoor and outdoor applications. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0555. 
b. Compac Corp.; 130. 
c. Ideal Tape Co., Inc., an American Biltrite Company; 370 White PVC tape. 
d. Venture Tape; 1506 CW NS. 

2. Width:  2 inches. 
3. Thickness:  6 mils. 
4. Adhesion:  64 ounces force/inch in width. 
5. Elongation:  500 percent. 
6. Tensile Strength:  18 lbf/inch in width. 

D. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800. 
b. Compac Corp.; 120. 
c. Ideal Tape Co., Inc., an American Biltrite Company; 488 AWF. 
d. Venture Tape; 3520 CW. 

2. Width:  2 inches. 
3. Thickness:  3.7 mils. 
4. Adhesion:  100 ounces force/inch in width. 
5. Elongation:  5 percent. 
6. Tensile Strength:  34 lbf/inch in width. 

E. PVDC Tape:  White vapor-retarder PVDC tape with acrylic adhesive. 

1. Products:  Subject to compliance with requirements, provide the following: 
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a. Dow Chemical Company (The); Saran 540 Vapor Retarder Tape. 

2. Width:  3 inches. 
3. Film Thickness:  4 mils. 
4. Adhesive Thickness:  1.5 mils. 
5. Elongation at Break:  145 percent. 
6. Tensile Strength:  55 lbf/inch in width. 

2.9 SECUREMENTS 

A. Bands: 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Products; Bands. 
b. PABCO Metals Corporation; Bands. 
c. RPR Products, Inc.; Bands. 

2. Stainless Steel:  ASTM A 167 or ASTM A 240/A 240M, Type 304 or Type 316; 0.015 inch thick, 1/2 
inch wide with wing or closed seal. 

3. Aluminum:  ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick, 1/2 inch 
wide with wing or closed seal. 

4. Springs:  Twin spring set constructed of stainless steel with ends flat and slotted to accept metal 
bands.  Spring size determined by manufacturer for application. 

B. Staples:  Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or Monel. 

C. Wire:  0.080-inch nickel-copper alloy or 0.062-inch soft-annealed, stainless steel. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. C & F Wire. 
b. Childers Products. 
c. PABCO Metals Corporation. 
d. RPR Products, Inc. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation and other conditions 
affecting performance of insulation application. 

1. Verify that systems and equipment to be insulated have been tested and are free of defects. 
2. Verify that surfaces to be insulated are clean and dry. 
3. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will adversely 
affect insulation application. 

B. Surface Preparation:  Clean and prepare surfaces to be insulated.  Before insulating, apply a corrosion 
coating to insulated surfaces as follows: 
 

C. Coordinate insulation installation with the trade installing heat tracing.  Comply with requirements for heat 
tracing that apply to insulation. 

D. Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless-steel 
surfaces, use demineralized water. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids 
throughout the length of equipment and piping including fittings, valves, and specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item 
of equipment and pipe system as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service.  Install accessories that 
do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties. 

G. Keep insulation materials dry during application and finishing. 

H. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive 
recommended by insulation material manufacturer. 

I. Install insulation with least number of joints practical. 

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, 
anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 
2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs from 

point of attachment to supported item to point of attachment to structure.  Taper and seal ends at 
attachment to structure with vapor-barrier mastic. 

3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to insulation inserts 
with adhesive or sealing compound recommended by insulation material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over jacket, 
arranged to protect jacket from tear or puncture by hanger, support, and shield. 

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film 
thicknesses. 
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L. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch- wide strips, of same material as insulation jacket.  Secure 

strips with adhesive and outward clinching staples along both edges of strip, spaced 4 inches o.c. 
3. Overlap jacket longitudinal seams at least 1-1/2 inches.  Install insulation with longitudinal seams at 

bottom of pipe.  Clean and dry surface to receive self-sealing lap.  Staple laps with outward clinching 
staples along edge at 4 inches o.c. 

a. For below ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape as recommended by insulation material manufacturer to maintain 
vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends 
adjacent to pipe flanges and fittings. 

M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness. 

N. Finish installation with systems at operating conditions.  Repair joint separations and cracking due to thermal 
movement. 

O. Repair damaged insulation facings by applying same facing material over damaged areas.  Extend patches 
at least 4 inches beyond damaged areas.  Adhere, staple, and seal patches similar to butt joints. 

P. For above ambient services, do not install insulation to the following: 

1. Vibration-control devices. 
2. Testing agency labels and stamps. 
3. Nameplates and data plates. 
4. Manholes. 
5. Handholes. 
6. Cleanouts. 

3.4 PENETRATIONS 

A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation above roof surface and seal with 

joint sealant.  For applications requiring indoor and outdoor insulation, install insulation for outdoor 
applications tightly joined to indoor insulation ends.  Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of roof flashing. 
4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Underground Exterior Wall Penetrations:  Terminate insulation flush with sleeve 
seal.  Seal terminations with flashing sealant. 

C. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation continuously through wall 
penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation inside wall surface and seal with 

joint sealant.  For applications requiring indoor and outdoor insulation, install insulation for outdoor 
applications tightly joined to indoor insulation ends.  Seal joint with joint sealant. 
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3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 2 inches. 
4. Seal jacket to wall flashing with flashing sealant. 

D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install insulation 
continuously through walls and partitions. 

E. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation continuously through 
penetrations of fire-rated walls and partitions. 

1. Comply with requirements in Division 07 Section "Penetration Firestopping"irestopping and fire-
resistive joint sealers. 

F. Insulation Installation at Floor Penetrations: 

1. Pipe:  Install insulation continuously through floor penetrations. 
2. Seal penetrations through fire-rated assemblies.  Comply with requirements in Division 07 Section 

"Penetration Firestopping." 

3.5 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials except where more specific 
requirements are specified in various pipe insulation material installation articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with continuous 
thermal and vapor-retarder integrity, unless otherwise indicated. 

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same material and 
density as adjacent pipe insulation.  Each piece shall be butted tightly against adjoining piece and 
bonded with adhesive.  Fill joints, seams, voids, and irregular surfaces with insulating cement finished 
to a smooth, hard, and uniform contour that is uniform with adjoining pipe insulation. 

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same material and 
thickness as used for adjacent pipe.  Cut sectional pipe insulation to fit.  Butt each section closely to 
the next and hold in place with tie wire.  Bond pieces with adhesive. 

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same material, density, 
and thickness as used for adjacent pipe.  Overlap adjoining pipe insulation by not less than two times 
the thickness of pipe insulation, or one pipe diameter, whichever is thicker.  For valves, insulate up to 
and including the bonnets, valve stuffing-box studs, bolts, and nuts.  Fill joints, seams, and irregular 
surfaces with insulating cement. 

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same material, 
density, and thickness as used for adjacent pipe.  Overlap adjoining pipe insulation by not less than 
two times the thickness of pipe insulation, or one pipe diameter, whichever is thicker.  Fill joints, 
seams, and irregular surfaces with insulating cement.  Insulate strainers so strainer basket flange or 
plug can be easily removed and replaced without damaging the insulation and jacket.  Provide a 
removable reusable insulation cover.  For below ambient services, provide a design that maintains 
vapor barrier. 

6. Insulate flanges and unions using a section of oversized preformed pipe insulation.  Overlap adjoining 
pipe insulation by not less than two times the thickness of pipe insulation, or one pipe diameter, 
whichever is thicker. 

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a mastic.  Install 
vapor-barrier mastic for below ambient services and a breather mastic for above ambient services.  
Reinforce the mastic with fabric-reinforcing mesh.  Trowel the mastic to a smooth and well-shaped 
contour. 
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8. For services not specified to receive a field-applied jacket except for flexible elastomeric and 
polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions.  Terminate 
ends with PVC end caps.  Tape PVC covers to adjoining insulation facing using PVC tape. 

9. Stencil or label the outside insulation jacket of each union with the word "UNION."  Match size and 
color of pipe labels. 

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test 
connections, flow meters, sensors, switches, and transmitters on insulated pipes, vessels, and equipment.  
Shape insulation at these connections by tapering it to and around the connection with insulating cement and 
finish with finishing cement, mastic, and flashing sealant. 

D. Install removable insulation covers at locations indicated.  Installation shall conform to the following: 

1. Make removable flange and union insulation from sectional pipe insulation of same thickness as that 
on adjoining pipe.  Install same insulation jacket as adjoining pipe insulation. 

2. When flange and union covers are made from sectional pipe insulation, extend insulation from flanges 
or union long at least two times the insulation thickness over adjacent pipe insulation on each side of 
flange or union.  Secure flange cover in place with stainless-steel or aluminum bands.  Select band 
material compatible with insulation and jacket. 

3. Construct removable valve insulation covers in same manner as for flanges except divide the two-part 
section on the vertical center line of valve body. 

4. When covers are made from block insulation, make two halves, each consisting of mitered blocks 
wired to stainless-steel fabric.  Secure this wire frame, with its attached insulation, to flanges with tie 
wire.  Extend insulation at least 2 inches over adjacent pipe insulation on each side of valve.  Fill 
space between flange or union cover and pipe insulation with insulating cement.  Finish cover 
assembly with insulating cement applied in two coats.  After first coat is dry, apply and trowel second 
coat to a smooth finish. 

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed surfaces with a 
metal jacket. 

3.6 MINERAL-FIBER INSULATION INSTALLATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten bands without 
deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-
barrier mastic and joint sealant. 

3. For insulation with factory-applied jackets on above ambient surfaces, secure laps with outward 
clinched staples at 6 inches o.c. 

4. For insulation with factory-applied jackets on below ambient surfaces, do not staple longitudinal tabs 
but secure tabs with additional adhesive as recommended by insulation material manufacturer and 
seal with vapor-barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of 

pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent 

straight pipe segments with mineral-fiber blanket insulation. 
4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch, and 

seal joints with flashing sealant. 
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C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed sections of same material as straight segments of pipe insulation when available. 
2. When preformed insulation elbows and fittings are not available, install mitered sections of pipe 

insulation, to a thickness equal to adjoining pipe insulation.  Secure insulation materials with wire or 
bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of same material as straight segments of pipe insulation when available. 
2. When preformed sections are not available, install mitered sections of pipe insulation to valve body. 
3. Arrange insulation to permit access to packing and to allow valve operation without disturbing 

insulation. 
4. Install insulation to flanges as specified for flange insulation application. 

3.7 FIELD-APPLIED JACKET INSTALLATION 

A. Where FSK jackets are indicated, install as follows: 

1. Draw jacket material smooth and tight. 
2. Install lap or joint strips with same material as jacket. 
3. Secure jacket to insulation with manufacturer's recommended adhesive. 
4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch- wide joint strips at end joints. 
5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation with vapor-

barrier mastic. 

B. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end joints; for 
horizontal applications, install with longitudinal seams along top and bottom of tanks and vessels.  Seal with 
manufacturer's recommended adhesive. 

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the finish bead 
along seam and joint edge. 

C. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end joints.  Overlap 
longitudinal seams arranged to shed water.  Seal end joints with weatherproof sealant recommended by 
insulation manufacturer.  Secure jacket with stainless-steel bands 12 inches o.c. and at end joints. 

D. Where PVDC jackets are indicated, install as follows: 

1. Apply three separate wraps of filament tape per insulation section to secure pipe insulation to pipe 
prior to installation of PVDC jacket. 

2. Wrap factory-presized jackets around individual pipe insulation sections with one end overlapping the 
previously installed sheet.  Install presized jacket with an approximate overlap at butt joint of 2 inches 
over the previous section.  Adhere lap seal using adhesive or SSL, and then apply 1-1/4 
circumferences of appropriate PVDC tape around overlapped butt joint. 

3. Continuous jacket can be spiral wrapped around a length of pipe insulation.  Apply adhesive or PVDC 
tape at overlapped spiral edge.  When electing to use adhesives, refer to manufacturer's written 
instructions for application of adhesives along this spiral edge to maintain a permanent bond. 

4. Jacket can be wrapped in cigarette fashion along length of roll for insulation systems with an outer 
circumference of 33-1/2 inches or less.  The 33-1/2-inch- circumference limit allows for 2-inch- overlap 
seal.  Using the length of roll allows for longer sections of jacket to be installed at one time.  Use 
adhesive on the lap seal.  Visually inspect lap seal for "fishmouthing," and use PVDC tape along lap 
seal to secure joint. 



HFS Architects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
PLUMBING INSULATION 15084 - 15 

5. Repair holes or tears in PVDC jacket by placing PVDC tape over the hole or tear and wrapping a 
minimum of 1-1/4 circumferences to avoid damage to tape edges. 

3.8 FINISHES 

A. Equipment and Pipe Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material:  Paint jacket with 
paint system identified below and as specified in Division 09 painting Sections. 

1. Flat Acrylic Finish:  Two finish coats over a primer that is compatible with jacket material and finish 
coat paint.  Add fungicidal agent to render fabric mildew proof. 

a. Finish Coat Material:  Interior, flat, latex-emulsion size. 

B. Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two coats of insulation 
manufacturer's recommended protective coating. 

C. Color:  Final color as selected by Architect.  Vary first and second coats to allow visual inspection of the 
completed Work. 

D. Do not field paint aluminum or stainless-steel jackets. 

3.9 PIPING INSULATION SCHEDULE, GENERAL 

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping 
system and pipe size range.  If more than one material is listed for a piping system, selection from materials 
listed is Contractor's option. 

B. Items Not Insulated:  Unless otherwise indicated, do not install insulation on the following: 

1. Drainage piping located in crawl spaces. 
2. Underground piping. 
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury. 

3.10 INDOOR PIPING INSULATION SCHEDULE 

A. Domestic Cold Water: 

1. NPS 1-1/2 and Smaller:  Insulation shall be the following: 
 
a. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch 

2. NPS 2 and Larger:  Insulation shall be the following: 
 
a. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1-1/2 inch thick. 

B. Domestic Hot and Recirculated Hot Water: 

1. NPS 1-1/2 and Smaller:  Insulation shall be the following: 

a. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch. 
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2. NPS 2 and Larger:  Insulation shall be the following: 

a. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1-1/2 inch thick. 

C. Stormwater and Overflow: 

1. All Pipe Sizes:  Insulation shall bethe following: 

a. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch. 

D. Roof Drain and Overflow Drain Bodies: 

1. All Pipe Sizes:  Insulation shall be the following: 

a. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch. 

E. Condensate and Equipment Drain Water below 60 Deg F: 

1. All Pipe Sizes:  Insulation shall be the following: 

a. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch. 

3.11 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE 

A. Storm Water and Overflow Piping Where Heat Tracing Is Installed: 

1. All Pipe Sizes:  Insulation shall be the following: 

a. Mineral-Fiber, Preformed Pipe Insulation, Type I:  2 inches thick. 

3.12 INDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the field-applied jacket 
over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor's option. 

C. Equipment, Concealed: 

1. None. 

D. Equipment, Exposed, up to 48 Inches in Diameter or with Flat Surfaces up to 72 Inches. 
 
1. Aluminum, Stucco Embossed:  0.016 inch thick. 

E. Equipment, Exposed, Larger Than 48 Inches in Diameter or with Flat Surfaces Larger Than 72 Inches: 
 
1. Aluminum, Stucco Embossed with 1-1/4-Inch- Deep Corrugations:  0.032 inch thick. 

F. Piping, Concealed: 

1. None. 
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G. Piping, Exposed: 

1. PVC:  20 mils thick. 

3.13 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the field-applied jacket 
over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor's option. 

C. Piping, Concealed: 

1. None. 

D. Piping, Exposed: 

1. PVC:  20 mils thick. 

END OF SECTION 15084 
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SECTION 15111 

 
GENERAL PIPING VALVES FOR HVAC PIPING 

 
 
PART 1 - GENERAL 
 
 
1.1  RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

 
 
1.2  SUMMARY 
 

A. This Section includes general duty valves common to several mechanical piping systems. 
 

B. Related Sections:  The following Sections contain requirements that relate to this Section: 
 

1. Special purpose valves are specified in Division 15 Sections. 
2. Valve tags and charts are specified in Division 15 Section "Identification for HVAC piping and equipment." 

 
 
1.3  SUBMITTALS 
 

A. General:  Submit each item in this Article according to the Conditions of the Contract and Division 1 
Specification Sections. 

 
B. Product Data for each valve type.  Include body material, valve design, pressure and temperature classification, 

end connection details, seating materials, trim material and arrangement, dimensions and required clearances, 
and installation instructions.  Include list indicating valve and its application. 

 
C. Maintenance data for valves to include in the operation and maintenance manual specified in Division 1.  

Include detailed manufacturer's instructions on adjusting, servicing, disassembling, and repairing. 
 
 
1.4  QUALITY ASSURANCE 
 

A. Single-Source Responsibility:  Comply with the requirements specified in Division 1 Section "Materials and 
Equipment," under "Source Limitations" Paragraph. 

 
B. ASME Compliance:  Comply with ASME B31.9 for building services piping and ASME B31.1 for power piping. 

 
C. MSS Compliance:  Comply with the various MSS Standard Practice documents referenced. 

 
 
1.5  DELIVERY, STORAGE, AND HANDLING 
 

A. Prepare valves for shipping as follows: 
 

1. Protect internal parts against rust and corrosion. 
2. Protect threads, flange faces, grooves, and weld ends. 
3. Set globe and gate valves closed to prevent rattling. 
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4. Set ball and plug valves open to minimize exposure of functional surfaces. 
5. Set butterfly valves closed or slightly open. 
6. Block check valves in either closed or open position. 

 
B. Use the following precautions during storage: 

 
1. Maintain valve end protection. 
2. Store indoors and maintain valve temperature higher than ambient dew-point temperature.  If outdoor 

storage is necessary, store valves off the ground in watertight enclosures. 
 

C. Use a sling to handle large valves.  Rig to avoid damage to exposed parts.  Do not use handwheels and stems 
as lifting or rigging points. 

 
 
PART 2 - PRODUCTS 
 
 
2.1  MANUFACTURERS 
 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
 

1. Center Line 
2. Conbraco Industries, Inc., Apollo Division 
3. Cla-Val Company 
4. Grinnell Corporation 
5. Hammond Valve Corporation 
6. Keystone Valve USA, Inc. 
7. Metraflex Company 
8. Milwaukee Valve Company, Inc. 
9. NIBCO, Inc.  
10. Stockham Valves & Fittings, Inc.  
11. Val-Matic Valve & Mfg. Corporation 
12. Victaulic Company of America 
13.  Bray 

 
 
2.2  BASIC, COMMON FEATURES 
 

A. Design:  Rising stem or rising outside screw and yoke stems, except as specified below. 
 

1. Nonrising stem valves may be used only where headroom prevents full extension of rising stems. 
 

B. Pressure and Temperature Ratings:  As indicated in the "Application Schedule" of Part 3 of this Section and as 
required to suit system pressures and temperatures. 

 
C. Sizes:  Same size as upstream pipe, unless otherwise indicated. 

 
D. Operators:  Use specified operators and handwheels, except provide the following special operator features: 

 
1. Handwheels:  For valves other than quarter turn. 
2. Lever Handles:  For quarter-turn valves 6 inches and smaller, except for plug valves, which shall have 

square heads.  Furnish Owner with 1 wrench for every 10 plug valves. 
3. Chain-Wheel Operators:  For valves 4 inches and larger, installed 120 inches or higher above finished floor 

elevation. 
4. Gear-Drive Operators:  For quarter-turn valves 8 inches and larger. 
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E. Extended Stems:  Where insulation is indicated or specified, provide extended stems arranged to receive 

insulation. 
 

F. Bypass and Drain Connections:  Comply with MSS SP-45 bypass and drain connections. 
 

G. Threads:  ASME B1.20.1. 
 

H. Flanges:  ASME B16.1 for cast iron, ASME B16.5 for steel, and ASME B16.24for bronze valves. 
 

I.   Solder Joint:  ASME B16.18. 
 

1. Caution:  Where soldered end connections are used, use solder having a melting point below 840 deg F for 
gate, globe, and check valves; below 421 deg F for ball valves. 

 
 
2.3  GATE VALVES 
 

A. No gate valves will be used on this project. 
 
 
2.4  BALL VALVES, HOT & CHILLED WATER 
 

A. Ball Valves, 4 Inches and Smaller:  MSS SP-110, 600-psi CWP, ASTM B 584 ,B 61 or B 62 bronze body 
(containing no more than 15% zinc), 2-piece construction; chrome-plated, full port, brass ball;  blowout proof; 
silicon- bronze or silicon-brass stem; teflon seats and seals; threaded or soldered end connections, valves for 
HVAC. 

 
1. Operator:  Vinyl-covered steel lever handle for sizes 2-1/2” and smaller. 
2. Operator:  Lever operators with lock for sizes 3” and larger. 
3. Valves shall be equipped with 2” extended handles of non-thermal conductive material.    Also provide 

a protective sleeve that allows operation of the valve without breaking the vapor seal or disturbing the 
insulation. Supply with memory stops, which are fully adjustable after insulation is applied. 

4. Memory Stop:  For operator handles. 
 
 
2.5  PLUG VALVES 
 

A. Plug Valves:  MSS SP-78, 175-psi CWP, ASTM A 126 cast-iron body and bonnet, cast-iron plug, Viton, or 
teflon packing, flanged or grooved end connections: 

 
1. Operator:  Square head with 1 wrench for every 10 valves. 
2. Operator:  Worm and gear with handwheel, sizes 6 inches and larger. 
3. Operator:  Worm and gear with chain wheel, sizes 6 inches and larger, 120 inches or higher above floor. 

 
 
2.6  GLOBE VALVES 
 

A. Globe Valves, 2-1/2 Inches and Smaller:  MSS SP-80; Class 150, 300-psi CWP; ASTM B 62 cast-bronze body 
and screwed bonnet, rubber, bronze, or teflon disc, silicon bronze-alloy stem, teflon-impregnated packing with 
bronze packing nut, threaded or soldered end connections; and with aluminum or malleable-iron handwheel. 

 
B. Globe Valves, 3 Inches and Larger:  MSS SP-85, Class 125, 200-psi CWP, ASTM A 126 cast-iron body and 

bolted bonnet with bronze fittings, renewable bronze seat and disc, brass-alloy stem, outside screw and yoke, 
teflon-impregnated packing with cast-iron follower, flanged end connections; and with cast-iron handwheel. 
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2.7  BUTTERFLY VALVES 
 

A. Butterfly Valves:  MSS SP-67 200/250 CWP, ASTM A536 Ductile Iron, full lug body, 2 inch extended neck, 316 
stainless steel or aluminum-bronze disc, slide through one piece 400 series stainless steel stem design with 
geometric connection to disc no taper pins, molded-in EPDM seat liner.  Valves must be suitable for bi-
directional dead end service at valves dead and rated pressure service with out the need for downstream 
flanges.  The disk can be made of stainless steel for chilled water valves. 

 
Operator for sizes 2-1/2” to 6”: Lever handle with latch lock. 
Operator for sizes 8” to 24”: Weather-proof Handwheel gear operator. 
Operator for 8” and larger, 120 “ or higher above floor: Cain-wheel operator assembly. 

 
B.   Butterfly Valves for high pressure applications: 

Valves shall meet the requirements of MSS SP-68, High Pressure Butterfly Valves with Offset Design.  Unless 
otherwise indicated, full lug type valves suitable for bi-directional end of line service at full rated pressure, 
without the need of a downstream flange.  ANSI Class 150 or 300, Carbon Steel Body, Stainless Steel Disc, 
Stainless Steel or Duplex Steel Stem, PTFE Seats, PTFE or Graphite Seals.  Permanently lubricated bearings 
of 316 Stainless Steel with Graphite.  2 ½” to 6” shall have lever lock operator, 8” and larger shall have gear 
operators or Pneumatic/Electric Actuators. 

 
NIBCO Figure Number LCS6822 (Class 150) 
NIBCO Figure Number LCS7822 (Class 300) 

 
 
2.8  CHECK VALVES 
 

A. Swing Check Valves, 2-1/2 Inches and Smaller:  MSS SP-80; Class 150, 300-psi CWP; horizontal swing, Y-
pattern, ASTM B 62 cast-bronze body and bonnet cap, rotating bronze disc with rubber seat or composition 
seat, threaded or soldered end connections: 

 
B. Swing Check Valves, 3 Inches and Larger:  MSS SP-71 Type 1, Class 125, 200-psi CWP, ASTM A 126 cast-

iron body and bolted bonnet cap, horizontal-swing bronze disc, flanged or grooved end connections. 
 

1.  On sumppump discharge use swing check valve with external spring or lever and weight. 
 

C. Wafer Check Valves:  Class 125, 200-psi CWP, ASTM A 126 cast-iron body, bronze disc/plates, stainless-steel 
pins and springs, Buna N seals, installed between flanges. 

 
1.  On grooved piping systems use grooved by grooved check valve in lieu of flanged or wafer with grooved 

flange adapters. 
 

D. Lift Check Valves:  Class 125, ASTM B 62 bronze body and cap (main components), horizontal or vertical 
pattern, lift-type, bronze disc or Buna N rubber disc with stainless-steel holder threaded or soldered end 
connections. 

 
 
2.9   DRAIN VALVES 
 

A. Full port bronze ball valves with ¾” hose thread outlet and hose cap and chain. 
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PART 3 - EXECUTION 
 
 
3.1  EXAMINATION 
 

A. Examine piping system for compliance with requirements for installation tolerances and other conditions 
affecting performance of valves.  Do not proceed with installation until unsatisfactory conditions have been 
corrected. 

 
B. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove special packing 

materials, such as blocks, used to prevent disc movement during shipping and handling. 
 

C. Operate valves from fully open to fully closed positions.  Examine guides and seats made accessible by such 
operation. 

 
D. Examine threads on valve and mating pipe for form and cleanliness. 

 
E. Examine mating flange faces for conditions that might cause leakage.  Check bolting for proper size, length, 

and material.  Check gasket material for proper size, material composition suitable for service, and freedom 
from defects and damage. 

 
F. Do not attempt to repair defective valves; replace with new valves. 

 
 
3.2  INSTALLATION 
 

A. Install valves as indicated, according to manufacturer's written instructions. 
 

B. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate the general 
arrangement of piping, fittings, and specialties. 

 
C. Install valves with unions or flanges at each piece of equipment arranged to allow servicing, maintenance, and 

equipment removal without system shutdown. 
 

D. Locate valves for easy access and provide separate support where necessary. 
 

E. Install valves in horizontal piping with stem at or above the center of the pipe. 
 

F. Install valves in a position to allow full stem movement. 
 

G. For chain-wheel operators, extend chains to 78 inches above finished floor elevation. 
 

H. Installation of Check Valves:  Install for proper direction of flow as follows: 
 

1. Swing Check Valves:  Horizontal position with hinge pin level. 
2. Wafer Check Valves:  Horizontal or vertical position, between flanges. 
3. Lift Check Valve:  With stem upright and plumb. 
 
Note – Install all checks a minimum of 5 pipe diameters downstream of pump discharge or elbow to avoid flow 
turbulence. Flow straighteners may be needed in extreme cases. 

 
 
3.3  SOLDERED CONNECTIONS 
 

A. Cut tube square and to exact lengths. 



HFS Architects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
GENERAL PIPING VALVES FOR HVAC PIPING  15111 - 6 

 
B. Clean end of tube to depth of valve socket with steel wool, sand cloth, or a steel wire brush to a bright finish.  

Clean valve socket. 
 
C. Apply proper soldering flux in an even coat to inside of valve socket and outside of tube. 

 
D. Open gate and globe valves to fully open position. 

 
E. Remove the cap and disc holder of swing check valves having composition discs. 

 
F. Insert tube into valve socket, making sure the end rests against the shoulder inside valve.  Rotate tube or valve 

slightly to ensure even distribution of the flux. 
 

G. Apply heat evenly to outside of valve around joint until solder melts on contact.  Feed solder until it completely 
fills the joint around tube.  Avoid hot spots or overheating valve.  Once the solder starts cooling, remove excess 
amounts around the joint with a cloth or brush. 

 
 
3.4  THREADED CONNECTIONS 
 

A. Note the internal length of threads in valve ends and proximity of valve internal seat or wall to determine how 
far pipe should be threaded into valve. 

 
B. Align threads at point of assembly. 

 
C. Apply appropriate tape or thread compound to the external pipe threads, except where dry seal threading is 

specified. 
 

D. Assemble joint, wrench tight.  Wrench on valve shall be on the valve end into which the pipe is being threaded. 
 

 
3.5  FLANGED CONNECTIONS 
 

A. Align flange surfaces parallel. 
 

B. Assemble joints by sequencing bolt tightening to make initial contact of flanges and gaskets as flat and parallel 
as possible.  Use suitable lubricants on bolt threads.  Tighten bolts gradually and uniformly with a torque 
wrench. 

 
C. For dead-end service, all butterfly valves, except for the NIBCO LD2000 / 3000, require flanges both upstream 

and downstream for proper shutoff and retention. NIBCO LD2000 / 3000 series butterfly valves are suitable for 
bubbletight dead-end service with out the need for a downstream flange. 

 
 
3.6  VALVE END SELECTION 
 

A. Select valves with the following ends or types of pipe/tube connections: 
 

1. Copper Tube Size, 2-1/2 Inches and Smaller:  Solder ends, except provide threaded ends for HVAC. 
2. Steel Pipe Sizes, 2-1/2 Inches and Smaller:  Threaded or grooved end. 
3. Steel Pipe Sizes, 3 Inches and Larger:  Grooved end or flanged. 
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3.7  APPLICATION  
 

A. General Application:  Use gate, ball, and butterfly valves for shutoff duty; globe, ball, and butterfly for throttling 
duty.  Refer to piping system Specification Sections for specific valve applications and arrangements. 

 
 
3.8  ADJUSTING 
 

A. Adjust or replace packing after piping systems have been tested and put into service, but before final adjusting 
and balancing.  Replace valves if leak persists. 

 
 

END OF SECTION 15111   
    
N:\08\08100\08166 Mountainlands ATC\03_Specifications\100%\Div 15\15111 General Piping Valves for HVAC Piping.DOC 
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SECTION 15112 
 

GENERAL-DUTY VALVES FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Bronze angle valves. 
2. Bronze ball valves. 
3. Iron, single-flange butterfly valves. 
4. Iron, grooved-end butterfly valves. 
5. Bronze lift check valves. 
6. Bronze swing check valves. 
7. Iron swing check valves. 
8. Iron swing check valves with closure control. 
9. Iron, grooved-end swing check valves. 
10. Iron, center-guided check valves. 
11. Iron, plate-type check valves. 
12. Bronze gate valves. 
13. Iron gate valves. 
14. Bronze globe valves. 
15. Iron globe valves. 
16. Chainwheels. 

B. Related Sections: 

1. Division 15 plumbing piping Sections for specialty valves applicable to those Sections only. 
2. Division 15 Section "Identification for Plumbing Piping and Equipment" for valve tags and schedules. 
3. Division 02 water distribution piping Sections for general-duty and specialty valves for site construction 

piping. 

1.3 DEFINITIONS 

A. CWP:  Cold working pressure. 

B. EPDM:  Ethylene propylene copolymer rubber. 

C. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber. 

D. NRS:  Nonrising stem. 

E. OS&Y:  Outside screw and yoke. 
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F. RS:  Rising stem. 

G. SWP:  Steam working pressure. 

1.4 SUBMITTALS 

A. Product Data:  For each type of valve indicated. 

1.5 QUALITY ASSURANCE 

A. Source Limitations for Valves:  Obtain each type of valve from single source from single manufacturer. 

B. ASME Compliance: 

1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria. 
2. ASME B31.1 for power piping valves. 
3. ASME B31.9 for building services piping valves. 

C. NSF Compliance:  NSF 61 for valve materials for potable-water service. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Prepare valves for shipping as follows: 

1. Protect internal parts against rust and corrosion. 
2. Protect threads, flange faces, grooves, and weld ends. 
3. Set angle, gate, and globe valves closed to prevent rattling. 
4. Set ball and plug valves open to minimize exposure of functional surfaces. 
5. Set butterfly valves closed or slightly open. 
6. Block check valves in either closed or open position. 

B. Use the following precautions during storage: 

1. Maintain valve end protection. 
2. Store valves indoors and maintain at higher than ambient dew point temperature.  If outdoor storage is 

necessary, store valves off the ground in watertight enclosures. 

C. Use sling to handle large valves; rig sling to avoid damage to exposed parts.  Do not use handwheels or 
stems as lifting or rigging points. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR VALVES 

A. Refer to valve schedule articles for applications of valves. 

B. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system pressures and 
temperatures. 
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C. Valve Sizes:  Same as upstream piping unless otherwise indicated. 

D. Valve Actuator Types: 

1. Gear Actuator:  For quarter-turn valves NPS 8 and larger. 
2. Handwheel:  For valves other than quarter-turn types. 
3. Handlever:  For quarter-turn valves NPS 6 and smaller except plug valves. 
4. Wrench:  For plug valves with square heads.  Furnish Owner with 1 wrench for every 5 plug valves, for 

each size square plug-valve head. 
5. Chainwheel:  Device for attachment to valve handwheel, stem, or other actuator; of size and with chain 

for mounting height, as indicated in the "Valve Installation" Article. 

E. Valves in Insulated Piping:  With 2-inch stem extensions and the following features: 

1. Gate Valves:  With rising stem. 
2. Ball Valves:  With extended operating handle of non-thermal-conductive material, and protective 

sleeve that allows operation of valve without breaking the vapor seal or disturbing insulation. 
3. Butterfly Valves:  With extended neck. 

F. Valve-End Connections: 

1. Flanged:  With flanges according to ASME B16.1 for iron valves. 
2. Grooved:  With grooves according to AWWA C606. 
3. Solder Joint:  With sockets according to ASME B16.18. 
4. Threaded:  With threads according to ASME B1.20.1. 

G. Valve Bypass and Drain Connections:  MSS SP-45. 

2.2 BRONZE ANGLE VALVES 

A. Class 125, Bronze Angle Valves with Bronze Disc: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Hammond Valve. 
b. Milwaukee Valve Company. 

2. Description: 

a. Standard:  MSS SP-80, Type 1. 
b. CWP Rating:  200 psig. 
c. Body Material:  ASTM B 62, bronze with integral seat and screw-in bonnet. 
d. Ends:  Threaded. 
e. Stem and Disc:  Bronze. 
f. Packing:  Asbestos free. 
g. Handwheel:  Malleable iron, bronze, or aluminum. 

2.3 BRONZE BALL VALVES 

A. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
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a. American Valve, Inc. 
b. Conbraco Industries, Inc.; Apollo Valves. 
c. Crane Co.; Crane Valve Group; Crane Valves. 
d. Hammond Valve. 
e. Lance Valves; a division of Advanced Thermal Systems, Inc. 
f. Legend Valve. 
g. Milwaukee Valve Company. 
h. NIBCO INC. 
i. Red-White Valve Corporation. 
j. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard:  MSS SP-110. 
b. SWP Rating:  150 psig. 
c. CWP Rating:  600 psig. 
d. Body Design:  Two piece. 
e. Body Material:  Bronze. 
f. Ends:  Threaded. 
g. Seats:  PTFE or TFE. 
h. Stem:  Bronze. 
i. Ball:  Chrome-plated brass. 
j. Port:  Full. 

B. Two-Piece, Full-Port, Bronze Ball Valves with Stainless-Steel Trim: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Conbraco Industries, Inc.; Apollo Valves. 
b. Crane Co.; Crane Valve Group; Crane Valves. 
c. Hammond Valve. 
d. Lance Valves; a division of Advanced Thermal Systems, Inc. 
e. Milwaukee Valve Company. 
f. NIBCO INC. 
g. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard:  MSS SP-110. 
b. SWP Rating:  150 psig. 
c. CWP Rating:  600 psig. 
d. Body Design:  Two piece. 
e. Body Material:  Bronze. 
f. Ends:  Threaded. 
g. Seats:  PTFE or TFE. 
h. Stem:  Stainless steel. 
i. Ball:  Stainless steel, vented. 
j. Port:  Full. 

C. Two-Piece, Regular-Port, Bronze Ball Valves with Bronze Trim: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. American Valve, Inc. 
b. Conbraco Industries, Inc.; Apollo Valves. 
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c. Crane Co.; Crane Valve Group; Jenkins Valves. 
d. Crane Co.; Crane Valve Group; Stockham Division. 
e. DynaQuip Controls. 
f. Hammond Valve. 
g. Lance Valves; a division of Advanced Thermal Systems, Inc. 
h. Milwaukee Valve Company. 
i. NIBCO INC. 

2. Description: 

a. Standard:  MSS SP-110. 
b. SWP Rating:  150 psig. 
c. CWP Rating:  600 psig. 
d. Body Design:  Two piece. 
e. Body Material:  Bronze. 
f. Ends:  Threaded. 
g. Seats:  PTFE or TFE. 
h. Stem:  Bronze. 
i. Ball:  Chrome-plated brass. 
j. Port:  Regular. 

D. Two-Piece, Regular-Port, Bronze Ball Valves with Stainless-Steel Trim: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Conbraco Industries, Inc.; Apollo Valves. 
b. Crane Co.; Crane Valve Group; Jenkins Valves. 
c. Hammond Valve. 
d. Milwaukee Valve Company. 

2. Description: 

a. Standard:  MSS SP-110. 
b. SWP Rating:  150 psig. 
c. CWP Rating:  600 psig. 
d. Body Design:  Two piece. 
e. Body Material:  Bronze. 
f. Ends:  Threaded. 
g. Seats:  PTFE or TFE. 
h. Stem:  Stainless steel. 
i. Ball:  Stainless steel, vented. 
j. Port:  Regular. 

E. Three-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Conbraco Industries, Inc.; Apollo Valves. 
b. DynaQuip Controls. 
c. Hammond Valve. 
d. Milwaukee Valve Company. 
e. NIBCO INC. 
f. Red-White Valve Corporation. 

2. Description: 
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a. Standard:  MSS SP-110. 
b. SWP Rating:  150 psig. 
c. CWP Rating:  600 psig. 
d. Body Design:  Three piece. 
e. Body Material:  Bronze. 
f. Ends:  Threaded. 
g. Seats:  PTFE or TFE. 
h. Stem:  Bronze. 
i. Ball:  Chrome-plated brass. 
j. Port:  Full. 

F. Three-Piece, Full-Port, Bronze Ball Valves with Stainless-Steel Trim: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Conbraco Industries, Inc.; Apollo Valves. 
b. Hammond Valve. 
c. Milwaukee Valve Company. 
d. NIBCO INC. 

2. Description: 

a. Standard:  MSS SP-110. 
b. SWP Rating:  150 psig. 
c. CWP Rating:  600 psig. 
d. Body Design:  Three piece. 
e. Body Material:  Bronze. 
f. Ends:  Threaded. 
g. Seats:  PTFE or TFE. 
h. Stem:  Stainless steel. 
i. Ball:  Stainless steel, vented. 
j. Port:  Full. 

2.4 IRON, SINGLE-FLANGE BUTTERFLY VALVES 

A. 200 CWP, Iron, Single-Flange Butterfly Valves with EPDM Seat and Aluminum-Bronze Disc: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. ABZ Valve and Controls; a division of ABZ Manufacturing, Inc. 
b. Conbraco Industries, Inc.; Apollo Valves. 
c. Cooper Cameron Valves; a division of Cooper Cameron Corporation. 
d. Crane Co.; Crane Valve Group; Jenkins Valves. 
e. Crane Co.; Crane Valve Group; Stockham Division. 
f. DeZurik Water Controls. 
g. Flo Fab Inc. 
h. Hammond Valve. 
i. Kitz Corporation. 
j. Legend Valve. 
k. Milwaukee Valve Company. 
l. NIBCO INC. 
m. Norriseal; a Dover Corporation company. 
n. Red-White Valve Corporation. 
o. Spence Strainers International; a division of CIRCOR International, Inc. 
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p. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard:  MSS SP-67, Type I. 
b. CWP Rating:  200 psig. 
c. Body Design:  Lug type; suitable for bidirectional dead-end service at rated pressure without 

use of downstream flange. 
d. Body Material:  ASTM A 126, cast iron or ASTM A 536, ductile iron. 
e. Seat:  EPDM. 
f. Stem:  One- or two-piece stainless steel. 
g. Disc:  Aluminum bronze. 

B. 200 CWP, Iron, Single-Flange Butterfly Valves with NBR Seat and Aluminum-Bronze Disc: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. ABZ Valve and Controls; a division of ABZ Manufacturing, Inc. 
b. Conbraco Industries, Inc.; Apollo Valves. 
c. Cooper Cameron Valves; a division of Cooper Cameron Corporation. 
d. Crane Co.; Crane Valve Group; Jenkins Valves. 
e. Crane Co.; Crane Valve Group; Stockham Division. 
f. DeZurik Water Controls. 
g. Flo Fab Inc. 
h. Hammond Valve. 
i. Kitz Corporation. 
j. Legend Valve. 
k. Milwaukee Valve Company. 
l. NIBCO INC. 
m. Norriseal; a Dover Corporation company. 
n. Red-White Valve Corporation. 
o. Spence Strainers International; a division of CIRCOR International, Inc. 
p. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard:  MSS SP-67, Type I. 
b. CWP Rating:  200 psig. 
c. Body Design:  Lug type; suitable for bidirectional dead-end service at rated pressure without 

use of downstream flange. 
d. Body Material:  ASTM A 126, cast iron or ASTM A 536, ductile iron. 
e. Seat:  NBR. 
f. Stem:  One- or two-piece stainless steel. 
g. Disc:  Aluminum bronze. 

C. 200 CWP, Iron, Single-Flange Butterfly Valves with EPDM Seat and Ductile-Iron Disc: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. ABZ Valve and Controls; a division of ABZ Manufacturing, Inc. 
b. American Valve, Inc. 
c. Conbraco Industries, Inc.; Apollo Valves. 
d. Cooper Cameron Valves; a division of Cooper Cameron Corporation. 
e. Crane Co.; Crane Valve Group; Center Line. 
f. Crane Co.; Crane Valve Group; Stockham Division. 
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g. DeZurik Water Controls. 
h. Flo Fab Inc. 
i. Hammond Valve. 
j. Kitz Corporation. 
k. Legend Valve. 
l. Milwaukee Valve Company. 
m. Mueller Steam Specialty; a division of SPX Corporation. 
n. NIBCO INC. 
o. Norriseal; a Dover Corporation company. 
p. Spence Strainers International; a division of CIRCOR International, Inc. 
q. Sure Flow Equipment Inc. 
r. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard:  MSS SP-67, Type I. 
b. CWP Rating:  200 psig. 
c. Body Design:  Lug type; suitable for bidirectional dead-end service at rated pressure without 

use of downstream flange. 
d. Body Material:  ASTM A 126, cast iron or ASTM A 536, ductile iron. 
e. Seat:  EPDM. 
f. Stem:  One- or two-piece stainless steel. 
g. Disc:  Nickel-plated or -coated ductile iron. 

D. 200 CWP, Iron, Single-Flange Butterfly Valves with NBR Seat and Ductile-Iron Disc: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. ABZ Valve and Controls; a division of ABZ Manufacturing, Inc. 
b. American Valve, Inc. 
c. Conbraco Industries, Inc.; Apollo Valves. 
d. Cooper Cameron Valves; a division of Cooper Cameron Corporation. 
e. Crane Co.; Crane Valve Group; Center Line. 
f. Crane Co.; Crane Valve Group; Stockham Division. 
g. DeZurik Water Controls. 
h. Flo Fab Inc. 
i. Hammond Valve. 
j. Kitz Corporation. 
k. Legend Valve. 
l. Milwaukee Valve Company. 
m. Mueller Steam Specialty; a division of SPX Corporation. 
n. NIBCO INC. 
o. Norriseal; a Dover Corporation company. 
p. Spence Strainers International; a division of CIRCOR International, Inc. 
q. Sure Flow Equipment Inc. 
r. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard:  MSS SP-67, Type I. 
b. CWP Rating:  200 psig. 
c. Body Design:  Lug type; suitable for bidirectional dead-end service at rated pressure without 

use of downstream flange. 
d. Body Material:  ASTM A 126, cast iron or ASTM A 536, ductile iron. 
e. Seat:  NBR. 
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f. Stem:  One- or two-piece stainless steel. 
g. Disc:  Nickel-plated or -coated ductile iron. 

E. 200 CWP, Iron, Single-Flange Butterfly Valves with EPDM Seat and Stainless-Steel Disc: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the: 

a. ABZ Valve and Controls; a division of ABZ Manufacturing, Inc. 
b. American Valve, Inc. 
c. Conbraco Industries, Inc.; Apollo Valves. 
d. Cooper Cameron Valves; a division of Cooper Cameron Corporation. 
e. Crane Co.; Crane Valve Group; Jenkins Valves. 
f. Crane Co.; Crane Valve Group; Stockham Division. 
g. DeZurik Water Controls. 
h. Flo Fab Inc. 
i. Hammond Valve. 
j. Kitz Corporation. 
k. Legend Valve. 
l. Milwaukee Valve Company. 
m. Mueller Steam Specialty; a division of SPX Corporation. 
n. NIBCO INC. 
o. Norriseal; a Dover Corporation company. 
p. Red-White Valve Corporation. 
q. Spence Strainers International; a division of CIRCOR International, Inc. 
r. Sure Flow Equipment Inc. 
s. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard:  MSS SP-67, Type I. 
b. CWP Rating:  200 psig. 
c. Body Design:  Lug type; suitable for bidirectional dead-end service at rated pressure without 

use of downstream flange. 
d. Body Material:  ASTM A 126, cast iron or ASTM A 536, ductile iron. 
e. Seat:  EPDM. 
f. Stem:  One- or two-piece stainless steel. 
g. Disc:  Stainless steel. 

F. 200 CWP, Iron, Single-Flange Butterfly Valves with NBR Seat and Stainless-Steel Disc: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. ABZ Valves and Controls; A div. of ABZ Manufacturing, Inc. 
b. American Valve, Inc. 
c. Conbraco Industries, Inc.; Apollo Valves. 
d. Cooper Cameron Valves; A div. of Cooper Cameron Corp. 
e. Crane Co.; Crane Valve Group; Jenkins Valves. 
f. Crane Co.; Crane Valve Group; Stockham Div. 
g. DeZurik Water Controls. 
h. Flo Fab Inc. 
i. Hammond Valve. 
j. Kitz Corporation. 
k. Legend Valve. 
l. Milwaukee Valve Company. 
m. Mueller Steam Specialty; a division of SPX Corporation. 
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n. NIBCO INC. 
o. Norriseal; a Dover Corporation company. 
p. Red-White Valve Corporation. 
q. Spence Strainers International; a division of CIRCOR International, Inc. 
r. Sure Flow Equipment Inc. 
s. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard:  MSS SP-67, Type I. 
b. CWP Rating:  200 psig. 
c. Body Design:  Lug type; suitable for bidirectional dead-end service at rated pressure without 

use of downstream flange. 
d. Body Material:  ASTM A 126, cast iron or ASTM A 536, ductile iron. 
e. Seat:  NBR. 
f. Stem:  One- or two-piece stainless steel. 
g. Disc:  Stainless steel. 

2.5 IRON, GROOVED-END BUTTERFLY VALVES 

A. 175 CWP, Iron, Grooved-End Butterfly Valves: 

a. Kennedy Valve; a division of McWane, Inc. 
b. Shurjoint Piping Products. 
c. Tyco Fire Products LP; Grinnell Mechanical Products. 
d. Victaulic Company. 

2. Description: 

a. Standard:  MSS SP-67, Type I. 
b. CWP Rating:  175 psig. 
c. Body Material:  Coated, ductile iron. 
d. Stem:  Two-piece stainless steel. 
e. Disc:  Coated, ductile iron. 
f. Seal:  EPDM. 

B. 300 CWP, Iron, Grooved-End Butterfly Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Anvil International, Inc. 
b. Kennedy Valve; a division of McWane, Inc. 
c. Mueller Steam Specialty; a division of SPX Corporation. 
d. NIBCO INC. 
e. Shurjoint Piping Products. 
f. Tyco Fire Products LP; Grinnell Mechanical Products. 
g. Victaulic Company. 

2. Description: 

a. Standard:  MSS SP-67, Type I. 
b. NPS 8 and Smaller CWP Rating:  300 psig. 
c. NPS 10 and Larger CWP Rating:  200 psig. 
d. Body Material:  Coated, ductile iron. 
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e. Stem:  Two-piece stainless steel. 
f. Disc:  Coated, ductile iron. 
g. Seal:  EPDM. 

2.6 BRONZE LIFT CHECK VALVES 

A. Class 125, Lift Check Valves with Bronze Disc: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Crane Co.; Crane Valve Group; Crane Valves. 
b. Crane Co.; Crane Valve Group; Jenkins Valves. 
c. Crane Co.; Crane Valve Group; Stockham Division. 

2. Description: 

a. Standard:  MSS SP-80, Type 1. 
b. CWP Rating:  200 psig. 
c. Body Design:  Vertical flow. 
d. Body Material:  ASTM B 61 or ASTM B 62, bronze. 
e. Ends:  Threaded. 
f. Disc:  Bronze. 

2.7 BRONZE SWING CHECK VALVES 

A. Class 125, Bronze Swing Check Valves with Bronze Disc: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. American Valve, Inc. 
b. Crane Co.; Crane Valve Group; Crane Valves. 
c. Crane Co.; Crane Valve Group; Jenkins Valves. 
d. Crane Co.; Crane Valve Group; Stockham Division. 
e. Hammond Valve. 
f. Kitz Corporation. 
g. Milwaukee Valve Company. 
h. NIBCO INC. 
i. Powell Valves. 
j. Red-White Valve Corporation. 
k. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
l. Zy-Tech Global Industries, Inc. 

2. Description: 

a. Standard:  MSS SP-80, Type 3. 
b. CWP Rating:  200 psig. 
c. Body Design:  Horizontal flow. 
d. Body Material:  ASTM B 62, bronze. 
e. Ends:  Threaded. 
f. Disc:  Bronze. 

B. Class 150, Bronze Swing Check Valves with Bronze Disc: 



HFS Architects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
GENERAL-DUTY VALVES FOR PLUMBING PIPING 15112 - 12 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. American Valve, Inc. 
b. Crane Co.; Crane Valve Group; Crane Valves. 
c. Crane Co.; Crane Valve Group; Jenkins Valves. 
d. Crane Co.; Crane Valve Group; Stockham Division. 
e. Kitz Corporation. 
f. Milwaukee Valve Company. 
g. NIBCO INC. 
h. Red-White Valve Corporation. 
i. Zy-Tech Global Industries, Inc. 

2. Description: 

a. Standard:  MSS SP-80, Type 3. 
b. CWP Rating:  300 psig. 
c. Body Design:  Horizontal flow. 
d. Body Material:  ASTM B 62, bronze. 
e. Ends:  Threaded. 
f. Disc:  Bronze. 

2.8 IRON SWING CHECK VALVES 

A. Class 125, Iron Swing Check Valves with Metal Seats: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Crane Co.; Crane Valve Group; Crane Valves. 
b. Crane Co.; Crane Valve Group; Jenkins Valves. 
c. Crane Co.; Crane Valve Group; Stockham Division. 
d. Hammond Valve. 
e. Kitz Corporation. 
f. Legend Valve. 
g. Milwaukee Valve Company. 
h. NIBCO INC. 
i. Powell Valves. 
j. Red-White Valve Corporation. 
k. Sure Flow Equipment Inc. 
l. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
m. Zy-Tech Global Industries, Inc. 

2. Description: 

a. Standard:  MSS SP-71, Type I. 
b. CWP Rating:  200 psig. 
c. Body Design:  Clear or full waterway. 
d. Body Material:  ASTM A 126, gray iron with bolted bonnet. 
e. Ends:  Flanged. 
f. Trim:  Bronze. 
g. Gasket:  Asbestos free. 
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2.9 IRON SWING CHECK VALVES WITH CLOSURE CONTROL 

A. Class 125, Iron Swing Check Valves with Lever- and Spring-Closure Control: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. NIBCO INC. 

2. Description: 

a. Standard:  MSS SP-71, Type I. 
b. CWP Rating:  200 psig. 
c. Body Design:  Clear or full waterway. 
d. Body Material:  ASTM A 126, gray iron with bolted bonnet. 
e. Ends:  Flanged. 
f. Trim:  Bronze. 
g. Gasket:  Asbestos free. 
h. Closure Control:  Factory-installed, exterior lever and spring. 

2.10 IRON, CENTER-GUIDED CHECK VALVES 

A. Class 125, Iron, Compact-Wafer, Center-Guided Check Valves with Metal Seat: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Anvil International, Inc. 
b. APCO Willamette Valve and Primer Corporation. 
c. Crispin Valve. 
d. DFT Inc. 
e. Flo Fab Inc. 
f. GA Industries, Inc. 
g. Hammond Valve. 
h. Metraflex, Inc. 
i. Milwaukee Valve Company. 
j. Mueller Steam Specialty; a division of SPX Corporation. 
k. NIBCO INC. 
l. Spence Strainers International; a division of CIRCOR International, Inc. 
m. Sure Flow Equipment Inc. 
n. Val-Matic Valve & Manufacturing Corp. 
o. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard:  MSS SP-125. 
b. CWP Rating:  200 psig. 
c. Body Material:  ASTM A 126, gray iron. 
d. Style:  Compact wafer. 
e. Seat:  Bronze. 

B. Class 150, Iron, Compact-Wafer, Center-Guided Check Valves with Metal Seat: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. APCO Willamette Valve and Primer Corporation. 



HFS Architects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
GENERAL-DUTY VALVES FOR PLUMBING PIPING 15112 - 14 

b. Crispin Valve. 
c. Val-Matic Valve & Manufacturing Corp. 

2. Description: 

a. Standard:  MSS SP-125. 
b. CWP Rating:  300 psig. 
c. Body Material:  ASTM A 395/A 395M or ASTM A 536, ductile iron. 
d. Style:  Compact wafer. 
e. Seat:  Bronze. 

2.11 IRON, PLATE-TYPE CHECK VALVES 

A. Class 125, Iron, Dual-Plate Check Valves with Metal Seat: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. APCO Willamette Valve and Primer Corporation. 
b. Crane Co.; Crane Valve Group; Crane Valves. 
c. Flomatic Corporation. 
d. Mueller Steam Specialty; a division of SPX Corporation. 

2. Description: 

a. Standard:  API 594. 
b. CWP Rating:  200 psig. 
c. Body Design:  Wafer, spring-loaded plates. 
d. Body Material:  ASTM A 126, gray iron. 
e. Seat:  Bronze. 

B. Class 150, Iron, Dual-Plate Check Valves with Metal Seat: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. APCO Willamette Valve and Primer Corporation. 
b. Crane Co.; Crane Valve Group; Crane Valves. 
c. Mueller Steam Specialty; a division of SPX Corporation. 
d. Val-Matic Valve & Manufacturing Corp. 

2. Description: 

a. Standard:  API 594. 
b. CWP Rating:  300 psig. 
c. Body Design:  Wafer, spring-loaded plates. 
d. Body Material:  ASTM A 395/A 395M or ASTM A 536, ductile iron. 
e. Seat:  Bronze. 

C. Class 125, Iron, Dual-Plate Check Valves with Resilient Seat: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. APCO Willamette Valve and Primer Corporation. 
b. Cooper Cameron Valves TVB Techno. 
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c. Crane Co.; Crane Valve Group; Crane Valves. 
d. Crane Co.; Crane Valve Group; Stockham Division. 
e. NIBCO INC. 
f. Spence Strainers International; a division of CIRCOR International, Inc. 
g. Sure Flow Equipment Inc. 
h. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard:  API 594. 
b. CWP Rating:  200 psig. 
c. Body Design:  Wafer, spring-loaded plates. 
d. Body Material:  ASTM A 126, gray iron. 
e. Seat:  EPDM or NBR. 

D. Class 150, Iron, Dual-Plate Check Valves with Resilient Seat: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. APCO Willamette Valve and Primer Corporation. 
b. Crane Co.; Crane Valve Group; Crane Valves. 
c. Crane Co.; Crane Valve Group; Jenkins Valves. 
d. Val-Matic Valve & Manufacturing Corp. 

2. Description: 

a. Standard:  API 594. 
b. CWP Rating:  300 psig. 
c. Body Design:  Wafer, spring-loaded plates. 
d. Body Material:  ASTM A 395/A 395M or ASTM A 536, ductile iron. 
e. Seat:  EPDM or NBR. 

2.12 IRON GATE VALVES 

A. Class 125, NRS, Iron Gate Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Crane Co.; Crane Valve Group; Crane Valves. 
b. Crane Co.; Crane Valve Group; Jenkins Valves. 
c. Crane Co.; Crane Valve Group; Stockham Division. 
d. Flo Fab Inc. 
e. Hammond Valve. 
f. Kitz Corporation. 
g. Legend Valve. 
h. Milwaukee Valve Company. 
i. NIBCO INC. 
j. Powell Valves. 
k. Red-White Valve Corporation. 
l. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
m. Zy-Tech Global Industries, Inc. 

2. Description: 
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a. Standard:  MSS SP-70, Type I. 
b. CWP Rating:  200 psig. 
c. Body Material:  ASTM A 126, gray iron with bolted bonnet. 
d. Ends:  Flanged. 
e. Trim:  Bronze. 
f. Disc:  Solid wedge. 
g. Packing and Gasket:  Asbestos free. 

B. Class 125, OS&Y, Iron Gate Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Crane Co.; Crane Valve Group; Crane Valves. 
b. Crane Co.; Crane Valve Group; Jenkins Valves. 
c. Crane Co.; Crane Valve Group; Stockham Division. 
d. Flo Fab Inc. 
e. Hammond Valve. 
f. Kitz Corporation. 
g. Legend Valve. 
h. Milwaukee Valve Company. 
i. NIBCO INC. 
j. Powell Valves. 
k. Red-White Valve Corporation. 
l. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
m. Zy-Tech Global Industries, Inc. 

2. Description: 

a. Standard:  MSS SP-70, Type I. 
b. CWP Rating:  200 psig. 
c. Body Material:  ASTM A 126, gray iron with bolted bonnet. 
d. Ends:  Flanged. 
e. Trim:  Bronze. 
f. Disc:  Solid wedge. 
g. Packing and Gasket:  Asbestos free. 

2.13 BRONZE GLOBE VALVES 

A. Class 125, Bronze Globe Valves with Bronze Disc: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Crane Co.; Crane Valve Group; Crane Valves. 
b. Crane Co.; Crane Valve Group; Stockham Division. 
c. Hammond Valve. 
d. Kitz Corporation. 
e. Milwaukee Valve Company. 
f. NIBCO INC. 
g. Powell Valves. 
h. Red-White Valve Corporation. 
i. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
j. Zy-Tech Global Industries, Inc. 

2. Description: 
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a. Standard:  MSS SP-80, Type 1. 
b. CWP Rating:  200 psig. 
c. Body Material:  ASTM B 62, bronze with integral seat and screw-in bonnet. 
d. Ends:  Threaded or solder joint. 
e. Stem and Disc:  Bronze. 
f. Packing:  Asbestos free. 
g. Handwheel:  Malleable iron, bronze, or aluminum. 

2.14 IRON GLOBE VALVES 

A. Class 125, Iron Globe Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Crane Co.; Crane Valve Group; Crane Valves. 
b. Crane Co.; Crane Valve Group; Jenkins Valves. 
c. Crane Co.; Crane Valve Group; Stockham Division. 
d. Hammond Valve. 
e. Kitz Corporation. 
f. Milwaukee Valve Company. 
g. NIBCO INC. 
h. Powell Valves. 
i. Red-White Valve Corporation. 
j. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
k. Zy-Tech Global Industries, Inc. 

2. Description: 

a. Standard:  MSS SP-85, Type I. 
b. CWP Rating:  200 psig. 
c. Body Material:  ASTM A 126, gray iron with bolted bonnet. 
d. Ends:  Flanged. 
e. Trim:  Bronze. 
f. Packing and Gasket:  Asbestos free. 

2.15 CHAINWHEELS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

1. Babbitt Steam Specialty Co. 
2. Roto Hammer Industries. 
3. Trumbull Industries. 

B. Description:  Valve actuation assembly with sprocket rim, brackets, and chain. 

1. Brackets:  Type, number, size, and fasteners required to mount actuator on valve. 
2. Attachment:  For connection to ball butterfly and plug valve stems. 
3. Sprocket Rim with Chain Guides:  Aluminum, of type and size required for valve. 
4. Chain:  Hot-dip, galvanized steel, of size required to fit sprocket rim. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove special packing 
materials, such as blocks, used to prevent disc movement during shipping and handling. 

B. Operate valves in positions from fully open to fully closed.  Examine guides and seats made accessible by 
such operations. 

C. Examine threads on valve and mating pipe for form and cleanliness. 

D. Examine mating flange faces for conditions that might cause leakage.  Check bolting for proper size, length, 
and material.  Verify that gasket is of proper size, that its material composition is suitable for service, and that 
it is free from defects and damage. 

E. Do not attempt to repair defective valves; replace with new valves. 

3.2 VALVE INSTALLATION 

A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and 
equipment removal without system shutdown. 

B. Locate valves for easy access and provide separate support where necessary. 

C. Install valves in horizontal piping with stem at or above center of pipe. 

D. Install valves in position to allow full stem movement. 

E. Install chainwheels on operators for ball butterfly gate globe and plug valves NPS 4 and larger and more 
than 96 inches above floor.  Extend chains to 60 inchesabove finished floor. 

F. Install check valves for proper direction of flow and as follows: 

1. Swing Check Valves:  In horizontal position with hinge pin level. 
2. Center-Guided and Plate-Type Check Valves:  In horizontal or vertical position, between flanges. 
3. Lift Check Valves:  With stem upright and plumb. 

3.3 ADJUSTING 

A. Adjust or replace valve packing after piping systems have been tested and put into service but before final 
adjusting and balancing.  Replace valves if persistent leaking occurs. 

3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 

A. If valve applications are not indicated, use the following: 

1. Shutoff Service:  Ball, butterfly, or gate valves. 
2. Butterfly Valve Dead-End Service:  Single-flange (lug) type. 
3. Throttling Service Globe, angle, ball or butterfly valves. 
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4. Pump-Discharge Check Valves: 

a. NPS 2 and Smaller:  Bronze swing check valves with bronze disc. 
b. NPS 2-1/2 and Larger for Domestic Water:  Iron swing check valves with lever and weight or 

with spring or iron, center-guided, metal or resilient-seat check valves. 
c. NPS 2-1/2 and Larger for Sanitary Waste and Storm Drainage:  Iron swing check valves with 

lever and weight or spring. 

B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves with higher 
SWP classes or CWP ratings may be substituted. 

C. Select valves, except wafer types, with the following end connections: 

1. For Copper Tubing, NPS 2 and Smaller:  Threaded ends except where solder-joint valve-end option is 
indicated in valve schedules below. 

2. For Copper Tubing, NPS 2-1/2 to NPS 4:  Flanged ends except where threaded valve-end option is 
indicated in valve schedules below. 

3. For Copper Tubing, NPS 5 and Larger:  Flanged ends. 
4. For Steel Piping, NPS 2 and Smaller:  Threaded ends. 
5. For Steel Piping, NPS 2-1/2 to NPS 4:  Flanged ends except where threaded valve-end option is 

indicated in valve schedules below. 
6. For Steel Piping, NPS 5 and Larger:  Flanged ends. 
7. For Grooved-End Copper Tubing and Steel Piping:  Valve ends may be grooved. 

3.5 DOMESTIC, HOT- AND COLD-WATER VALVE SCHEDULE 

A. Pipe NPS 2 and Smaller: 

1. Bronze Valves:  May be provided with solder-joint ends instead of threaded ends. 
2. Bronze Angle Valves:  Class 125 or Class 150, bronze  disc. 
3. Ball Valves:  One, Two or Three piece, full or, regular port, bronze with bronze or stainless-steel trim. 
4. Bronze Swing Check Valves:  Class 125 or Class 150, bronze disc. 
5. Bronze Globe Valves:  Class 125 or Class 150, bronze disc. 

B. Pipe NPS 2-1/2 and Larger: 

1. Iron Valves, NPS 2-1/2 to NPS 4:  May be provided with threaded ends instead of flanged ends. 
2. Ball Valves:  One, Two or Three piece, full or, regular port, bronze with bronze or stainless-steel trim. 
3. Iron, Single-Flange Butterfly Valves:  200 CWP, EPDM or NBR seat, aluminum-bronze, ductile-iron or 

stainless-steel disc. 
4. Iron, Grooved-End Butterfly Valves:  175 CWP. 
5. Iron Swing Check Valves:  Class 125 metal seats. 
6. Iron Swing Check Valves with Closure Control:  Class 125, lever and spring weight. 
7. Iron, Center-Guided Check Valves:  Class 125, or Class 150 compact-wafer, metal seat. 
8. Iron, Plate-Type Check Valves: Class 125, or Class 150 single plate; metal seat. 
9. Iron Gate Valves:  Class 125 NRS or OS&Y. 
10. Iron Globe Valves:  Class 125. 

END OF SECTION 15112 
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SECTION 15126 
 

METERS AND GAGES FOR HVAC 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Thermometers. 
2. Gages. 
3. Test plugs. 
4. Flowmeters. 

1.3 DEFINITIONS 

A. CR:  Chlorosulfonated polyethylene synthetic rubber. 

B. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated; include performance curves. 

PART 2 - PRODUCTS 

2.1 METAL-CASE, LIQUID-IN-GLASS THERMOMETERS 

A. Manufacturers:  Subject to compliance with requirements, are limited to, the following: 

1. Palmer - Wahl Instruments Inc. 
2. Trerice, H. O. Co. 
3. Weiss Instruments, Inc. 
4. Weksler Instruments Operating Unit; Dresser Industries; Instrument Div. 

B. Case:  Die-cast aluminum or brass, 9 inches long. 

C. Tube:  Red or blue reading, organic-liquid filled, with magnifying lens. 

D. Tube Background:  Satin-faced, nonreflective aluminum with permanently etched scale markings. 
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E. Window:  Glass. 

F. Connector:  Adjustable type, 180 degrees in vertical plane, 360 degrees in horizontal plane, with locking 
device. 

G. Stem:  Copper-plated steel, aluminum, or brass for thermowell installation and of length to suit installation. 

H. Accuracy:  Plus or minus 1 percent of range or plus or minus 1 scale division to maximum of 1.5 percent of 
range. 

2.2 THERMOWELLS 

A. Manufacturers:  Subject to compliance with requirements, are limited to, the following: 

1. AMETEK, Inc.; U.S. Gauge Div. 
2. Ashcroft Commercial Instrument Operations; Dresser Industries; Instrument Div. 
3. Ernst Gage Co. 
4. Marsh Bellofram. 
5. Miljoco Corp. 
6. NANMAC Corporation. 
7. Noshok, Inc. 
8. Palmer - Wahl Instruments Inc. 
9. REO TEMP Instrument Corporation. 
10. Tel-Tru Manufacturing Company. 
11. Trerice, H. O. Co. 
12. Weiss Instruments, Inc. 
13. Weksler Instruments Operating Unit; Dresser Industries; Instrument Div. 
14. WIKA Instrument Corporation. 
15. Winters Instruments. 

B. Manufacturers:  Same as manufacturer of thermometer being used. 

C. Description:  Pressure-tight, socket-type metal fitting made for insertion into piping and of type, diameter, and 
length required to hold thermometer. 

2.3 PRESSURE GAGES 

A. Manufacturers:  Subject to compliance with requirements, are limited to, the following: 

1. AMETEK, Inc.; U.S. Gauge Div. 
2. Ashcroft Commercial Instrument Operations; Dresser Industries; Instrument Div. 
3. Ernst Gage Co. 
4. Eugene Ernst Products Co. 
5. KOBOLD Instruments, Inc. 
6. Marsh Bellofram. 
7. Miljoco Corp. 
8. Noshok, Inc. 
9. Palmer - Wahl Instruments Inc. 
10. REO TEMP Instrument Corporation. 
11. Trerice, H. O. Co. 
12. Weiss Instruments, Inc. 
13. Weksler Instruments Operating Unit; Dresser Industries; Instrument Div. 
14. WIKA Instrument Corporation. 
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15. Winters Instruments. 

B. Direct-Mounting, Dial-Type Pressure Gages:  Indicating-dial type complying with ASME B40.100. 

1. Case:  Liquid-filled type, drawn steel or cast aluminum, 4-1/2-inch diameter. 
2. Pressure-Element Assembly:  Bourdon tube, unless otherwise indicated. 
3. Pressure Connection:  Brass, NPS 1/4, bottom-outlet type unless back-outlet type is indicated. 
4. Movement:  Mechanical, with link to pressure element and connection to pointer. 
5. Dial:  Satin-faced, nonreflective aluminum with permanently etched scale markings. 
6. Pointer:  Red or other dark-color metal. 
7. Window:  Glass. 
8. Ring:  Stainless steel. 
9. Accuracy:  Grade A, plus or minus 1 percent of middle half scale. 
10. Vacuum-Pressure Range:  30-in. Hg of vacuum to 15 psig of pressure. 
11. Range for Fluids under Pressure:  Two times operating pressure. 

C. Pressure-Gage Fittings: 

1. Valves:  NPS 1/4 brass or stainless-steel needle type. 
2. Syphons:  NPS 1/4 coil of brass tubing with threaded ends. 
3. Snubbers:  ASME B40.5, NPS 1/4 brass bushing with corrosion-resistant, porous-metal disc of 

material suitable for system fluid and working pressure. 

2.4 TEST PLUGS 

A. Manufacturers:  Subject to compliance with requirements, [are limited to, the following: 

1. Flow Design, Inc. 
2. MG Piping Products Co. 
3. National Meter, Inc. 
4. Peterson Equipment Co., Inc. 
5. Sisco Manufacturing Co. 
6. Trerice, H. O. Co. 
7. Watts Industries, Inc.; Water Products Div. 

B. Description:  Corrosion-resistant brass or stainless-steel body with core inserts and gasketed and threaded 
cap, with extended stem for units to be installed in insulated piping. 

C. Minimum Pressure and Temperature Rating:  500 psig at 200 deg F. 

D. Core Inserts:  One or two self-sealing rubber valves. 

1. Insert material for air, water, oil, or gas service at 20 to 200 deg F shall be CR. 
2. Insert material for air or water service at minus 30 to plus 275 deg F shall be EPDM. 

E. Test Kit:  Furnish one test kit(s) containing one pressure gage and adaptor, one thermometer(s), and 
carrying case.  Pressure gage, adapter probes, and thermometer sensing elements shall be of diameter to fit 
test plugs and of length to project into piping. 

1. Pressure Gage:  Small bourdon-tube insertion type with 2- to 3-inch- diameter dial and probe.  Dial 
range shall be 0 to 200 psig. 

2. Low-Range Thermometer:  Small bimetallic insertion type with 1- to 2-inch- diameter dial and tapered-
end sensing element.  Dial ranges shall be 25 to 125 deg F. 
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3. High-Range Thermometer:  Small bimetallic insertion type with 1- to 2-inch- diameter dial and tapered-
end sensing element.  Dial ranges shall be 0 to 220 deg F. 

4. Carrying case shall have formed instrument padding. 

2.5 WAFER-ORIFICE FLOWMETERS 

A. Manufacturers:  Subject to compliance with requirements, are limited to, the following: 

1. ABB, Inc.; ABB Instrumentation. 
2. Armstrong Pumps, Inc. 
3. Badger Meter, Inc.; Industrial Div. 
4. Bell & Gossett; ITT Industries. 
5. Meriam Instruments Div.; Scott Fetzer Co. 

B. Description:  Differential-pressure-design orifice insert for installation between pipe flanges; with calibrated 
flow-measuring element, separate flowmeter, hoses or tubing, valves, fittings, and conversion chart 
compatible with flow-measuring element, flowmeter, and system fluid. 

C. Construction:  Cast-iron body, brass valves with integral check valves and caps, and calibrated nameplate. 

D. Pressure Rating:  300 psig. 

E. Temperature Rating:  250 deg F. 

F. Range:  Flow range of flow-measuring element and flowmeter shall cover operating range of equipment or 
system served. 

G. Permanent Indicators:  Suitable for wall or bracket mounting, calibrated for connected flowmeter element, 
and having 6-inch- diameter, or equivalent, dial with fittings and copper tubing for connecting to flowmeter 
element. 

1. Scale:  Gallons per minute. 
2. Accuracy:  Plus or minus 1 percent between 20 and 80 percent of range. 

H. Operating Instructions:  Include complete instructions with each flowmeter. 

2.6 VENTURI FLOWMETERS 

A. Manufacturers:  Subject to compliance with requirements, are limited to, the following 

1. Armstrong Pumps, Inc. 
2. Badger Meter, Inc.; Industrial Div. 
3. Bailey-Fischer & Porter Co. 
4. Flow Design, Inc. 
5. Gerand Engineering Co. 
6. Hyspan Precision Products, Inc. 
7. Leeds & Northrup. 
8. McCrometer, Inc. 
9. Preso Meters Corporation. 
10. Victaulic Co. of America. 
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B. Description:  Differential-pressure design for installation in piping; with calibrated flow-measuring element, 
separate flowmeter, hoses or tubing, valves, fittings, and conversion chart compatible with flow-measuring 
element, flowmeter, and system fluid. 

C. Construction:  Bronze, brass, or factory-primed steel; with brass fittings and attached tag with flow 
conversion data. 

D. Pressure Rating:  250 psig. 

E. Temperature Rating:  250 deg F. 

F. End Connections for NPS 2 and Smaller:  Threaded. 

G. End Connections for NPS 2-1/2 and Larger:  Flanged or welded. 

H. Range:  Flow range of flow-measuring element and flowmeter shall cover operating range of equipment or 
system served. 

I. Permanent Indicators:  Suitable for wall or bracket mounting, calibrated for connected flowmeter element, 
and having 6-inch- diameter, or equivalent, dial with fittings and copper tubing for connecting to flowmeter 
element. 

1. Scale:  Gallons per minute. 
2. Accuracy:  Plus or minus 1 percent between 20 and 80 percent of range. 

J. Operating Instructions:  Include complete instructions with each flowmeter. 

PART 3 - EXECUTION 

3.1 THERMOMETER APPLICATIONS 

A. Install liquid-in-glass thermometers in the following locations: 

1. Inlet and outlet of each hydronic zone. 
2. Inlet and outlet of each hydronic boiler, chiller and cooling tower. 
3. Inlet and outlet of each hydronic coil in air-handling units and built-up central systems. 
4. Inlet and outlet of each hydronic heat exchanger. 

B. Provide the following temperature ranges for thermometers: 

1. Heating Hot Water:  30 to 240 deg F, with 2-degree scale divisions. 
2. Condenser Water:  0 to 160 deg F, with 2-degree scale divisions. 
3. Chilled Water:  0 to 100 deg F, with 2-degree scale divisions. 
4. Air Ducts:  Minus 40 to plus 110 deg F, with 2-degree scale divisions. 

3.2 GAGE APPLICATIONS 

A. Install dry-case-type pressure gages for discharge of each pressure-reducing valve. 

B. Install liquid-filled-case-type pressure gages at chilled- and condenser-water inlets and outlets of chillers. 
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C. Install liquid-filled-case-type pressure gages at suction and discharge of each pump. 

3.3 INSTALLATIONS 

A. Install thermowells with socket extending one-third of diameter of pipe and in vertical position in piping tees 
where thermometers are indicated. 

B. Install direct-mounting pressure gages in piping tees with pressure gage located on pipe at most readable 
position. 

C. Install test plugs in tees in piping. 

D. Install flow indicators, in accessible positions for easy viewing, in piping systems. 

E. Assemble and install connections, tubing, and accessories between flow-measuring elements and 
flowmeters as prescribed by manufacturer's written instructions. 

F. Install flowmeter elements in accessible positions in piping systems. 

G. Install differential-pressure-type flowmeter elements with at least minimum straight lengths of pipe upstream 
and downstream from element as prescribed by manufacturer's written instructions. 

H. Install wafer-orifice flowmeter elements between pipe flanges. 

I. Install permanent indicators on walls or brackets in accessible and readable positions. 

J. Install connection fittings for attachment to portable indicators in accessible locations. 

K. Install flowmeters at discharge of hydronic system pumps and at inlet of hydronic air coils. 

L. Mount meters on wall if accessible; if not, provide brackets to support meters. 

3.4 CONNECTIONS 

A. Install meters and gages adjacent to machines and equipment to allow service and maintenance for meters, 
gages, machines, and equipment. 

B. Connect flowmeter-system elements to meters. 

C. Connect flowmeter transmitters to meters. 

END OF SECTION 15126 

 

N:\08\08100\08166 Mountainlands ATC\03_Specifications\100%\Div 15\15126 Meters and Gages.DOC 
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SECTION 15127 
 

METERS AND GAGES FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Thermometers. 
2. Gages. 
3. Test plugs. 

B. Related Sections: 

1. Division 15 Section "Facility Water Distribution Piping" for domestic and fire-protection water service 
meters outside the building. 

1.3 DEFINITIONS 

A. CR:  Chlorosulfonated polyethylene synthetic rubber. 

B. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated; include performance curves. 

PART 2 - PRODUCTS 

2.1 METAL-CASE, LIQUID-IN-GLASS THERMOMETERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

1. Palmer - Wahl Instruments Inc. 
2. Trerice, H. O. Co. 
3. Weiss Instruments, Inc. 
4. Weksler Instruments Operating Unit; Dresser Industries; Instrument Div. 

B. Case: Die-cast aluminum or brass, 7 inches long. 
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C. Tube:  Red or blue reading, organic-liquid filled, with magnifying lens. 

D. Tube Background:  Satin-faced, nonreflective aluminum with permanently etched scale markings. 

E. Window: Glass or plastic. 

F. Connector:  Adjustable type, 180 degrees in vertical plane, 360 degrees in horizontal plane, with locking 
device. 

G. Stem:  Copper-plated steel, aluminum, or brass for thermowell installation and of length to suit installation. 

H. Accuracy:  Plus or minus 1 percent of range or plus or minus 1 scale division to maximum of 1.5 percent of 
range. 

2.2 BIMETALLIC-ACTUATED DIAL THERMOMETERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

1. Ashcroft Commercial Instrument Operations; Dresser Industries; Instrument Div. 
2. Ernst Gage Co. 
3. Eugene Ernst Products Co. 
4. Marsh Bellofram. 
5. Miljoco Corp. 
6. NANMAC Corporation. 
7. Noshok, Inc. 
8. Palmer - Wahl Instruments Inc. 
9. REO TEMP Instrument Corporation. 
10. Tel-Tru Manufacturing Company. 
11. Trerice, H. O. Co. 
12. Weiss Instruments, Inc. 
13. Weksler Instruments Operating Unit; Dresser Industries; Instrument Div. 
14. WIKA Instrument Corporation. 
15. Winters Instruments. 

B. Description:  Direct-mounting, bimetallic-actuated dial thermometers complying with ASME B40.3. 

C. Case:  Liquid-filled type, stainless steel with 5-inch diameter. 

D. Element:  Bimetal coil. 

E. Dial:  Satin-faced, nonreflective aluminum with permanently etched scale markings. 

F. Pointer:  Red or other dark-color metal. 

G. Window:  Glass or plastic. 

H. Ring:  Stainless steel. 

I. Connector:  Adjustable angle type. 

J. Stem:  Metal, for thermowell installation and of length to suit installation. 
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K. Accuracy:  Plus or minus 1 percent of range or plus or minus 1 scale division to maximum of 1.5 percent of 
range. 

2.3 THERMOWELLS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

1. AMETEK, Inc.; U.S. Gauge Div. 
2. Ashcroft Commercial Instrument Operations; Dresser Industries; Instrument Div. 
3. Ernst Gage Co. 
4. Marsh Bellofram. 
5. Miljoco Corp. 
6. NANMAC Corporation. 
7. Noshok, Inc. 
8. Palmer - Wahl Instruments Inc. 
9. REO TEMP Instrument Corporation. 
10. Tel-Tru Manufacturing Company. 
11. Trerice, H. O. Co. 
12. Weiss Instruments, Inc. 
13. Weksler Instruments Operating Unit; Dresser Industries; Instrument Div. 
14. WIKA Instrument Corporation. 
15. Winters Instruments. 

B. Manufacturers:  Same as manufacturer of thermometer being used. 

C. Description:  Pressure-tight, socket-type metal fitting made for insertion into piping and of type, diameter, and 
length required to hold thermometer. 

2.4 PRESSURE GAGES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

1. AMETEK, Inc.; U.S. Gauge Div. 
2. Ashcroft Commercial Instrument Operations; Dresser Industries; Instrument Div. 
3. Ernst Gage Co. 
4. Eugene Ernst Products Co. 
5. KOBOLD Instruments, Inc. 
6. Marsh Bellofram. 
7. Miljoco Corp. 
8. Noshok, Inc. 
9. Palmer - Wahl Instruments Inc. 
10. REO TEMP Instrument Corporation. 
11. Trerice, H. O. Co. 
12. Weiss Instruments, Inc. 
13. Weksler Instruments Operating Unit; Dresser Industries; Instrument Div. 
14. WIKA Instrument Corporation. 
15. Winters Instruments. 

B. Direct-Mounting, Dial-Type Pressure Gages:  Indicating-dial type complying with ASME B40.100. 

1. Case:  Liquid-filled type, drawn steel or cast aluminum, 6-inch diameter. 
2. Pressure-Element Assembly:  Bourdon tube, unless otherwise indicated. 
3. Pressure Connection:  Brass, NPS 1/4, bottom-outlet type unless back-outlet type is indicated. 
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4. Movement:  Mechanical, with link to pressure element and connection to pointer. 
5. Dial:  Satin-faced, nonreflective aluminum with permanently etched scale markings. 
6. Pointer:  Red or other dark-color metal. 
7. Window:  Glass. 
8. Ring:  Stainless steel. 
9. Accuracy:  Grade A, plus or minus 1 percent of middle half scale. 
10. Vacuum-Pressure Range:  30-in. Hg of vacuum to 15 psig of pressure. 
11. Range for Fluids under Pressure:  Two times operating pressure. 

C. Remote-Mounting, Dial-Type Pressure Gages:  ASME B40.100, indicating-dial type. 

1. Case:  Dry type, drawn steel or cast aluminum, 6-inch diameter with holes for panel mounting. 
2. Pressure-Element Assembly:  Bourdon tube, unless otherwise indicated. 
3. Pressure Connection:  Brass, NPS 1/4, bottom-outlet type unless back-outlet type is indicated. 
4. Movement:  Mechanical, with link to pressure element and connection to pointer. 
5. Dial:  Satin-faced, nonreflective aluminum with permanently etched scale markings. 
6. Pointer:  Red or other dark-color metal. 
7. Window:  Glass. 
8. Ring:  Stainless steel. 
9. Accuracy:  Grade A, plus or minus 1 percent of middle half scale. 
10. Vacuum-Pressure Range:  30-in. Hg of vacuum to 15 psig of pressure. 
11. Range for Fluids under Pressure:  Two times operating pressure. 

D. Pressure-Gage Fittings: 

1. Valves:  NPS 1/4 brass or stainless-steel needle type. 
2. Snubbers:  ASME B40.5, NPS 1/4 brass bushing with corrosion-resistant, porous-metal disc of 

material suitable for system fluid and working pressure. 

2.5 TEST PLUGS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

1. Flow Design, Inc. 
2. MG Piping Products Co. 
3. National Meter, Inc. 
4. Peterson Equipment Co., Inc. 
5. Sisco Manufacturing Co. 
6. Trerice, H. O. Co. 
7. Watts Industries, Inc.; Water Products Div. 

B. Description:  Corrosion-resistant brass or stainless-steel body with core inserts and gasketed and threaded 
cap, with extended stem for units to be installed in insulated piping. 

C. Minimum Pressure and Temperature Rating:  500 psig at 200 deg F. 

D. Core Inserts:  One or two self-sealing rubber valves. 

1. Insert material for water service at 20 to 200 deg F shall be CR. 
2. Insert material for water service at minus 30 to plus 275 deg F shall be EPDM. 

E. Test Kit:  Furnish one test kit(s) containing one pressure gage and adaptor, one thermometer, and carrying 
case.  Pressure gage, adapter probes, and thermometer sensing elements shall be of diameter to fit test 
plugs and of length to project into piping. 
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1. Pressure Gage:  Small bourdon-tube insertion type with 2- to 3-inch- diameter dial and probe.  Dial 
range shall be 0 to 200 psig. 

2. Low-Range Thermometer:  Small bimetallic insertion type with 1- to 2-inch- diameter dial and tapered-
end sensing element.  Dial ranges shall be 25 to 125 deg F. 

3. High-Range Thermometer:  Small bimetallic insertion type with 1- to 2-inch- diameter dial and tapered-
end sensing element.  Dial ranges shall be 0 to 220 deg F. 

4. Carrying case shall have formed instrument padding. 

PART 3 - EXECUTION 

3.1 THERMOMETER APPLICATIONS 

A. Install liquid-in-glass thermometers in the outlet of each domestic, hot-water storage tank. 

B. Install liquid-filled-case-type, vapor-actuated dial thermometers at suction and discharge of each pump. 

C. Provide the following temperature ranges for thermometers: 

1. Domestic Hot Water:  30 to 240 deg F, with 2-degree scale divisions. 
2. Domestic Cold Water:  0 to 100 deg F, with 2-degree scale divisions. 

3.2 GAGE APPLICATIONS 

A. Install dry-case-type pressure gages for discharge of each pressure-reducing valve. 

B. Install liquid-filled-case-type pressure gages at suction and discharge of each pump. 

3.3 INSTALLATIONS 

A. Install direct-mounting thermometers and adjust vertical and tilted positions. 

B. Install remote-mounting dial thermometers on panel, with tubing connecting panel and thermometer bulb 
supported to prevent kinks.  Use minimum tubing length. 

C. Install thermowells with socket extending to center of pipe and in vertical position in piping tees where 
thermometers are indicated. 

D. Install direct-mounting pressure gages in piping tees with pressure gage located on pipe at most readable 
position. 

E. Install remote-mounting pressure gages on panel. 

F. Install needle-valve and snubber fitting in piping for each pressure gage. 

G. Install test plugs in tees in piping. 

H. Install permanent indicators on walls or brackets in accessible and readable positions. 

I. Install connection fittings for attachment to portable indicators in accessible locations. 
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J. Install thermometers and gages adjacent to machines and equipment to allow service and maintenance for 
thermometers, gages, machines, and equipment. 

K. Adjust faces of thermometers and gages to proper angle for best visibility. 

END OF SECTION 15127 
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SECTION 15140 
 

DOMESTIC WATER PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Under-building slab and aboveground domestic water pipes, tubes, fittings, and specialties inside the 
building. 

2. Encasement for piping. 
3. Specialty valves. 
4. Flexible connectors. 
5. Escutcheons. 
6. Sleeves and sleeve seals. 

1.3 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Domestic water piping and support and installation shall withstand effects of 
earthquake motions determined according to 2006 International Building Code. 

1.4 SUBMITTALS 

A. Product Data:  For the following products: 

1. Specialty valves. 
2. Transition fittings. 
3. Dielectric fittings. 
4. Flexible connectors. 
5. Backflow preventers and vacuum breakers. 
6. Escutcheons. 
7. Sleeves and sleeve seals. 
8. Water penetration systems. 

B. Water Samples:  Specified in "Cleaning" Article. 

C. Coordination Drawings:  For piping in equipment rooms and other congested areas, drawn to scale, on which 
the following items are shown and coordinated with each other, using input from Installers of the items 
involved: 

1. Fire-suppression-water piping. 
2. Domestic water piping. 
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3. Compressed air piping. 
4. HVAC hydronic piping. 
5. Dental Vacuum Piping. 

D. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

B. Comply with NSF 14 for plastic, potable domestic water piping and components.  Include marking "NSF-pw" 
on piping. 

C. Comply with NSF 61 for potable domestic water piping and components. 

1.6 COORDINATION 

A. Coordinate sizes and locations of concrete bases with actual equipment provided. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, and 
joining methods for specific services, service locations, and pipe sizes. 

2.2 COPPER TUBE AND FITTINGS 

A. Hard Copper Tube:  ASTM B 88, Type L water tube, drawn temper. 

1. Cast-Copper Solder-Joint Fittings:  ASME B16.18, pressure fittings. 
2. Wrought-Copper Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure fittings. 
3. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends. 
4. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-socket, metal-

to-metal seating surfaces, and solder-joint or threaded ends. 

2.3 DUCTILE-IRON PIPE AND FITTINGS 

A. Mechanical-Joint, Ductile-Iron Pipe:  AWWA C151, with mechanical-joint bell and plain spigot end unless 
grooved or flanged ends are indicated. 

1. Standard-Pattern, Mechanical-Joint Fittings:  AWWA C110, ductile or gray iron. 
2. Compact-Pattern, Mechanical-Joint Fittings:  AWWA C153, ductile iron. 

a. Glands, Gaskets, and Bolts:  AWWA C111, ductile- or gray-iron glands, rubber gaskets, and 
steel bolts. 
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B. Push-on-Joint, Ductile-Iron Pipe:  AWWA C151, with push-on-joint bell and plain spigot end unless grooved 
or flanged ends are indicated. 

1. Standard-Pattern, Push-on-Joint Fittings:  AWWA C110, ductile or gray iron. 

a. Gaskets:  AWWA C111, rubber. 

2. Compact-Pattern, Push-on-Joint Fittings:  AWWA C153, ductile iron. 

a. Gaskets:  AWWA C111, rubber. 

2.4 PIPING JOINING MATERIALS 

A. Pipe-Flange Gasket Materials:  AWWA C110, rubber, flat face, 1/8 inch thick or ASME B16.21, nonmetallic 
and asbestos free, unless otherwise indicated; full-face or ring type unless otherwise indicated. 

B. Metal, Pipe-Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise indicated. 

C. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813. 

D. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing 
unless otherwise indicated. 

2.5 SPECIALTY VALVES 

A. Comply with requirements in Division 15 Section "General-Duty Valves for Plumbing Piping" for general-duty 
metal valves. 

B. Comply with requirements in Division 15 Section "Domestic Water Piping Specialties" for balancing valves, 
drain valves, backflow preventers, and vacuum breakers. 

2.6 TRANSITION FITTINGS 

A. General Requirements: 

1. Same size as pipes to be joined. 
2. Pressure rating at least equal to pipes to be joined. 
3. End connections compatible with pipes to be joined. 

B. Fitting-Type Transition Couplings:  Manufactured piping coupling or specified piping system fitting. 

C. Sleeve-Type Transition Coupling:  AWWA C219. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Cascade Waterworks Manufacturing. 
b. Dresser, Inc.; Dresser Piping Specialties. 
c. Ford Meter Box Company, Inc. (The). 
d. JCM Industries. 
e. Romac Industries, Inc. 
f. Smith-Blair, Inc; a Sensus company. 
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g. Viking Johnson; c/o Mueller Co. 

2.7 DIELECTRIC FITTINGS 

A. General Requirements:  Assembly of copper alloy and ferrous materials or ferrous material body with 
separating nonconductive insulating material suitable for system fluid, pressure, and temperature. 

B. Dielectric-Flange Kits: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Central Plastics Company. 
d. Pipeline Seal and Insulator, Inc. 

2. Description: 

a. Nonconducting materials for field assembly of companion flanges. 
b. Pressure Rating:  150 psig. 
c. Gasket:  Neoprene or phenolic. 
d. Bolt Sleeves:  Phenolic or polyethylene. 
e. Washers:  Phenolic with steel backing washers. 

C. Dielectric Nipples: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Perfection Corporation; a subsidiary of American Meter Company. 
b. Precision Plumbing Products, Inc. 
c. Victaulic Company. 

2. Description: 

a. Electroplated steel nipple complying with ASTM F 1545. 
b. Pressure Rating:  300 psig at 225 deg F. 
c. End Connections:  Male threaded or grooved. 
d. Lining:  Inert and noncorrosive, propylene. 

2.8 FLEXIBLE CONNECTORS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

1. Flex-Hose Co., Inc. 
2. Flexicraft Industries. 
3. Flex Pression, Ltd. 
4. Flex-Weld, Inc. 
5. Hyspan Precision Products, Inc. 
6. Mercer Rubber Co. 
7. Metraflex, Inc. 
8. Proco Products, Inc. 
9. Tozen Corporation. 
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10. Unaflex, Inc. 
11. Universal Metal Hose; a Hyspan company 

B. Bronze-Hose Flexible Connectors:  Corrugated-bronze tubing with bronze wire-braid covering and ends 
brazed to inner tubing. 

1. Working-Pressure Rating:  Minimum [200 psig] [250 psig]. 
2. End Connections NPS 2 and Smaller:  Threaded copper pipe or plain-end copper tube. 
3. End Connections NPS 2-1/2 and Larger:  Flanged copper alloy. 

C. Stainless-Steel-Hose Flexible Connectors:  Corrugated-stainless-steel tubing with stainless-steel wire-braid 
covering and ends welded to inner tubing. 

1. Working-Pressure Rating:  Minimum [200 psig] [250 psig]. 
2. End Connections NPS 2 and Smaller:  Threaded steel-pipe nipple. 
3. End Connections NPS 2-1/2 and Larger:  Flanged steel nipple. 

2.9 ESCUTCHEONS 

A. General:  Manufactured ceiling, floor, and wall escutcheons and floor plates. 

B. One Piece, Cast Brass:  Polished, chrome-plated finish with setscrews. 

C. One Piece, Deep Pattern:  Deep-drawn, box-shaped brass with chrome-plated finish. 

D. One Piece, Stamped Steel:  Chrome-plated finish with setscrew or spring clips. 

E. Split Casting, Cast Brass:  Polished, chrome-plated finish with concealed hinge and setscrew. 

F. Split Plate, Stamped Steel:  Chrome-plated finish with concealed hinge, setscrew or spring clips. 

G. One-Piece Floor Plates:  Cast-iron flange with holes for fasteners. 

H. Split-Casting Floor Plates:  Cast brass with concealed hinge. 

2.10 SLEEVES 

A. Cast-Iron Wall Pipes:  Fabricated of cast iron, and equivalent to ductile-iron pressure pipe, with plain ends 
and integral waterstop unless otherwise indicated. 

B. Galvanized-Steel-Sheet Sleeves:  0.0239-inch minimum thickness; round tube closed with welded 
longitudinal joint. 

C. Molded-PE Sleeves:  Reusable, PE, tapered-cup shaped, and smooth outer surface with nailing flange for 
attaching to wooden forms. 

D. Molded-PVC Sleeves:  Permanent, with nailing flange for attaching to wooden forms. 

E. PVC-Pipe Sleeves:  ASTM D 1785, Schedule 40. 

F. Galvanized-Steel-Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc-coated, with plain 
ends. 
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G. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  Include clamping ring 
and bolts and nuts for membrane flashing. 

1. Underdeck Clamp:  Clamping ring with setscrews. 

2.11 SLEEVE SEALS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

1. Advance Products & Systems, Inc. 
2. Calpico, Inc. 
3. Metraflex, Inc. 
4. Pipeline Seal and Insulator, Inc. 

B. Description:  Modular sealing element unit, designed for field assembly, used to fill annular space between 
pipe and sleeve. 

1. Sealing Elements:  EPDM-rubber OR NBR interlocking links shaped to fit surface of pipe.  Include type 
and number required for pipe material and size of pipe. 

2. Pressure Plates:  Stainless steel. 
3. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to sealing 

elements. 

2.12 GROUT 

A. Standard:  ASTM C 1107, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout. 

B. Characteristics:  Nonshrink; recommended for interior and exterior applications. 

C. Design Mix:  5000-psi, 28-day compressive strength. 

D. Packaging:  Premixed and factory packaged. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Comply with requirements in Division 02 Section "Earth Moving" for excavating, trenching, and backfilling. 

3.2 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic water 
piping.  Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, 
and other design considerations.  Install piping as indicated unless deviations to layout are approved on 
Coordination Drawings. 

B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook." 
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C. Install ductile-iron piping under building slab with restrained joints according to AWWA C600 and 
AWWA M41. 

D. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve, inside the building 
at each domestic water service entrance.  Comply with requirements in Division 15 Section "Meters and 
Gages for Plumbing Piping" for pressure gages and Division 15 Section "Domestic Water Piping Specialties" 
for drain valves and strainers. 

E. Install shutoff valve immediately upstream of each dielectric fitting. 

F. Install water-pressure-reducing valves downstream from shutoff valves.  Comply with requirements in 
Division 15 Section "Domestic Water Piping Specialties" for pressure-reducing valves. 

G. Install domestic water piping level with 0.25 percent slope downward toward drain and plumb. 

H. Install seismic restraints on piping.  Comply with requirements in Division 15 Section "Vibration and Seismic 
Controls for Plumbing Piping and Equipment" for seismic-restraint devices. 

I. Install piping concealed from view and protected from physical contact by building occupants unless 
otherwise indicated and except in equipment rooms and service areas. 

J. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or 
parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise. 

K. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and coordinate 
with other services occupying that space. 

L. Install piping adjacent to equipment and specialties to allow service and maintenance. 

M. Install piping to permit valve servicing. 

N. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher than system 
pressure rating used in applications below unless otherwise indicated. 

O. Install piping free of sags and bends. 

P. Install fittings for changes in direction and branch connections. 

Q. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty. 

R. Install pressure gages on suction and discharge piping from each plumbing pump and packaged booster 
pump.  Comply with requirements in Division 15 Section "Meters and Gages for Plumbing Piping" for 
pressure gages. 

S. Install thermostats in hot-water circulation piping.  Comply with requirements in Division 15 Section 
"Domestic Water Pumps" for thermostats. 

T. Install thermometers on inlet and outlet piping from each water heater.  Comply with requirements in 
Division 15 Section "Meters and Gages for Plumbing Piping" for thermometers. 

3.3 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 
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B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly. 

C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and 
clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and 
valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads. 
2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged. 

D. Brazed Joints:  Join copper tube and fittings according to CDA's "Copper Tube Handbook," "Brazed Joints" 
Chapter. 

E. Soldered Joints:  Apply ASTM B 813, water-flushable flux to end of tube.  Join copper tube and fittings 
according to ASTM B 828 or CDA's "Copper Tube Handbook." 

F. Flanged Joints:  Select appropriate asbestos-free, nonmetallic gasket material in size, type, and thickness 
suitable for domestic water service.  Join flanges with gasket and bolts according to ASME B31.9. 

G. Dissimilar-Material Piping Joints:  Make joints using adapters compatible with materials of both piping 
systems. 

3.4 VALVE INSTALLATION 

A. General-Duty Valves:  Comply with requirements in Division 15 Section "General-Duty Valves for Plumbing 
Piping" for valve installations. 

B. Install shutoff valve close to water main on each branch and riser serving plumbing fixtures or equipment, on 
each water supply to equipment, and on each water supply to plumbing fixtures that do not have supply 
stops.  Use ball or gate valves for piping NPS 2 and smaller.  Use butterfly or gate valves for piping NPS 2-
1/2 and larger. 

C. Install drain valves for equipment at base of each water riser, at low points in horizontal piping, and where 
required to drain water piping.  Drain valves are specified in Division 15 Section "Domestic Water Piping 
Specialties." 

1. Hose-End Drain Valves:  At low points in water mains, risers, and branches. 
2. Stop-and-Waste Drain Valves:  Instead of hose-end drain valves where indicated. 

D. Install calibrated balancing valves in each hot-water circulation return branch and discharge side of each 
pump and circulator.  Set calibrated balancing valves partly open to restrict but not stop flow.  Comply with 
requirements in Division 15 Section "Domestic Water Piping Specialties" for calibrated balancing valves. 

3.5 TRANSITION FITTING INSTALLATION 

A. Install transition couplings at joints of dissimilar piping. 

B. Transition Fittings in Underground Domestic Water Piping: 

1. NPS 1-1/2 and Smaller:  Fitting-type coupling. 
2. NPS 2 and Larger:  Sleeve-type coupling. 
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C. Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller:  Plastic-to-metal transition 
fittings or unions. 

3.6 DIELECTRIC FITTING INSTALLATION 

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 

B. Dielectric Fittings for NPS 2 and Smaller:  Use dielectric nipples. 

C. Dielectric Fittings for NPS 2-1/2 to NPS 4:  Use dielectric flange kits. 

D. Dielectric Fittings for NPS 5 and Larger:  Use dielectric flange kits. 

3.7 FLEXIBLE CONNECTOR INSTALLATION 

A. Install flexible connectors in suction and discharge piping connections to each domestic water pump and in 
suction and discharge manifold connections to each domestic water booster pump. 

B. Install bronze-hose flexible connectors in copper domestic water tubing. 

C. Install stainless-steel-hose flexible connectors in steel domestic water piping. 

3.8 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements in Division 15 Section "Vibration and Seismic Controls for Plumbing Piping and 
Equipment" for seismic-restraint devices. 

B. Comply with requirements in Division 15 Section "Hangers and Supports for Plumbing Piping and 
Equipment" for pipe hanger and support products and installation. 

1. Vertical Piping:  MSS Type 8 or 42, clamps. 
2. Individual, Straight, Horizontal Piping Runs: 

a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers. 
b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers. 
c. Longer Than 100 Feet If Indicated:  MSS Type 49, spring cushion rolls. 

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe rolls.  Support pipe 
rolls on trapeze. 

4. Base of Vertical Piping:  MSS Type 52, spring hangers. 

C. Support vertical piping and tubing at base and at each floor. 

D. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch. 

E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters: 

1. NPS 3/4 and Smaller:  60 inches with 3/8-inch rod. 
2. NPS 1 and NPS 1-1/4:  72 inches with 3/8-inch rod. 
3. NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch rod. 
4. NPS 2-1/2:  108 inches with 1/2-inch rod. 
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5. NPS 3 to NPS 5:  10 feet with 1/2-inch rod. 
6. NPS 6:  10 feet with 5/8-inch rod. 
7. NPS 8:  10 feet with 3/4-inch rod. 

F. Install supports for vertical copper tubing every 10 feet. 

G. Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's written 
instructions. 

3.9 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to equipment and machines to allow service and maintenance. 

C. Connect domestic water piping to exterior water-service piping.  Use transition fitting to join dissimilar piping 
materials. 

D. Connect domestic water piping to water-service piping with shutoff valve; extend and connect to the 
following: 
1. Water Heaters:  Cold-water inlet and hot-water outlet piping in sizes indicated, but not smaller than 

sizes of water heater connections. 
2. Plumbing Fixtures:  Cold- and hot-water supply piping in sizes indicated, but not smaller than required 

by plumbing code.  Comply with requirements in Division 15 plumbing fixture Sections for connection 
sizes. 

3. Equipment:  Cold- and hot-water supply piping as indicated, but not smaller than equipment 
connections.  Provide shutoff valve and union for each connection.  Use flanges instead of unions for 
NPS 2-1/2 and larger. 

3.10 ESCUTCHEON INSTALLATION 

A. Install escutcheons for penetrations of walls, ceilings, and floors. 

B. Escutcheons for New Piping: 

1. Piping with Fitting or Sleeve Protruding from Wall:  One piece, deep pattern. 
2. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One piece, cast brass with polished 

chrome-plated finish. 
3. Bare Piping at Ceiling Penetrations in Finished Spaces:  One piece or split casting, cast brass with 

polished chrome-plated finish. 
4. Bare Piping in Unfinished Service Spaces:  One piece, stamped steel with set screw or spring clips. 
5. Bare Piping in Equipment Rooms:  One piece, stamped steel with set screw or spring clips. 
6. Bare Piping at Floor Penetrations in Equipment Rooms:  One-piece floor plate. 

C. Escutcheons for Existing Piping: 

1. Chrome-Plated Piping:  Split casting, cast brass with chrome-plated finish. 
2. Insulated Piping:  Split plate, stamped steel with concealed hinge and spring clips. 
3. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  Split plate, stamped steel with 

concealed hinge and spring clips. 
4. Bare Piping at Ceiling Penetrations in Finished Spaces:  Split plate, stamped steel with concealed 

hinge and set screw. 
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5. Bare Piping in Unfinished Service Spaces:  Split plate, stamped steel with exposed-rivet hinge and set 
screw or spring clips. 

6. Bare Piping in Equipment Rooms:  Split plate, stamped steel with set screw or spring clips. 
7. Bare Piping at Floor Penetrations in Equipment Rooms:  Split-casting floor plate. 

3.11 SLEEVE INSTALLATION 

A. General Requirements:  Install sleeves for pipes and tubes passing through penetrations in floors, partitions, 
roofs, and walls. 

B. Sleeves are not required for core-drilled holes. 

C. Permanent sleeves are not required for holes formed by removable PE sleeves. 

D. Cut sleeves to length for mounting flush with both surfaces unless otherwise indicated. 

E. Install sleeves in new partitions, slabs, and walls as they are built. 

F. For interior wall penetrations, seal annular space between sleeve and pipe or pipe insulation using joint 
sealants appropriate for size, depth, and location of joint.  Comply with requirements in Division 07 Section 
"Joint Sealants" for joint sealants. 

G. For exterior wall penetrations above grade, seal annular space between sleeve and pipe using joint sealants 
appropriate for size, depth, and location of joint.  Comply with requirements in Division 07 Section "Joint 
Sealants" for joint sealants. 

H. For exterior wall penetrations below grade, seal annular space between sleeve and pipe using sleeve seals 
specified in this Section. 

I. Seal space outside of sleeves in concrete slabs and walls with grout. 

J. Install sleeves that are large enough to provide 1/4-inch annular clear space between sleeve and pipe or 
pipe insulation unless otherwise indicated. 

K. Install sleeve materials according to the following applications: 

1. Sleeves for Piping Passing through Concrete Floor Slabs:  Molded PE, Molded PVC or Steel pipe. 
2. Sleeves for Piping Passing through Concrete Floor Slabs of Mechanical Equipment Areas or Other 

Wet Areas:  Steel pipe. 

a. Extend sleeves 2 inches above finished floor level. 
b. For pipes penetrating floors with membrane waterproofing, extend cast-iron sleeve fittings 

below floor slab as required to secure clamping ring if ring is specified.  Secure flashing 
between clamping flanges.  Install section of cast-iron soil pipe to extend sleeve to 2 inches 
above finished floor level.  Comply with requirements in Division 07 Section "Sheet Metal 
Flashing and Trim" for flashing. 

3. Sleeves for Piping Passing through Gypsum-Board Partitions: 

a. Steel pipe sleeves for pipes smaller than NPS 6. 
b. Galvanized-steel sheet sleeves for pipes NPS 6 and larger. 
c. Exception:  Sleeves are not required for water supply tubes and waste pipes for individual 

plumbing fixtures if escutcheons will cover openings. 
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4. Sleeves for Piping Passing through Concrete Roof Slabs:  Molded PE, Molded PVC or Steel pipe. 
5. Sleeves for Piping Passing through Exterior Concrete Walls: 

a. Steel pipe sleeves for pipes smaller than NPS 6. 
b. Cast-iron wall pipe sleeves for pipes NPS 6 and larger. 
c. Install sleeves that are large enough to provide 1-inch annular clear space between sleeve and 

pipe or pipe insulation when sleeve seals are used. 
d. Do not use sleeves when wall penetration systems are used. 

6. Sleeves for Piping Passing through Interior Concrete Walls: 

a. Steel pipe sleeves for pipes smaller than NPS 6. 
b. Galvanized-steel sheet sleeves for pipes NPS 6 and larger. 

L. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe 
penetrations.  Seal pipe penetrations with firestop materials.  Comply with requirements in Division 07 
Section "Penetration Firestopping" for firestop materials and installations. 

3.12 SLEEVE SEAL INSTALLATION 

A. Install sleeve seals in sleeves in exterior concrete walls at water-service piping entries into building. 

B. Select type and number of sealing elements required for pipe material and size.  Position pipe in center of 
sleeve.  Assemble sleeve seal components and install in annular space between pipe and sleeve.  Tighten 
bolts against pressure plates that cause sealing elements to expand and make watertight seal. 

3.13 IDENTIFICATION 

A. Identify system components.  Comply with requirements in Division 15 Section "Identification for Plumbing 
Piping and Equipment" for identification materials and installation. 

B. Label pressure piping with system operating pressure. 

3.14 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Piping Inspections: 

1. Do not enclose, cover, or put piping into operation until it has been inspected and approved by 
authorities having jurisdiction. 

2. During installation, notify authorities having jurisdiction at least one day before inspection must be 
made.  Perform tests specified below in presence of authorities having jurisdiction: 

a. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in after 
roughing-in and before setting fixtures. 

b. Final Inspection:  Arrange final inspection for authorities having jurisdiction to observe tests 
specified below and to ensure compliance with requirements. 

3. Reinspection:  If authorities having jurisdiction find that piping will not pass tests or inspections, make 
required corrections and arrange for reinspection. 
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4. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction. 

C. Piping Tests: 

1. Fill domestic water piping.  Check components to determine that they are not air bound and that piping 
is full of water. 

2. Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, 
or repaired.  If testing is performed in segments, submit a separate report for each test, complete with 
diagram of portion of piping tested. 

3. Leave new, altered, extended, or replaced domestic water piping uncovered and unconcealed until it 
has been tested and approved.  Expose work that was covered or concealed before it was tested. 

4. Cap and subject piping to static water pressure of 50 psig above operating pressure, without 
exceeding pressure rating of piping system materials.  Isolate test source and allow to stand for four 
hours.  Leaks and loss in test pressure constitute defects that must be repaired. 

5. Repair leaks and defects with new materials and retest piping or portion thereof until satisfactory 
results are obtained. 

6. Prepare reports for tests and for corrective action required. 

D. Domestic water piping will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

3.15 ADJUSTING 

A. Perform the following adjustments before operation: 

1. Close drain valves, hydrants, and hose bibbs. 
2. Open shutoff valves to fully open position. 
3. Open throttling valves to proper setting. 
4. Adjust balancing valves in hot-water-circulation return piping to provide adequate flow. 

a. Manually adjust ball-type balancing valves in hot-water-circulation return piping to provide flow 
of hot water in each branch. 

b. Adjust calibrated balancing valves to flows indicated. 

5. Remove plugs used during testing of piping and for temporary sealing of piping during installation. 
6. Remove and clean strainer screens.  Close drain valves and replace drain plugs. 
7. Remove filter cartridges from housings and verify that cartridges are as specified for application where 

used and are clean and ready for use. 
8. Check plumbing specialties and verify proper settings, adjustments, and operation. 

3.16 CLEANING 

A. Clean and disinfect potable and non-potable domestic water piping as follows: 

1. Purge new piping and parts of existing piping that have been altered, extended, or repaired before 
using. 

2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if methods are 
not prescribed, use procedures described in either AWWA C651 or AWWA C652 or follow procedures 
described below: 

a. Flush piping system with clean, potable water until dirty water does not appear at outlets. 
b. Fill and isolate system according to either of the following: 
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1) Fill system or part thereof with water/chlorine solution with at least 50 ppm of chlorine.  
Isolate with valves and allow to stand for 24 hours. 

2) Fill system or part thereof with water/chlorine solution with at least 200 ppm of chlorine.  
Isolate and allow to stand for three hours. 

c. Flush system with clean, potable water until no chlorine is in water coming from system after the 
standing time. 

d. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedures if 
biological examination shows contamination. 

B. Clean non-potable domestic water piping as follows: 

1. Purge new piping and parts of existing piping that have been altered, extended, or repaired before 
using. 

2. Use purging procedures prescribed by authorities having jurisdiction or; if methods are not prescribed, 
follow procedures described below: 

a. Flush piping system with clean, potable water until dirty water does not appear at outlets. 
b. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedures if 

biological examination shows contamination. 

C. Prepare and submit reports of purging and disinfecting activities. 

D. Clean interior of domestic water piping system.  Remove dirt and debris as work progresses. 

3.17 PIPING SCHEDULE 

A. Transition and special fittings with pressure ratings at least equal to piping rating may be used in applications 
below unless otherwise indicated. 

B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated. 

C. Fitting Option:  Extruded-tee connections and brazed joints may be used on aboveground copper tubing. 

D. Under-building-slab, domestic water, building service piping, NPS 3 and smaller, shall be the following: 

1. Soft copper tube, ASTM B 88, Type K; wrought-copper solder-joint fittings; and brazed joints. 

E. Under-building-slab, domestic water, building-service piping, NPS 4 to NPS 8 and larger, shall be one of the 
following: 

1. Soft copper tube, ASTM B 88, Type K; wrought-copper solder-joint fittings; and brazed joints. 
2. Mechanical-joint, ductile-iron pipe; standard- or compact- pattern mechanical-joint fittings; and 

mechanical joints. 
3. Push-on-joint, ductile-iron pipe; standard- or compact- pattern push-on-joint fittings; and gasketed 

joints. 

F. Under-building-slab, domestic water piping, NPS 2 and smaller, shall be the following: 

1. Soft copper tube, ASTM B 88, Type K; wrought-copper solder-joint fittings; and brazed joints. 

G. Aboveground domestic water piping, NPS 2 and smaller, shall be one of the following: 
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1. Hard copper tube, ASTM B 88, Type L; cast- or wrought- copper solder-joint fittings; and soldered 
joints. 

H. Aboveground domestic water piping, NPS 2-1/2 to NPS 4, shall be one of the following: 

1. Hard copper tube, ASTM B 88, Type L; cast- or wrought- copper solder-joint fittings; and soldered 
joints. 

I. Aboveground domestic water piping, NPS 5  and Larger shall be one of the following: 

1. Hard copper tube, ASTM B 88, Type L; cast- or wrought- copper solder-joint fittings; and soldered 
joints. 

3.18 VALVE SCHEDULE 

A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the following 
requirements apply: 

1. Shutoff Duty:  Use ball valves for piping NPS 2 and smaller.  Use butterfly, ball, or gate valves with 
flanged ends for piping NPS 2-1/2 and larger. 

2. Throttling Duty:  Use ball or globe valves for piping NPS 2 and smaller.  Use butterfly or ball valves 
with flanged ends for piping NPS 2-1/2 and larger. 

3. Hot-Water Circulation Piping, Balancing Duty:  Calibrated balancing valves. 
4. Drain Duty:  Hose-end drain valves. 

B. Use check valves to maintain correct direction of domestic water flow to and from equipment. 

C. Iron grooved-end valves may be used with grooved-end piping. 

END OF SECTION 15140 
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SECTION 15145 
 

DOMESTIC WATER PIPING SPECIALTIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following domestic water piping specialties: 

1. Vacuum breakers. 
2. Backflow preventers. 
3. Balancing valves. 
4. Temperature-actuated water mixing valves. 
5. Strainers. 
6. Outlet boxes. 
7. Hose bibbs. 
8. Wall hydrants. 
9. Drain valves. 
10. Water hammer arresters. 
11. Trap-seal primer valves. 
12. Trap-seal primer systems. 

B. Related Sections include the following: 

1. Division 15 Section "Meters and Gages for Plumbing Piping" for thermometers, pressure gages, and 
flow meters in domestic water piping. 

2. Division 15 Section "Emergency Plumbing Fixtures" for water tempering equipment. 
3. Division 15 Section "Drinking Fountains and Water Coolers" for water filters for water coolers. 

1.3 PERFORMANCE REQUIREMENTS 

A. Minimum Working Pressure for Domestic Water Piping Specialties:  125 psig, unless otherwise indicated. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Diagram power, signal, and control wiring. 

C. Field quality-control test reports. 

D. Operation and Maintenance Data:  For domestic water piping specialties to include in emergency, operation, 
and maintenance manuals. 
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1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by 
a testing agency acceptable to authorities having jurisdiction, and marked for intended use. 

B. NSF Compliance: 

1. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic domestic water 
piping components. 

2. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1 through 9." 

PART 2 - PRODUCTS 

2.1 VACUUM BREAKERS 

A. Pipe-Applied, Atmospheric-Type Vacuum Breakers: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Ames Co. 
b. Cash Acme. 
c. Conbraco Industries, Inc. 
d. FEBCO; SPX Valves & Controls. 
e. Rain Bird Corporation. 
f. Toro Company (The); Irrigation Div. 
g. Watts Industries, Inc.; Water Products Div. 
h. Zurn Plumbing Products Group; Wilkins Div. 

2. Standard:  ASSE 1001. 
3. Size:  NPS 1/4 to NPS 3, as required to match connected piping. 
4. Body:  Bronze. 
5. Inlet and Outlet Connections:  Threaded. 
6. Finish:  Chrome plated. 

B. Hose-Connection Vacuum Breakers: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Arrowhead Brass Products, Inc. 
b. Cash Acme. 
c. Conbraco Industries, Inc. 
d. Legend Valve. 
e. MIFAB, Inc. 
f. Prier Products, Inc. 
g. Watts Industries, Inc.; Water Products Div. 
h. Woodford Manufacturing Company. 
i. Zurn Plumbing Products Group; Light Commercial Operation. 
j. Zurn Plumbing Products Group; Wilkins Div. 

2. Standard:  ASSE 1011. 
3. Body:  Bronze, nonremovable, with manual drain. 
4. Outlet Connection:  Garden-hose threaded complying with ASME B1.20.7. 
5. Finish:  Chrome or nickel plated. 
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C. Pressure Vacuum Breakers: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Ames Co. 
b. Conbraco Industries, Inc. 
c. FEBCO; SPX Valves & Controls. 
d. Flomatic Corporation. 
e. Toro Company (The); Irrigation Div. 
f. Watts Industries, Inc.; Water Products Div. 
g. Zurn Plumbing Products Group; Wilkins Div. 

2. Standard:  ASSE 1020. 
3. Operation:  Continuous-pressure applications. 
4. Pressure Loss:  5 psig maximum, through middle 1/3 of flow range. 
5. Accessories: 

a. Valves:  Ball type, on inlet and outlet. 

D. Spill-Resistant Vacuum Breakers: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Conbraco Industries, Inc. 
b. Watts Industries, Inc.; Water Products Div. 

2. Standard:  ASSE 1056. 
3. Operation:  Continuous-pressure applications. 
4. Accessories: 

a. Valves:  Ball type, on inlet and outlet. 

2.2 BACKFLOW PREVENTERS 

A. Reduced-Pressure-Principle Backflow Preventers: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Ames Co. 
b. Conbraco Industries, Inc. 
c. FEBCO; SPX Valves & Controls. 
d. Flomatic Corporation. 
e. Watts Industries, Inc.; Water Products Div. 
f. Zurn Plumbing Products Group; Wilkins Div. 

2. Standard:  ASSE 1013. 
3. Operation:  Continuous-pressure applications. 
4. Pressure Loss:  12 psig maximum, through middle 1/3 of flow range. 
5. Body:  Bronze for NPS 2 and smaller; cast iron with interior lining complying with AWWA C550 or that 

is FDA approved] for NPS 2-1/2 and larger. 
6. End Connections:  Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger. 
7. Accessories: 
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a. Valves:  Ball type with threaded ends on inlet and outlet ofNPS 2 and smaller; outside screw 
and yoke gate-type with flanged ends on inlet and outlet of NPS 2-1/2 and larger. 

b. Air-Gap Fitting:  ASME A112.1.2, matching backflow-preventer connection. 

B. Double-Check Backflow-Prevention Assemblies: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Ames Co. 
b. Conbraco Industries, Inc. 
c. FEBCO; SPX Valves & Controls. 
d. Flomatic Corporation. 
e. Watts Industries, Inc.; Water Products Div. 
f. Zurn Plumbing Products Group; Wilkins Div. 

2. Standard:  ASSE 1015. 
3. Operation:  Continuous-pressure applications, unless otherwise indicated. 
4. Pressure Loss:  5 psig maximum, through middle 1/3 of flow range. 
5. Body:  Bronze for NPS 2 and smaller; cast iron with interior lining complying with AWWA C550 or that 

is FDA approved for NPS 2-1/2 and larger. 
6. End Connections:  Threaded for NPS 2 and smaller; [flanged] <Insert type> for NPS 2-1/2 and larger. 
7. Accessories: 

a. Valves:  Ball type with threaded ends on inlet and outlet ofNPS 2 and smaller; outside screw 
and yoke gate-type with flanged ends on inlet and outlet of NPS 2-1/2 and larger. 

C. Beverage-Dispensing-Equipment Backflow Preventers: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Conbraco Industries, Inc. 
b. Watts Industries, Inc.; Water Products Div. 
c. Zurn Plumbing Products Group; Wilkins Div. 

2. Standard:  ASSE 1022. 
3. Operation:  Continuous-pressure applications. 
4. Size:  NPS 1/4 or NPS 3/8. 
5. Body:  Stainless steel. 
6. End Connections:  Threaded. 

D. Dual-Check-Valve Backflow Preventers: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Cash Acme. 
b. Conbraco Industries, Inc. 
c. FEBCO; SPX Valves & Controls. 
d. Flomatic Corporation. 
e. Ford Meter Box Company, Inc. (The). 
f. Honeywell Water Controls. 
g. Legend Valve. 
h. McDonald, A. Y. Mfg. Co. 
i. Mueller Co.; Water Products Div. 
j. Watts Industries, Inc.; Water Products Div. 
k. Zurn Plumbing Products Group; Wilkins Div. 
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2. Standard:  ASSE 1024. 
3. Operation:  Continuous-pressure applications. 
4. Body:  Bronze with union inlet. 

E. Carbonated-Beverage-Dispenser, Dual-Check-Valve Backflow Preventers: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Cash Acme. 
b. Lancer Corporation. 
c. Watts Industries, Inc.; Water Products Div. 

2. Standard:  ASSE 1032. 
3. Operation:  Continuous-pressure applications. 
4. Size:  NPS 1/4 or NPS 3/8. 
5. Body:  Stainless steel. 
6. End Connections:  Threaded. 

2.3 BALANCING VALVES 

A. Copper-Alloy Calibrated Balancing Valves: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Armstrong International, Inc. 
b. Flo Fab Inc. 
c. ITT Industries; Bell & Gossett Div. 
d. NIBCO INC. 
e. TAC Americas. 
f. Taco, Inc. 
g. Watts Industries, Inc.; Water Products Div. 

2. Type:  Ball or Y-pattern globe valve with two readout ports and memory setting indicator. 
3. Body:  bronze, 
4. Size:  Same as connected piping, but not larger than NPS 2. 
5. Accessories:  Meter hoses, fittings, valves, differential pressure meter, and carrying case. 

B. Accessories:  Meter hoses, fittings, valves, differential pressure meter, and carrying case. 

2.4 TEMPERATURE-ACTUATED WATER MIXING VALVES 

A. Primary, Thermostatic, Water Mixing Valves: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Armstrong International, Inc. 
b. Lawler Manufacturing Company, Inc. 
c. Leonard Valve Company. 
d. Powers; a Watts Industries Co. 
e. Symmons Industries, Inc. 

2. Standard:  ASSE 1017. 
3. Pressure Rating:  125 psig. 
4. Type:  Exposed-mounting, thermostatically controlled water mixing valve. 



HFS Architects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
DOMESTIC WATER PIPING SPECIALTIES 15145 - 6 

5. Material:  Bronze body with corrosion-resistant interior components. 
6. Connections:  Threaded union inlets and outlet. 
7. Accessories:  Manual temperature control, check stops on hot- and cold-water supplies, and 

adjustable, temperature-control handle. 
8. Valve Pressure Rating:  125 psig minimum, unless otherwise indicated. 
9. Valve Finish:  Chrome plated. 
10. Piping Finish:  Copper. 

B. Individual-Fixture, Water Tempering Valves: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Cash Acme. 
b. Conbraco Industries, Inc. 
c. Honeywell Water Controls. 
d. Lawler Manufacturing Company, Inc. 
e. Leonard Valve Company. 
f. Powers; a Watts Industries Co. 
g. Watts Industries, Inc.; Water Products Div. 
h. Zurn Plumbing Products Group; Wilkins Div. 

2. Standard:  ASSE 1016, thermostatically controlled water tempering valve. 
3. Pressure Rating:  125 psig minimum, unless otherwise indicated. 
4. Body:  Bronze body with corrosion-resistant interior components. 
5. Temperature Control:  Adjustable. 
6. Inlets and Outlet:  Threaded. 
7. Finish:  Rough or chrome-plated bronze. 

2.5 STRAINERS FOR DOMESTIC WATER PIPING 

A. Y-Pattern Strainers: 

1. Pressure Rating:  125 psig minimum, unless otherwise indicated. 
2. Body:  Bronze for NPS 2 and smaller; cast iron with interior lining complying with AWWA C550 or 

FDA-approved, epoxy coating and for NPS 2-1/2 and larger. 
3. End Connections:  Threaded for NPS 2 and smaller;flanged for NPS 2-1/2 and larger. 
4. Screen:  Stainless steel with round perforations, unless otherwise indicated. 
5. Perforation Size: 

a. StrainersNPS 2 and Smaller:  0.020 inch. 
b. Strainers NPS 2-1/2 to NPS 4:  0.045 inch. 
c. Strainers NPS 5 and Larger:  0.10 inch. 

6. Drain: Factory-installed, hose-end drain valve. 

2.6 OUTLET BOXES 

A. Water Outlet Boxes W-1: 

1. Basis of Design: Water-Tite model W9200HA 6” diameter outlet box with ¼ turn valve and water 
hammer arrestor. 

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
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a. Acorn Engineering Company. 
b. IPS Corporation. 
c. LSP Products Group, Inc. 
d. Oatey. 
e. Plastic Oddities; a division of Diverse Corporate Technologies. 

3. Mounting:  Recessed. 
4. Material and Finish:  Enameled-steel or epoxy-painted-steel or plastic box and faceplate. 
5. Faucet:  Valved fitting complying with ASME A112.18.1.  Include NPS 1/2 or smaller copper tube 

outlet. 
6. Supply Shutoff Fitting:  NPS 1/2 gate, globe, or ball valve and NPS 1/2 copper, water tubing. 

2.7 HOSE BIBBS 

A. Hose Bibbs HB-1: 

1. Standard:  ASME A112.18.1 for sediment faucets. 
2. Body Material:  Bronze. 
3. Seat:  Bronze, replaceable. 
4. Supply Connections:  NPS 1/2 or NPS 3/4 threaded or solder-joint inlet. 
5. Outlet Connection:  Garden-hose thread complying with ASME B1.20.7. 
6. Pressure Rating:  125 psig. 
7. Vacuum Breaker:  Integral or field-installation, nonremovable, drainable, hose-connection vacuum 

breaker complying with ASSE 1011. 
8. Finish for Equipment Rooms:  Rough bronze, or chrome or nickel plated. 
9. Finish for Service Areas:  Chrome or nickel plated. 
10. Finish for Finished Rooms:  Chrome or nickel plated. 
11. Operation for Equipment Rooms:  Wheel handle or operating key. 
12. Operation for Service Areas:  Wheel handle. 
13. Operation for Finished Rooms:  Operating key. 
14. Include operating key with each operating-key hose bibb. 
15. Include integral wall flange with each chrome- or nickel-plated hose bibb. 

2.8 WALL HYDRANTS 

A. Nonfreeze Wall Hydrants FWH-1: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Josam Company. 
b. MIFAB, Inc. 
c. Prier Products, Inc. 
d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
e. Tyler Pipe; Wade Div. 
f. Watts Drainage Products Inc. 
g. Woodford Manufacturing Company. 
h. Zurn Plumbing Products Group; Light Commercial Operation. 
i. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Standard:  ASME A112.21.3M for concealed-outlet, self-draining wall hydrants. 
3. Pressure Rating:  125 psig. 
4. Operation:  Loose key. 
5. Casing and Operating Rod:  Of length required to match wall thickness.  Include wall clamp. 
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6. Inlet:  NPS 3/4 or NPS 1. 
7. Outlet:  Concealed, with integral vacuum breaker and garden-hose thread complying with 

ASME B1.20.7. 
8. Box:  Deep, flush mounting with cover. 
9. Box and Cover Finish:  Polished nickel bronze. 
10. Operating Keys:  Two with each wall hydrant. 

2.9 DRAIN VALVES 

A. Ball-Valve-Type, Hose-End Drain Valves: 

1. Standard:  MSS SP-110 for standard-port, two-piece ball valves. 
2. Pressure Rating:  400-psig minimum CWP. 
3. Size:  NPS 3/4. 
4. Body:  Copper alloy. 
5. Ball:  Chrome-plated brass. 
6. Seats and Seals:  Replaceable. 
7. Handle:  Vinyl-covered steel. 
8. Inlet:  Threaded or solder joint. 
9. Outlet:  Threaded, short nipple with garden-hose thread complying with ASME B1.20.7 and cap with 

brass chain. 

2.10 WATER HAMMER ARRESTERS 

A. Water Hammer Arresters HA-1: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. AMTROL, Inc. 
b. Josam Company. 
c. MIFAB, Inc. 
d. PPP Inc. 
e. Sioux Chief Manufacturing Company, Inc. 
f. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
g. Tyler Pipe; Wade Div. 
h. Watts Drainage Products Inc. 
i. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Standard:  ASSE 1010 or PDI-WH 201. 
3. Type:  Metal bellows or Copper tube with piston. 
4. Size:  ASSE 1010, Sizes AA and A through F or PDI-WH 201, Sizes A through F. 

2.11 TRAP-SEAL PRIMER VALVES 

A. Supply-Type, Trap-Seal Primer Valves: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. MIFAB, Inc. 
b. PPP Inc. 
c. Sioux Chief Manufacturing Company, Inc. 
d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
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e. Watts Industries, Inc.; Water Products Div. 

2. Standard:  ASSE 1018. 
3. Pressure Rating:  125 psig minimum. 
4. Body:  Bronze. 
5. Inlet and Outlet Connections:  NPS 1/2 threaded, union, or solder joint. 
6. Gravity Drain Outlet Connection:  NPS 1/2 threaded or solder joint. 
7. Finish:  Chrome plated, or rough bronze for units used with pipe or tube that is not chrome finished. 

B. Drainage-Type, Trap-Seal Primer Valves: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 

2. Standard:  ASSE 1044, lavatory P-trap with NPS 3/8 minimum, trap makeup connection. 
3. Size:  NPS 1-1/4 minimum. 
4. Material:  Chrome-plated, cast brass. 

2.12 TRAP-SEAL PRIMER SYSTEMS 

A. Trap-Seal Primer: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. PPP Inc. 

2. Standard:  ASSE 1044, 
3. Piping:  NPS 3/4, ASTM B 88, Type L; copper, water tubing. 
4. Cabinet:  Surface-mounting steel box with stainless-steel cover. 
5. Electric Controls:  24-hour timer, solenoid valve, and manual switch for 120-V ac power. 
6. Vacuum Breaker:  ASSE 1001. 
7. Number Outlets:  Four, Six or Eight as indicated. 
8. Size Outlets:  NPS 1/2. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Refer to Division 15 Section "Common Work Results for Plumbing" for piping joining materials, joint 
construction, and basic installation requirements. 

B. Install backflow preventers in each water supply to mechanical equipment and systems and to other 
equipment and water systems that may be sources of contamination.  Comply with authorities having 
jurisdiction. 

1. Locate backflow preventers in same room as connected equipment or system. 
2. Install drain for backflow preventers with atmospheric-vent drain connection with air-gap fitting, fixed 

air-gap fitting, or equivalent positive pipe separation of at least two pipe diameters in drain piping and 
pipe to floor drain.  Locate air-gap device attached to or under backflow preventer.  Simple air breaks 
are not acceptable for this application. 

3. Do not install bypass piping around backflow preventers. 
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C. Install water control valves with inlet and outlet shutoff valves.  Install pressure gages on inlet and outlet. 

D. Install balancing valves in locations where they can easily be adjusted. 

E. Install temperature-actuated water mixing valves with check stops or shutoff valves on inlets and with shutoff 
valve on outlet. 

1. Install thermometers and water regulators if specified. 
2. Install cabinet-type units recessed in or surface mounted on wall as specified. 

F. Install Y-pattern strainers for water on supply side of each control valve, water pressure-reducing valve, 
solenoid valve, and pump. 

G. Install outlet boxes recessed in wall.  Install 2-by-4-inch fire-retardant-treated-wood blocking wall 
reinforcement between studs.  Fire-retardant-treated-wood blocking is specified in Division 06 Section 
"Rough Carpentry." 

H. Install water hammer arresters in water piping according to PDI-WH 201. 

I. Install supply-type, trap-seal primer valves with outlet piping pitched down toward drain trap a minimum of 
1 percent, and connect to floor-drain body, trap, or inlet fitting.  Adjust valve for proper flow. 

J. Install drainage-type, trap-seal primer valves as lavatory trap with outlet piping pitched down toward drain 
trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting. 

K. Install trap-seal primer systems with outlet piping pitched down toward drain trap a minimum of 1 percent, 
and connect to floor-drain body, trap, or inlet fitting.  Adjust system for proper flow. 

3.2 CONNECTIONS 

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate general 
arrangement of piping and specialties. 

B. Ground equipment according to Division 16 Section "Grounding and Bonding for Electrical Systems." 

C. Connect wiring according to Division 16 Section "Low-Voltage Electrical Power Conductors and Cables." 

3.3 LABELING AND IDENTIFYING 

A. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplate or sign on or 
near each of the following: 

1. Pressure vacuum breakers. 
2. Reduced-pressure-principle backflow preventers. 
3. Double-check backflow-prevention assemblies. 
4. Carbonated-beverage-machine backflow preventers. 
5. Dual-check-valve backflow preventers. 
6. Calibrated balancing valves. 
7. Primary, thermostatic, water mixing valves. 
8. Primary water tempering valves. 
9. Outlet boxes. 
10. Supply-type, trap-seal primer valves. 
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11. Trap-seal primer systems. 

B. Distinguish among multiple units, inform operator of operational requirements, indicate safety and 
emergency precautions, and warn of hazards and improper operations, in addition to identifying unit.  
Nameplates and signs are specified in Division 15 Section "Identification for Plumbing Piping and 
Equipment." 

3.4 FIELD QUALITY CONTROL 

A. Perform the following tests and prepare test reports: 

1. Test each backflow preventer according to authorities having jurisdiction and the device's reference 
standard. 

B. Remove and replace malfunctioning domestic water piping specialties and retest as specified above. 

3.5 ADJUSTING 

A. Set field-adjustable pressure set points of water pressure-reducing valves. 

B. Set field-adjustable flow set points of balancing valves. 

C. Set field-adjustable temperature set points of temperature-actuated water mixing valves. 

END OF SECTION 15145 
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SECTION 15150 
 

SANITARY WASTE AND VENT PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following for soil, waste, and vent piping inside the building: 

1. Pipe, tube, and fittings. 
2. Special pipe fittings. 

1.3 DEFINITIONS 

A. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

B. LLDPE:  Linear, low-density polyethylene plastic. 

C. NBR:  Acrylonitrile-butadiene rubber. 

D. PVC:  Polyvinyl chloride plastic. 

E. TPE:  Thermoplastic elastomer. 

1.4 PERFORMANCE REQUIREMENTS 

A. Components and installation shall be capable of withstanding the following minimum working pressure, 
unless otherwise indicated: 

1. Soil, Waste, and Vent Piping:  10-foot head of water. 

B. Seismic Performance:  Soil, waste, and vent piping and support and installation shall be capable of 
withstanding the effects of seismic events determined according to 2006 International Building Code. 

1.5 SUBMITTALS 

A. Product Data:  For pipe, tube, fittings, and couplings. 

B. Shop Drawings: 
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1. Design Calculations:  Signed and sealed by a qualified professional engineer for selecting seismic 
restraints. 

C. Field quality-control inspection and test reports. 

1.6 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

B. Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic piping 
components.  Include marking with "NSF-dwv" for plastic drain, waste, and vent piping; "NSF-drain" for 
plastic drain piping; "NSF-tubular" for plastic continuous waste piping; and "NSF-sewer" for plastic sewer 
piping. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product 
selection: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

manufacturers specified. 

2.2 PIPING MATERIALS 

A. Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining materials. 

2.3 HUBLESS CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings:  ASTM A 888 or CISPI 301. 

B. Shielded Couplings:  ASTM C 1277 assembly of metal shield or housing, corrosion-resistant fasteners, and 
rubber sleeve with integral, center pipe stop. 

1. Standard, Shielded, Stainless-Steel Couplings:  CISPI 310, with stainless-steel corrugated shield; 
stainless-steel bands and tightening devices; and ASTM C 564, rubber sleeve. 

a. Manufacturers: 

1) ANACO. 
2) Fernco, Inc. 
3) Ideal Div.; Stant Corp. 
4) Mission Rubber Co. 
5) Tyler Pipe; Soil Pipe Div. 

2. Heavy-Duty, Shielded, Stainless-Steel Couplings:  With stainless-steel shield, stainless-steel bands 
and tightening devices, and ASTM C 564, rubber sleeve. 
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a. Manufacturers: 

1) ANACO. 
2) Clamp-All Corp. 
3) Ideal Div.; Stant Corp. 
4) Mission Rubber Co. 
5) Tyler Pipe; Soil Pipe Div. 

2.4 PVC PIPE AND FITTINGS 

A. Solid-Wall PVC Pipe:  ASTM D 2665, drain, waste, and vent. 

1. PVC Socket Fittings:  ASTM D 2665, socket type, made to ASTM D 3311, drain, waste, and vent 
patterns. 

2.5 SPECIAL PIPE FITTINGS 

A. Flexible, Nonpressure Pipe Couplings:  Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or 
transition pattern.  Include shear ring, ends of same sizes as piping to be joined, and corrosion-resistant-
metal tension band and tightening mechanism on each end. 

1. Manufacturers: 

a. Dallas Specialty & Mfg. Co. 
b. Fernco, Inc. 
c. Logan Clay Products Company (The). 
d. Mission Rubber Co. 
e. NDS, Inc. 
f. Plastic Oddities, Inc. 

2. Sleeve Materials: 

a. For Cast-Iron Soil Pipes:  ASTM C 564, rubber. 
b. For Plastic Pipes:  ASTM F 477, elastomeric seal or ASTM D 5926, PVC. 
c. For Dissimilar Pipes:  ASTM D 5926, PVC or other material compatible with pipe materials 

being joined. 

B. Shielded Nonpressure Pipe Couplings:  ASTM C 1460, elastomeric or rubber sleeve with full-length, 
corrosion-resistant outer shield and corrosion-resistant-metal tension band and tightening mechanism on 
each end. 

1. Manufacturers: 

a. Cascade Waterworks Mfg. Co. 
b. Mission Rubber Co. 
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PART 3 - EXECUTION 

3.1 EXCAVATION 

A. Refer to Division 02 Section "Earth Moving" for excavating, trenching, and backfilling. 

3.2 PIPING APPLICATIONS 

A. Flanges and unions may be used on aboveground pressure piping, unless otherwise indicated. 

B. Aboveground, soil and waste piping NPS 4 and smaller shall be the following: 
 
1. Hubless cast-iron soil pipe and fittings standard, shielded, stainless-steel couplings; and hubless-

coupling joints. 

C. Aboveground, soil and waste piping NPS 5 and larger shall be the following: 

 
1. Hubless cast-iron soil pipe and fittings and heavy-duty shielded, stainless-steel couplings; and 

hubless-coupling joints. 

D. Aboveground, vent piping NPS 4 and smaller shall be the following: 

 
1. Hubless cast-iron soil pipe and fittings; standard, shielded, stainless-steel couplings; and hubless-

coupling joints. 

E. Underground, soil, waste, and vent piping  shall be the following (to 6” above finished floor): 

 
1. Solid wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 

3.3 PIPING INSTALLATION 

A. Basic piping installation requirements are specified in Division 15 Section "Common Work Results for 
Plumbing." 

B. Install seismic restraints on piping.  Seismic-restraint devices are specified in Division 15 Section "Vibration 
and Seismic Controls for Plumbing Piping and Equipment." 

C. Install cleanouts at grade and extend to where building sanitary drains connect to building sanitary sewers. 

D. Install cleanout fitting with closure plug inside the building in sanitary force-main piping. 

E. Install cast-iron sleeve with water stop and mechanical sleeve seal at each service pipe penetration through 
foundation wall.  Select number of interlocking rubber links required to make installation watertight.  Sleeves 
and mechanical sleeve seals are specified in Division 15 Section "Common Work Results for Plumbing." 

F. Install wall-penetration fitting at each service pipe penetration through foundation wall.  Make installation 
watertight. 
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G. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," Chapter IV, 
"Installation of Cast Iron Soil Pipe and Fittings." 

1. Install encasement on underground piping according to ASTM A 674 or AWWA C105. 

H. Make changes in direction for soil and waste drainage and vent piping using appropriate branches, bends, 
and long-sweep bends.  Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change 
in direction of flow is from horizontal to vertical.  Use long-turn, double Y-branch and 1/8-bend fittings if 2 
fixtures are installed back to back or side by side with common drain pipe.  Straight tees, elbows, and 
crosses may be used on vent lines.  Do not change direction of flow more than 90 degrees.  Use proper size 
of standard increasers and reducers if pipes of different sizes are connected.  Reducing size of drainage 
piping in direction of flow is prohibited. 

I. Lay buried building drainage piping beginning at low point of each system.  Install true to grades and 
alignment indicated, with unbroken continuity of invert.  Place hub ends of piping upstream.  Install required 
gaskets according to manufacturer's written instructions for use of lubricants, cements, and other installation 
requirements.  Maintain swab in piping and pull past each joint as completed. 

J. Install soil and waste drainage and vent piping at the following minimum slopes, unless otherwise indicated: 

1. Building Sanitary Drain:  2 percent downward in direction of flow for piping.  
2. Horizontal Sanitary Drainage Piping:  2 percent downward in direction of flow. 
3. Vent Piping:  1 percent down toward vertical fixture vent or toward vent stack. 

K. Install engineered soil and waste drainage and vent piping systems as follows: 

1. Combination Waste and Vent:  Comply with standards of authorities having jurisdiction. 

L. Sleeves are not required for cast-iron soil piping passing through concrete slabs-on-grade if slab is without 
membrane waterproofing. 

M. Install PVC soil and waste drainage and vent piping according to ASTM D 2665. 

N. Install underground PVC soil and waste drainage piping according to ASTM D 2321. 

O. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having 
jurisdiction. 

3.4 JOINT CONSTRUCTION 

A. Basic piping joint construction requirements are specified in Division 15 Section "Common Work Results for 
Plumbing." 

B. Join hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings 
Handbook" for hubless-coupling joints. 

C. PVC Nonpressure Piping Joints:  Join piping according to ASTM D 2665. 
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3.5 HANGER AND SUPPORT INSTALLATION 

A. Seismic-restraint devices are specified in Division 15 Section "Vibration and Seismic Controls for Plumbing 
Piping and Equipment." 

B. Pipe hangers and supports are specified in Division 15 Section "Hangers and Supports for Plumbing Piping 
and Equipment." Install the following: 

1. Vertical Piping:  MSS Type 8 or Type 42, clamps. 
2. Install individual, straight, horizontal piping runs according to the following: 

a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers. 
b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers. 
c. Longer Than 100 Feet, if Indicated:  MSS Type 49, spring cushion rolls. 

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe rolls.  Support pipe 
rolls on trapeze. 

4. Base of Vertical Piping:  MSS Type 52, spring hangers. 

C. Install supports according to Division 15 Section "Hangers and Supports for Plumbing Piping and 
Equipment." 

D. Support vertical piping and tubing at base and at each floor. 

E. Rod diameter may be reduced 1 size for double-rod hangers, with 3/8-inch minimum rods. 

F. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and minimum rod 
diameters: 

1. NPS 1-1/2 and NPS 2:  60 inches with 3/8-inch rod. 
2. NPS 3:  60 inches with 1/2-inch rod. 
3. NPS 4 and NPS 5:  60 inches with 5/8-inch rod. 

G. Install supports for vertical cast-iron soil piping every 15 feet. 

H. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written instructions. 

3.6 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Connect soil and waste piping to exterior sanitary sewerage piping.  Use transition fitting to join dissimilar 
piping materials. 

C. Connect drainage and vent piping to the following: 

1. Plumbing Fixtures:  Connect drainage piping in sizes indicated, but not smaller than required by 
plumbing code. 

2. Plumbing Fixtures and Equipment:  Connect atmospheric vent piping in sizes indicated, but not 
smaller than required by authorities having jurisdiction. 

3. Plumbing Specialties:  Connect drainage and vent piping in sizes indicated, but not smaller than 
required by plumbing code. 



HFS Architects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 
 

 
SANITARY WASTE AND VENT PIPING 15150 - 7 

4. Equipment:  Connect drainage piping as indicated.  Provide shutoff valve, if indicated, and union for 
each connection.  Use flanges instead of unions for connections NPS 2-1/2 and larger. 

3.7 FIELD QUALITY CONTROL 

A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must be made.  
Perform tests specified below in presence of authorities having jurisdiction. 

1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in after 
roughing-in and before setting fixtures. 

2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to observe tests 
specified below and to ensure compliance with requirements. 

B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, make required 
corrections and arrange for reinspection. 

C. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction. 

D. Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction or, in 
absence of published procedures, as follows: 

1. Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, 
or repaired.  If testing is performed in segments, submit separate report for each test, complete with 
diagram of portion of piping tested. 

2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage and vent piping until 
it has been tested and approved.  Expose work that was covered or concealed before it was tested. 

3. Roughing-in Plumbing Test Procedure:  Test drainage and vent piping, except outside leaders, on 
completion of roughing-in.  Close openings in piping system and fill with water to point of overflow, but 
not less than 10-foot head of water.  From 15 minutes before inspection starts to completion of 
inspection, water level must not drop.  Inspect joints for leaks. 

4. Finished Plumbing Test Procedure:  After plumbing fixtures have been set and traps filled with water, 
test connections and prove they are gastight and watertight.  Plug vent-stack openings on roof and 
building drains where they leave building.  Introduce air into piping system equal to pressure of 1-inch 
wg.  Use U-tube or manometer inserted in trap of water closet to measure this pressure.  Air pressure 
must remain constant without introducing additional air throughout period of inspection.  Inspect 
plumbing fixture connections for gas and water leaks. 

5. Repair leaks and defects with new materials and retest piping, or portion thereof, until satisfactory 
results are obtained. 

6. Prepare reports for tests and required corrective action. 

3.8 CLEANING 

A. Clean interior of piping.  Remove dirt and debris as work progresses. 

B. Protect drains during remainder of construction period to avoid clogging with dirt and debris and to prevent 
damage from traffic and construction work. 

C. Place plugs in ends of uncompleted piping at end of day and when work stops. 

END OF SECTION 15150 
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SECTION 15155 
 

SANITARY WASTE PIPING SPECIALTIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following sanitary drainage piping specialties: 
 
1. Cleanouts. 
2. Floor drains. 
3. Roof flashing assemblies. 
4. Through-penetration firestop assemblies. 
5. Miscellaneous sanitary drainage piping specialties. 
6. Flashing materials. 

B. Related Sections include the following: 

1. Division 15 Section "Storm Drainage Piping Specialties" for trench drains for storm water, channel 
drainage systems for storm water, roof drains, and catch basins. 

1.3 DEFINITIONS 

A. FOG:  Fats, oils, and greases. 

B. PVC:  Polyvinyl chloride plastic. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated.   

B. Shop Drawings:  Show fabrication and installation details for frost-resistant vent terminals. 

1. Wiring Diagrams:  Power, signal, and control wiring. 

C. Field quality-control test reports. 

D. Operation and Maintenance Data:  For drainage piping specialties to include in emergency, operation, and 
maintenance manuals. 
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1.5 QUALITY ASSURANCE 

A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing agency. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by 
a testing agency acceptable to authorities having jurisdiction, and marked for intended use. 

C. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic sanitary piping 
specialty components. 

1.6 COORDINATION 

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, 
reinforcement, and formwork requirements are specified in Division 03. 

B. Coordinate size and location of roof penetrations. 

PART 2 - PRODUCTS 

2.1 CLEANOUTS 

A. Exposed Metal Cleanouts: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Josam Company; Josam Div. 
b. MIFAB, Inc. 
c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
d. Sioux Chief Manufacturing Company, Inc 
e. Tyler Pipe; Wade Div. 
f. Watts Drainage Products Inc. 
g. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. See schedule at end of this section. 

B. Metal Floor Cleanouts: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Josam Company; Josam Div. 
b. Oatey. 
c. Sioux Chief Manufacturing Company, Inc. 
d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
e. Tyler Pipe; Wade Div. 
f. Watts Drainage Products Inc. 
g. Zurn Plumbing Products Group; Light Commercial Operation. 
h. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. See schedule at end of this section. 
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C. Cast-Iron Wall Cleanouts: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Josam Company; Josam Div. 
b. MIFAB, Inc. 
c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
d. Sioux Chief Manufacturing Company, Inc 
e. Tyler Pipe; Wade Div. 
f. Watts Drainage Products Inc. 
g. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. See schedule at end of this section. 

2.2 FLOOR DRAINS 

A. Cast-Iron Floor Drains: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
2. Basis-of-Design Product:  See Schedule at end of this Section: 

a. Josam Company; Josam Div. 
b. MIFAB, Inc. 
c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
d. Sioux Chief Manufacturing Company, Inc 
e. Tyler Pipe; Wade Div. 
f. Watts Drainage Products Inc. 
g. Zurn Plumbing Products Group; Specification Drainage Operation. 

3. See schedule at end of this section. 

2.3 THROUGH-PENETRATION FIRESTOP ASSEMBLIES 

A. Through-Penetration Firestop Assemblies: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products 
that may be incorporated into the Work include, but are not limited to, the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. ProSet Systems Inc. 

3. Standard:  UL 1479 assembly of sleeve and stack fitting with firestopping plug. 
4. Size:  Same as connected soil, waste, or vent stack. 
5. Sleeve:  Molded PVC plastic, of length to match slab thickness and with integral nailing flange on one 

end for installation in cast-in-place concrete slabs. 
6. Stack Fitting:  ASTM A 48/A 48M, gray-iron, hubless-pattern, wye branch with neoprene O-ring at 

base and gray-iron plug in thermal-release harness.  Include PVC protective cap for plug. 
7. Special Coating:  Corrosion resistant on interior of fittings. 
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2.4 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES 

A. Deep-Seal Traps: 

1. Description:  Cast-iron or bronze casting, with inlet and outlet matching connected piping and cleanout 
trap-seal primer valve connection. 

2. Size:  Same as connected waste piping. 

a. NPS 2:  4-inch- minimum water seal. 
b. NPS 2-1/2 and Larger:  5-inch- minimum water seal. 

B. Floor-Drain, Trap-Seal Primer Fittings: 

1. Description:  Cast iron, with threaded inlet and threaded or spigot outlet, and trap-seal primer valve 
connection. 

2. Size:  Same as floor drain outlet with NPS 1/2 side inlet. 

C. Air-Gap Fittings: 

1. Standard:  ASME A112.1.2, for fitting designed to ensure fixed, positive air gap between installed inlet 
and outlet piping. 

2. Body:  Bronze or cast iron. 
3. Inlet:  Opening in top of body. 
4. Outlet:  Larger than inlet. 
5. Size:  Same as connected waste piping and with inlet large enough for associated indirect waste 

piping. 

D. Sleeve Flashing Device: 

1. Description:  Manufactured, cast-iron fitting, with clamping device, that forms sleeve for pipe floor 
penetrations of floor membrane.  Include galvanized-steel pipe extension in top of fitting that will 
extend 1 inch > above finished floor and galvanized-steel pipe extension in bottom of fitting that will 
extend through floor slab. 

2. Size:  As required for close fit to riser or stack piping. 

E. Stack Flashing Fittings: 

1. Description:  Counterflashing-type, cast-iron fitting, with bottom recess for terminating roof membrane, 
and with threaded or hub top for extending vent pipe. 

2. Size:  Same as connected stack vent or vent stack. 

2.5 FLASHING MATERIALS 

A. Lead Sheet:  ASTM B 749, Type L51121, copper bearing, with the following minimum weights and 
thicknesses, unless otherwise indicated: 

1. General Use:  4.0-lb/sq. ft., 0.0625-inch thickness. 
2. Vent Pipe Flashing:  3.0-lb/sq. ft., 0.0469-inch thickness. 
3. Burning:  6-lb/sq. ft., 0.0938-inch thickness. 

B. Elastic Membrane Sheet:  ASTM D 4068, flexible, chlorinated polyethylene, 40-mil minimum thickness. 
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C. Fasteners:  Metal compatible with material and substrate being fastened. 

D. Metal Accessories:  Sheet metal strips, clamps, anchoring devices, and similar accessory units required for 
installation; matching or compatible with material being installed. 

E. Bituminous Coating:  SSPC-Paint 12, solvent-type, bituminous mastic. 

2.6 MOTORS 

A. General requirements for motors are specified in Division 15 Section "Common Motor Requirements for 
Plumbing Equipment." 

1. Motor Sizes:  Minimum size as indicated.  If not indicated, large enough so driven load will not require 
motor to operate in service factor range above 1.0. 

2. Controllers, Electrical Devices, and Wiring:  Electrical devices and connections are specified in 
Division 16 Sections. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Refer to Division 15 Section "Common Work Results for Plumbing" for piping joining materials, joint 
construction, and basic installation requirements. 

B. Install backwater valves in building drain piping.  For interior installation, provide cleanout deck plate flush 
with floor and centered over backwater valve cover, and of adequate size to remove valve cover for 
servicing. 

C. Install cleanouts in aboveground piping and building drain piping according to the following, unless otherwise 
indicated: 

1. Size same as drainage piping up to NPS 4.  Use NPS 4 for larger drainage piping unless larger 
cleanout is indicated. 

2. Locate at each change in direction of piping greater than 45 degrees. 
3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for larger piping. 
4. Locate at base of each vertical soil and waste stack. 

D. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with finished floor. 

E. For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with frame 
and cover flush with finished wall. 

F. Install floor drains at low points of surface areas to be drained.  Set grates of drains flush with finished floor, 
unless otherwise indicated. 

1. Position floor drains for easy access and maintenance. 
2. Set floor drains below elevation of surrounding finished floor to allow floor drainage.  Set with grates 

depressed according to the following drainage area radii: 
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a. Radius, 30 Inches or Less:  Equivalent to 1 percent slope, but not less than 1/4-inch total 
depression. 

b. Radius, 30 to 60 Inches:  Equivalent to 1 percent slope. 
c. Radius, 60 Inches or Larger:  Equivalent to 1 percent slope, but not greater than 1-inch total 

depression. 

3. Install floor-drain flashing collar or flange so no leakage occurs between drain and adjoining flooring.  
Maintain integrity of waterproof membranes where penetrated. 

4. Install individual traps for floor drains connected to sanitary building drain, unless otherwise indicated. 

G. Install deep-seal traps on floor drains and other waste outlets, if indicated. 

H. Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-seal primer connection. 

1. Exception:  Fitting may be omitted if trap has trap-seal primer connection. 
2. Size:  Same as floor drain inlet. 

I. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping discharge into 
sanitary drainage system. 

J. Install sleeve flashing device with each riser and stack passing through floors with waterproof membrane. 

K. Install grease removal devices on floor as required by the manufacturer complete with all controls and power 
wiring. 

L. Install wood-blocking reinforcement for wall-mounting-type specialties. 

M. Install traps on plumbing specialty drain outlets.  Omit traps on indirect wastes unless trap is indicated. 

N. Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations and within cabinets 
and millwork.  Use deep-pattern escutcheons if required to conceal protruding pipe fittings. 

3.2 CONNECTIONS 

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate general 
arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to equipment to allow service and maintenance. 

3.3 FLASHING INSTALLATION 

A. Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes are required.  Join 
flashing according to the following if required: 

1. Lead Sheets:  Burn joints of lead sheets 6.0-lb/sq. ft., 0.0938-inch thickness or thicker.  Solder joints of 
lead sheets 4.0-lb/sq. ft., 0.0625-inch thickness or thinner. 

B. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors and roofs with 
waterproof membrane. 
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1. Pipe Flashing:  Sleeve type, matching pipe size, with minimum length of 10 inches, and skirt or flange 
extending at least 8 inches around pipe. 

2. Sleeve Flashing:  Flat sheet, with skirt or flange extending at least 8 inches around sleeve. 
3. Embedded Specialty Flashing:  Flat sheet, with skirt or flange extending at least 8 inches around 

specialty. 

C. Set flashing on floors and roofs in solid coating of bituminous cement. 

D. Secure flashing into sleeve and specialty clamping ring or device. 

E. Install flashing for piping passing through roofs with counterflashing or commercially made flashing fittings, 
according to Division 07 Section "Sheet Metal Flashing and Trim." 

F. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing into cast-iron 
sleeve having calking recess. 

G. Fabricate and install flashing and pans, sumps, and other drainage shapes. 

3.4 LABELING AND IDENTIFYING 

A. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplate or sign on or 
near each of the following: 
1. Grease removal devices. 

B. Distinguish among multiple units, inform operator of operational requirements, indicate safety and 
emergency precautions, and warn of hazards and improper operations, in addition to identifying unit.  
Nameplates and signs are specified in Division 15 Section "Identification for Plumbing Piping and 
Equipment." 

3.5 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect field-
assembled grease removal devices and their installation, including piping and electrical connections, 
and to assist in testing. 

B. Tests and Inspections: 

1. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest until no leaks 
exist. 

2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment. 

3.6 PROTECTION 

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and to prevent 
damage from traffic or construction work. 

B. Place plugs in ends of uncompleted piping at end of each day or when work stops. 
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3.7 FLOOR DRAIN SCHEDULE 

FD-1 Floor Drain: Smith figure 2010-BP cast iron body and flashing collar with square nickel bronze  adjustable 
strainer head with secured square hole grate and trap primer connection. 

FD-2 Mechanical Room Drain: Smith figure 2110-NB-P050 medium duty floor drain; cast iron body  and flashing 
collar with nickel bronze grate and trap primer connection. 

FS-1 Floor Sink: Smith figure 3100 cast iron flanged receptor with acid resistant interior coating,  nickel bronze rim 
and secured grate and aluminum dome bottom strainer. Coordinate grate  configuration with Kitchen 
Equipment drawings. 

FS-2 Floor Sink: Smith figure 3100 cast iron flanged receptor with acid resistant interior coating,  nickel bronze rim 
and secured grate and aluminum dome bottom strainer. Coordinate grate  configuration with Kitchen 
Equipment drawings. 

3.8 CLEANOUT SCHEDULE 

Finished Floor Cleanout: JR Smith figure 4020 cast iron cleanout with gasket seal, tapered nickel bronze 
plug and adjustable scoriated nickel bronze top. 

Exposed Cleanout: JR Smith figure 4510 cast iron cleanout tee with counter sunk plug, tapered nickel 
bronze plug and no hub connections. 

Finished Wall Cleanout: JR Smith figure 4530 cast iron cleanout tee with counter sunk plug, tapered nickel 
bronze plug and round stainless steel cover. 

Cleanout to Grade: JR Smith figure 42500 cast iron cleanout with gasket seal, tapered nickel bronze plug 
and round flanged double flanged housing with heavy duty scoriated cast iron cover with lifting device. 

END OF SECTION 15155 
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SECTION 15160 
 

FACILITY STORM DRAINAGE PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following storm drainage piping inside the building: 

1. Pipe, tube, and fittings. 
2. Special pipe fittings. 

1.3 DEFINITIONS 

A. LLDPE:  Linear, low-density polyethylene plastic. 

B. PE:  Polyethylene plastic. 

C. PVC:  Polyvinyl chloride plastic. 

D. TPE:  Thermoplastic elastomer. 

1.4 PERFORMANCE REQUIREMENTS 

A. Components and installation shall be capable of withstanding the following minimum working-pressure, 
unless otherwise indicated: 

1. Storm Drainage Piping:  10-foot head of water. 

B. Seismic Performance:  Soil, waste, and vent piping and support and installation shall be capable of 
withstanding the effects of seismic events determined according to the 2006 International Building Code. 

1.5 SUBMITTALS 

A. Product Data:  For pipe, tube, fittings, and couplings. 

B. Shop Drawings: 

1. Design Calculations:  Signed and sealed by a qualified professional engineer for selecting seismic 
restraints. 

2. Controlled-Flow Storm Drainage System:  Include calculations, plans, and details. 
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C. Field quality-control inspection and test reports. 

1.6 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

B. Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic piping 
components.  Include marking with "NSF-drain" for plastic drain piping and "NSF-sewer" for plastic sewer 
piping. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product 
selection: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

manufacturers specified. 

2.2 PIPING MATERIALS 

A. Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining materials. 

2.3 HUBLESS CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings:  ASTM A 888 or CISPI 301. 

B. Shielded Couplings:  ASTM C 1277 assembly of metal shield or housing, corrosion-resistant fasteners, and 
rubber sleeve with integral, center pipe stop. 

1. Standard, Shielded, Stainless-Steel Couplings:  CISPI 310, with stainless-steel corrugated shield; 
stainless-steel bands and tightening devices; and ASTM C 564, rubber sleeve. 

a. Manufacturers: 

1) ANACO. 
2) Fernco, Inc. 
3) Ideal Div.; Stant Corp. 
4) Mission Rubber Co. 
5) Tyler Pipe; Soil Pipe Div. 

2. Heavy-Duty, Shielded, Stainless-Steel Couplings:  With stainless-steel shield, stainless-steel bands 
and tightening devices, and ASTM C 564, rubber sleeve. 

a. Manufacturers: 

1) ANACO. 
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2) Clamp-All Corp. 
3) Ideal Div.; Stant Corp. 
4) Mission Rubber Co. 
5) Tyler Pipe; Soil Pipe Div. 

2.4 PVC PIPE AND FITTINGS 

A. Solid-Wall PVC Pipe:  ASTM D 2665, drain, waste, and vent. 

2.5 SPECIAL PIPE FITTINGS 

A. Flexible, Nonpressure Pipe Couplings:  Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or 
transition pattern.  Include shear ring, ends of same sizes as piping to be joined, and corrosion-resistant-
metal tension band and tightening mechanism on each end. 

1. Manufacturers: 

a. Dallas Specialty & Mfg. Co. 
b. Fernco, Inc. 
c. Logan Clay Products Company (The). 
d. Mission Rubber Co. 
e. NDS, Inc. 
f. Plastic Oddities, Inc. 

2. Sleeve Materials: 

a. For Cast-Iron Soil Pipes:  ASTM C 564, rubber. 
b. For Plastic Pipes:  ASTM F 477, elastomeric seal or ASTM D 5926, PVC. 
c. For Dissimilar Pipes:  ASTM D 5926, PVC or other material compatible with pipe materials 

being joined. 

B. Shielded Nonpressure Pipe Couplings:  ASTM C 1460, elastomeric or rubber sleeve with full-length, 
corrosion-resistant outer shield and corrosion-resistant-metal tension band and tightening mechanism on 
each end. 

1. Manufacturers: 

a. Cascade Waterworks Mfg. Co. 
b. Mission Rubber Co. 

PART 3 - EXECUTION 

3.1 EXCAVATION 

A. Refer to Division 02 Section "Earth Moving" for excavating, trenching, and backfilling. 
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3.2 PIPING APPLICATIONS 

A. Flanges and unions may be used on aboveground pressure piping, unless otherwise indicated. 

B. Aboveground storm drainage piping  shall be the following: 
1. Hubless cast-iron soil pipe and fittings; heavy-duty shielded, stainless-steel couplings; and coupled 

joints. 

C. Underground storm drainage piping shall be the following ( to 6” above finished floor): 
1. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 

3.3 PIPING INSTALLATION 

A. Storm sewer and drainage piping outside the building are specified in Division 2 Section "Storm Utility 
Drainage Piping." 

B. Basic piping installation requirements are specified in Division 15 Section "Common Work Results for 
Plumbing." 

C. Install seismic restraints on piping.  Seismic-restraint devices are specified in Division 15 Section "Vibration 
and Seismic Controls for Plumbing Piping and Equipment." 

D. Install cleanouts at grade and extend to where building storm drains connect to building storm sewers.  
Cleanouts are specified in Division 15 Section "Storm Drainage Piping Specialities." 

E. Install cleanout fitting with closure plug inside the building in storm drainage force-main piping. 

F. Install cast-iron sleeve with water stop and mechanical sleeve seal at each service pipe penetration through 
foundation wall.  Select number of interlocking rubber links required to make installation watertight.  Sleeves 
and mechanical sleeve seals are specified in Division 15 Section "Common Work Results for Fire Plumbing." 

G. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," Chapter IV, 
"Installation of Cast Iron Soil Pipe and Fittings." 

1. Install encasement on underground piping according to ASTM A 674 or AWWA C105. 

H. Make changes in direction for storm drainage piping using appropriate branches, bends, and long-sweep 
bends.  Do not change direction of flow more than 90 degrees.  Use proper size of standard increasers and 
reducers if pipes of different sizes are connected.  Reducing size of drainage piping in direction of flow is 
prohibited. 

I. Lay buried building storm drainage piping beginning at low point of each system.  Install true to grades and 
alignment indicated, with unbroken continuity of invert.  Place hub ends of piping upstream.  Install required 
gaskets according to manufacturer's written instructions for use of lubricants, cements, and other installation 
requirements.  Maintain swab in piping and pull past each joint as completed. 

J. Install storm drainage piping at the following minimum slopes, unless otherwise indicated: 

1. Building Storm Drain:  1 percent downward in direction of flow for piping NPS 3 and smaller; 1 percent 
downward in direction of flow for piping NPS 4 and larger. 

2. Horizontal Storm-Drainage Piping:  1 percent downward in direction of flow. 
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K. Sleeves are not required for cast-iron soil piping passing through concrete slabs-on-grade if slab is without 
membrane waterproofing. 

L. Install PVC storm drainage piping according to ASTM D 2665. 

M. Install underground PVC storm drainage piping according to ASTM D 2321. 

N. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having 
jurisdiction. 

3.4 JOINT CONSTRUCTION 

A. Basic piping joint construction requirements are specified in Division 15 Section "Common Work Results 
Plumbing." 

B. Hubless Cast-Iron Soil Piping Coupled Joints:  Join according to CISPI 310 and CISPI's "Cast Iron Soil Pipe 
and Fittings Handbook" for hubless-coupling joints. 

C. PVC Nonpressure Piping Joints:  Join piping according to ASTM D 2665. 

3.5 HANGER AND SUPPORT INSTALLATION 

A. Seismic-restraint devices are specified in Division 15 Section "Vibration and Seismic Controls for Plumbing 
Piping and Equipment." 

B. Pipe hangers and supports are specified in Division 15 Section "Hangers and Supports for Plumbing Piping 
and Equipment." Install the following: 

1. Vertical Piping:  MSS Type 8 or Type 42, clamps. 
2. Individual, Straight, Horizontal Piping Runs:  According to the following: 

a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers. 
b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers. 

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe rolls.  Support pipe 
rolls on trapeze. 

4. Base of Vertical Piping:  MSS Type 52, spring hangers. 

C. Install supports according to Division 15 Section "Hangers and Supports for Plumbing Piping and 
Equipment." 

D. Support vertical piping and tubing at base and at each floor. 

E. Rod diameter may be reduced 1 size for double-rod hangers, with 3/8-inch minimum rods. 

F. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and minimum rod 
diameters: 

1. NPS 1-1/2 and NPS 2:  60 inches with 3/8-inch rod. 
2. NPS 3:  60 inches with 1/2-inch rod. 
3. NPS 4 and NPS 5:  60 inches with 5/8-inch rod. 
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4. NPS 6:  60 inches with 3/4-inch rod. 
5. NPS 8 to NPS 12:  60 inches with 7/8-inch rod. 
6. Spacing for 10-foot lengths may be increased to 10 feet.  Spacing for fittings is limited to 60 inches. 

G. Install supports for vertical cast-iron soil piping every 15 feet. 

H. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written instructions. 

3.6 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Connect interior storm drainage piping to exterior storm drainage piping.  Use transition fitting to join 
dissimilar piping materials. 

C. Connect storm drainage piping to roof drains and storm drainage specialties. 

3.7 FIELD QUALITY CONTROL 

A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must be made.  
Perform tests specified below in presence of authorities having jurisdiction. 

1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or closing-in after 
roughing-in. 

2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to observe tests 
specified below and to ensure compliance with requirements. 

B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or inspection, make required 
corrections and arrange for reinspection. 

C. Reports:  Prepare inspection reports and have them signed by authorities having jurisdiction. 

D. Test storm drainage piping according to procedures of authorities having jurisdiction or, in absence of 
published procedures, as follows: 

1. Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, 
or repaired.  If testing is performed in segments, submit separate report for each test, complete with 
diagram of portion of piping tested. 

2. Leave uncovered and unconcealed new, altered, extended, or replaced storm drainage piping until it 
has been tested and approved.  Expose work that was covered or concealed before it was tested. 

3. Test Procedure:  Test storm drainage piping on completion of roughing-in.  Close openings in piping 
system and fill with water to point of overflow, but not less than 10-foot head of water.  From 15 
minutes before inspection starts to completion of inspection, water level must not drop.  Inspect joints 
for leaks. 

4. Repair leaks and defects with new materials and retest piping, or portion thereof, until satisfactory 
results are obtained. 

5. Prepare reports for tests and required corrective action. 
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3.8 CLEANING 

A. Clean interior of piping.  Remove dirt and debris as work progresses. 

B. Protect drains during remainder of construction period to avoid clogging with dirt and debris and to prevent 
damage from traffic and construction work. 

C. Place plugs in ends of uncompleted piping at end of day and when work stops. 
 
END OF SECTION 15160 
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SECTION 15165 
 

STORM DRAINAGE PIPING SPECIALTIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following storm drainage piping specialties: 
 
1. Cleanouts. 
2. Roof drains. 
3. Miscellaneous storm drainage piping specialties. 
4. Flashing materials. 

B. Related Sections include the following: 

1. Division 15 Section "Sanitary Waste Piping Specialties" for backwater valves, floor drains, trench 
drains and channel drainage systems connected to sanitary sewer, air admittance valves, FOG 
disposal systems, grease interceptors and removal devices, oil interceptors, and solid interceptors. 

1.3 DEFINITIONS 

A. PUR:  Polyurethane plastic. 

B. PVC:  Polyvinyl chloride plastic. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1.5 QUALITY ASSURANCE 

A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing agency. 

1.6 COORDINATION 

A. Coordinate size and location of roof penetrations. 
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PART 2 - PRODUCTS 

2.1 CLEANOUTS 

A. Exposed Metal Cleanouts: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Josam Company; Josam Div. 
b. MIFAB, Inc. 
c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
d. Sioux Chief Manufacturing Company, Inc 
e. Tyler Pipe; Wade Div. 
f. Watts Drainage Products Inc. 
g. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. See schedule at end of this section. 

B. Metal Floor Cleanouts: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Josam Company; Josam Div. 
b. Oatey. 
c. Sioux Chief Manufacturing Company, Inc. 
d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
e. Tyler Pipe; Wade Div. 
f. Watts Drainage Products Inc. 
g. Zurn Plumbing Products Group; Light Commercial Operation. 
h. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. See schedule at end of this section. 

C. Cast-Iron Wall Cleanouts: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Josam Company; Josam Div. 
b. MIFAB, Inc. 
c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
d. Sioux Chief Manufacturing Company, Inc 
e. Tyler Pipe; Wade Div. 
f. Watts Drainage Products Inc. 
g. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. See schedule at end of this section. 

2.2 ROOF DRAINS 

A. Metal Roof Drains: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
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2. Basis-of-Design Product:  See Schedule at end of this section for drain descriptions: 

 
a. Josam Company; Josam Div. 
b. MIFAB, Inc. 
c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 
d. Sioux Chief Manufacturing Company, Inc 
e. Tyler Pipe; Wade Div. 
f. Watts Drainage Products Inc. 
g. Zurn Plumbing Products Group; Specification Drainage Operation. 

3. Standard:  ASME A112.21.2M. 
4. Body Material Cast iron. 
5. Combination Flashing Ring and Gravel Stop:  Required. 
6. Dome Material:  Cast iron. 
7. Extension Collars:  Required. 
8. Underdeck ClampRequired. 
9. Sump Receiver:  Required. 

B. Conductor Nozzles DSN-1: 

1. Description:  Bronze body with threaded inlet and bronze wall flange with mounting holes. 
2. Size:  Same as connected conductor. 

2.3 FLASHING MATERIALS 

A. Elastic Membrane Sheet:  ASTM D 4068, flexible, chlorinated polyethylene, 40-mil minimum thickness. 

B. Fasteners:  Metal compatible with material and substrate being fastened. 

C. Metal Accessories:  Sheet metal strips, clamps, anchoring devices, and similar accessory units required for 
installation; matching or compatible with material being installed. 

D. Bituminous Coating:  SSPC-Paint 12, solvent-type, bituminous mastic. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Refer to Division 15 Section "Common Work Results for Plumbing" for piping joining materials, joint 
construction, and basic installation requirements. 

B. Install cleanouts in aboveground piping and building drain piping according to the following, unless otherwise 
indicated: 

1. Size same as drainage piping up to NPS 4.  Use NPS 4 for larger drainage piping unless larger 
cleanout is indicated. 

2. Locate at each change in direction of piping greater than 45 degrees. 
3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for larger piping. 
4. Locate at base of each vertical soil and waste stack. 
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C. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with finished floor. 

D. For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with frame 
and cover flush with finished wall. 

E. Install roof drains at low points of roof areas according to roof membrane manufacturer's written installation 
instructions.  Roofing materials are specified in Division 07. 

1. Install roof-drain flashing collar or flange so that there will be no leakage between drain and adjoining 
roofing.  Maintain integrity of waterproof membranes where penetrated. 

2. Position roof drains for easy access and maintenance. 

F. Install manufactured, gray-iron downspout boots at grade with top [6 inches] [12 inches] [18 inches] <Insert 
dimension> above grade.  Secure to building wall. 

G. Install conductor nozzles at exposed bottom of conductors where they spill onto grade. 

H. Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations and within cabinets 
and millwork.  Use deep-pattern escutcheons if required to conceal protruding pipe fittings. 

3.2 CONNECTIONS 

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate general 
arrangement of piping, fittings, and specialties. 

3.3 FLASHING INSTALLATION 

A. Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes are required.  Join 
flashing according to the following if required: 

1. Lead Sheets:  Burn joints of lead sheets 6.0-lb/sq. ft., 0.0938-inch thickness or thicker.  Solder joints of 
lead sheets 4.0-lb/sq. ft., 0.0625-inch thickness or thinner. 

B. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors and roofs with 
waterproof membrane. 

1. Pipe Flashing:  Sleeve type, matching pipe size, with minimum length of 10 inches, and skirt or flange 
extending at least 8 inches around pipe. 

2. Sleeve Flashing:  Flat sheet, with skirt or flange extending at least 8 inches around sleeve. 
3. Embedded Specialty Flashing:  Flat sheet, with skirt or flange extending at least 8 inches around 

specialty. 

C. Set flashing on floors and roofs in solid coating of bituminous cement. 

D. Secure flashing into sleeve and specialty clamping ring or device. 

E. Fabricate and install flashing and pans, sumps, and other drainage shapes. 
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3.4 PROTECTION 

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and to prevent 
damage from traffic or construction work. 

B. Place plugs in ends of uncompleted piping at end of each day or when work stops. 

3.5 ROOF DRAIN SCHEDULE 

RD-1 Roof Drain: Smith figure 101-ERC cast iron body with combined flashing clamp and cast iron gravel stop, 
cast iron dome, extension, sump receiver and underdeck clamp. 

RDO-1 Overflow Roof Drain: Smith figure 1080-ERC cast iron body with flashing clamp, gravel stop, cast iron 
dome, 2” high water collar, extension, sump receiver and underdeck clamp. 

DSN-1 Downspout nozzle: Smith figure 1770 downspout nozzle; cast bronze body and flange. 

3.6 ROOF DRAIN SCHEDULE 

Finished Floor Cleanout: JR Smith figure 4020 cast iron cleanout with gasket seal, tapered nickel bronze 
plug and adjustable scoriated nickel bronze top. 

Exposed Cleanout: JR Smith figure 4510 cast iron cleanout tee with counter sunk plug, tapered nickel 
bronze plug and no hub connections. 

Finished Wall Cleanout: JR Smith figure 4530 cast iron cleanout tee with counter sunk plug, tapered nickel 
bronze plug and round stainless steel cover. 

Cleanout to Grade: JR Smith figure 42500 cast iron cleanout with gasket seal, tapered nickel bronze plug 
and round flanged double flanged housing with heavy duty scoriated cast iron cover with lifting device. 

END OF SECTION 15165 
 



HFS Architects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
COMMON MOTOR REQUIREMENTS FOR EQUIPMENT 15170 - 1 

SECTION 15170 

COMMON MOTOR REQUIREMENTS FOR EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, small 
and medium, squirrel-cage induction motors for use on ac power systems. 

1.3 COORDINATION 

A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following: 

1. Motor controllers. 
2. Torque, speed, and horsepower requirements of the load. 
3. Ratings and characteristics of supply circuit and required control sequence. 
4. Ambient and environmental conditions of installation location. 

PART 2 - PRODUCTS 

2.1 GENERAL MOTOR REQUIREMENTS 

A. Comply with requirements in this Section except when stricter requirements are specified in HVAC 
equipment schedules or Sections. 

B. Comply with NEMA MG 1 unless otherwise indicated. 

2.2 MOTOR CHARACTERISTICS 

A. Duty:  Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet above sea level. 

B. Capacity and Torque Characteristics:  Sufficient to start, accelerate, and operate connected loads at 
designated speeds, at installed altitude and environment, with indicated operating sequence, and without 
exceeding nameplate ratings or considering service factor. 

C. Basic requirements apply to mechanical equipment motors, unless otherwise indicated. 

D. Motors 3/4 HP and Larger:  Polyphase. 



HFS Architects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
COMMON MOTOR REQUIREMENTS FOR EQUIPMENT 15170 - 2 

E. Motors Smaller than 3/4 HP:  Single phase. 

F. Frequency Rating:  60 Hz. 

G. Voltage Rating:  Determined by voltage of circuit to which motor is connected. 

H. Service Factor:  According to NEMA MG 1 – 2003, unless otherwise indicated. 

I. Capacity and Torque Characteristics:  Rated for continuous duty and sufficient to start, accelerate, and 
operate connected loads at designated speeds, in indicated environment, with indicated operating sequence, 
and without exceeding nameplate ratings or considering service factor. 

J. Enclosure:  Open drip-proof, unless otherwise indicated. 

K. All motors shall have ASTM Grade 5 hardware that is Yellow Zinc-dichromate plated.  

2.3 POLYPHASE MOTORS 

A. Motors Used in Across the Line Starters or with Reduced-Inrush Controllers:  Match wiring connection 
requirements for the indicated controller. Motor leads connections that are brought to motor terminal box 
shall be suitable with controller or starting method. 

 
 Description:  EPACT NEMA MG 1, Low Voltage Induction Motor – Single Speed Application. 

 
1. Design Characteristics:  NEMA MG 1, Design B, unless otherwise indicated. 
2. EPACT Energy-Efficient Design:  As indicated by application. 
3. Stator:  Copper windings, unless otherwise indicated.  Multispeed motors shall have separate winding 

for each speed. 
4. Rotor:  Squirrel cage, unless otherwise indicated. 
5. Design Classification: NEMA Design B   
6. Temperature Rise:  Class F rise, unless otherwise indicated. 
7. Insulation:  Class F, unless otherwise indicated. 
8. Minimum vibration: Each motor shall not exceed 0.5 G vibration peek/peek.  
9. Bearings:  Motor bearings shall be rated for an L-10 life 40,000 hours with an external load per NEMA 

MG 1-14 and an L-10 life of 100,000 hours in direct coupled applications for  continuous duty and shall 
be of the regreasable type with grease relief fitting or Double-shielded, pre-lubricated ball bearings 
suitable for radial and thrust loading Per the motor manufactures standards. 

B. Motors Used with Variable-Frequency Controllers shall meet the following: Current Ratings, characteristics, 
and features shall be rated for a minimum of 10:1 turndown ratio and the motor that is provided will be 
coordinated and approved by controller manufacturer. A Variable Frequency driven motor shall have the 
following characteristics:  

1. Critical vibration frequencies shall be minimized so that motor will operate throughout the  range of 
controller output based on the system requirements. 

2. Temperature Rise:  Class B rise. 
3. Insulation:  Class F. 
4. Thermal Protection:  Where indicated, conform to NEMA MG 1 requirements for thermally protected 

motors and inverter duty rated for NEMA MG-1-31 1998. 
5. Bearings:  Motor bearings shall be rated for an L-10 life 50,000 hours with an external load per NEMA 

MG 1-14 and an L-10 life of 100,000 hours in direct coupled applications for continuous duty and shall 
be of the regreasable type with automatic grease relief valve.  
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6. Motors shall be sized with respect to horsepower rating without using the service factor. All motors 
being operated by adjustable or variable frequency drives shall have a service factor 1.15 at 
equipments elevation. 

7. The winding insulation system shall have an insulation rating of 1860 volt, peak with a 0.1 micro 
second rise time. 

8. Motor stator and rotor steel shall be low-loss C-5 electrical grade silicon steel with interlaminated 
insulation system capable of withstanding a minimum 1000°F burnout. 

9. Motors are to be of the NEMA Premium efficiency Design 
10. All motor nameplates shall have raised letters stamped on stainless steel and be fastened to the motor 

frame with four stainless steel drive pins. Name plate shall meet applicable Nema MG1standards. 

C. Severe-Duty Motors:  Where indicated, motors are (TEFC) totally enclosed with 1.15 minimum service 
factors at altitude, and shall have greased bearings, integral condensate drains, and capped relief vents.  
Windings shall be insulated with non-hygroscopic material class H insulation.  External finish shall be 
chemical-resistant paint over corrosion-resistant primer. The minimum performance and construction 
requirements are outline in part B of this specification.  

 
D. Source Quality Control:  Perform the following routine tests according to NEMA MG 1-12 and shall consist of: 

 
1. No load watts input, current and speed (RPM). 
2. Winding resistance test. 
3. High-potential test. 
4. Locked rotor watts input and current. 
5. Stator insulation resistance test. 
6. Visual inspection and factory approval. 
7. Each motor shall have a factory certified test report forwarded with each motor and included in O&M 

Manual.   
 
 
2.4 SINGLE-PHASE MOTORS 

A. Type:  As indicated or selected by manufacturer from one of the following, to suit starting torque and other 
requirements of specific motor application. 

 
1. Permanent-split capacitor. 
2. Split-phase start, capacitor run. 
3. Capacitor start, capacitor run. 

 
B. Shaded-Pole Motors:  Do not use, unless motors are smaller than 1/20 hp. 

C. Thermal Protection:  Where indicated or required, internal protection automatically opens power supply 
circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor 
insulation.  Thermal protection device automatically resets when motor temperature returns to normal range, 
unless otherwise indicated. 

D. Bearings:  Ball-bearing type for belt-connected motors and other motors with high radial forces on motor 
shaft.  Sealed, prelubricated sleeve bearings for other single-phase motors. 

 
E. Motors are to have the ECM label where variable speed with variable input (0-5vDC) is indicated. 
 

PART 3 - EXECUTION (Not Applicable) 

END OF SECTION 15170 
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SECTION 15185 
 

HYDRONIC PUMPS 
 
 
PART 1 - GENERAL 
 
 
1.1  RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

 
 
1.2  SUMMARY  
 

A. This Section includes the following categories of hydronic pumps for hydronic systems: 
 

1. In-line circulators. 
2. End-suction pumps, double suction pumps 
3. Pumps for the condenser water treatment sump shall be self priming. 

 
B. Related Sections include the following: 

 
1. Division 15 Section "Motors" for general motor requirements. 
2. Division 15 Section "Vibration Isolation and Seismic Restraints" for inertia pads, isolation pads, spring 

supports, and spring hangers. 
 
 
1.3  SUBMITTALS 
 

A. Product Data:  Include certified performance curves and rated capacities; shipping, installed, and 
operating weights; furnished specialties; final impeller dimensions; and accessories for each type of 
product indicated.  Indicate pump's operating point on curves. 

 
B. Shop Drawings:  Show pump layout and connections.  Include Setting Drawings with templates for 

installing foundation and anchor bolts and other anchorages. 
 

1. Wiring Diagrams:  Detail wiring for power, signal, and control systems and differentiate between 
manufacturer-installed and field-installed wiring. 

 
C. Maintenance Data:  For pumps to include in maintenance manuals specified in Division 1. 

 
 
1.4   QUALITY ASSURANCE 
 

A. UL Compliance:  Fabricate and label pumps to comply with UL 778, "Motor-Operated Water Pumps," for 
construction requirements. 

 
B. Product Options:  Drawings indicate size, profiles, connections, and dimensional requirements of pumps 

and are based on the specific types and models indicated.  Other manufacturers' pumps with equal 
performance characteristics may be considered.  Refer to Division 1 Section "Substitutions." 
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C. Regulatory Requirements:  Fabricate and test steam condensate pumps to comply with HI 1.1-1.5, 
"Centrifugal Pumps for Nomenclature, Definitions, Application and Operation," and HI 1.6, "Centrifugal 
Pump Tests." 

 
D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, 

by a testing agency acceptable to authorities having jurisdiction. 
 
 
1.5   DELIVERY, STORAGE, AND HANDLING 
 

A. Manufacturer's Preparation for Shipping:  Clean flanges and exposed machined metal surfaces and treat 
with anticorrosion compound after assembly and testing.  Protect flanges, pipe openings, and nozzles with 
wooden flange covers or with screwed-in plugs. 

 
B. Store pumps in dry location. 

 
C. Retain protective covers for flanges and protective coatings during storage. 

 
D. Protect bearings and couplings against damage from sand, grit, and other foreign matter. 

 
E. Comply with pump manufacturer's written rigging instructions. 

 
 
1.6   COORDINATION 
 

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, 
reinforcement, and formwork requirements are specified in Division 3 Section "Cast-in-Place Concrete." 

 
 
1.7   EXTRA MATERIALS 
 

A. Furnish extra materials described below that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

 
1. Mechanical Seals:  One mechanical seal for each pump. 

 
 
PART 2 - PRODUCTS 
 
 
2.1   MANUFACTURERS 
 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
 

1. In-Line Pumps: 
 

a. Amtrol, Inc. 
b. Armstrong Pumps, Inc. 
c. Bell & Gossett ITT; Div. of ITT Fluid Technology Corp. 
d. Grundfos Pumps Corp. 
e. Paco Pumps 
f. Taco; Fabricated Products Div. 

 
2. End-Suction Pumps and Split Case: 
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a. Aurora 
b. Armstrong Pumps, Inc. 
c. Bell & Gossett ITT; Div. of ITT Fluid Technology Corp. 
d. PACO Pumps. 
e. Peerless Pump Co. 
f. Taco; Fabricated Products Div. 
g. Weinman 
 

 
2.2   GENERAL PUMP REQUIREMENTS 
 

A. Pump Units:  Factory assembled and tested. 
 

B. Motors:  Include built-in, thermal-overload protection and grease-lubricated ball bearings.  Select each 
motor to be nonoverloading over full range of pump performance curve. 

 
C. Motors Indicated to Be Energy Efficient:  Minimum efficiency as indicated according to IEEE 112, Test 

Method B.  Include motors with higher efficiency than "average standard industry motors" according to 
IEEE 112, Test Method B, if efficiency is not indicated. 

 
 
2.3   IN-LINE CIRCULATORS 
 

A. Description:  Horizontal, in-line, centrifugal, single-stage, bronze-fitted, radially split case design; rated for 
125-psig minimum working pressure and a continuous water temperature of 225 deg F. 

 
1. Casing:  Cast iron, with threaded companion flanges for piping connections, and threaded gage 

tappings at inlet and outlet connections. 
 

a. Connection Option:  Unions at connections for casings that are not available with threaded 
companion flanges. 

 
2. Impeller:  ASTM B 584, cast bronze, statically and dynamically balanced, closed, overhung, single 

suction, and keyed to shaft. 
3. Shaft and Sleeve:  Steel shaft with oil-lubricated copper sleeve. 
4. Seals:  Mechanical type.  Include carbon-steel rotating ring, stainless-steel spring, ceramic seat, and 

flexible bellows and gasket. 
5. Pump Bearings:  Oil-lubricated, bronze journal and thrust type. 
6. Motor Bearings:  Oil-lubricated, sleeve type. 
7. Coupling:  Flexible, capable of absorbing torsional vibration and shaft misalignment. 
8. Motor:  Resiliently mounted to pump casing. 

 
B.  Inline pumps used in domestic water recirculations system shall be of all bronze construction with 

mechanical seal and 1750 rpm drip proof motor with thermal overload protection.  
 

 
2.4   COMPACT IN-LINE CIRCULATORS 
 

A. Description:  Cartridge type, horizontal, in-line, compact, seal-less, centrifugal, and single stage.  Include 
pump and motor assembled on a common shaft in cartridge-type, hermetically sealed unit, without stuffing 
boxes or mechanical seals.  Include isolation of motor section from motor-stator windings by corrosion-
resistant, nonmagnetic, alloy liner.  Include design rated for 125-psig minimum working pressure and a 
continuous water temperature of 225 deg F. 
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1. Casing:  Cast bronze or cast iron, with stainless-steel liner, static O-ring seal to separate motor section 
from motor stator, and flanged piping connections. 

2. Impeller:  Overhung, single suction, closed or open, nonmetallic. 
3. Shaft and Sleeve:  Stainless-steel shaft with carbon-steel sleeve. 
4. Motor:  Multispeed. 

 
 
2.5   CLOSE-COUPLED, END-SUCTION PUMPS 
 

A. Description:  Centrifugal, close-coupled, end-suction, single-stage, bronze-fitted, back-pull-out, radially 
split case design; rated for 175-psig minimum working pressure and a continuous water temperature of 
225 deg F. 

 
1. Casing:  Cast iron, with flanged piping connections, drain plug at low point of volute, and threaded 

gage tappings at inlet and outlet connections. 
 

a. Connection Option:  Unions at connections for casings that are not available with threaded 
companion flanges. 

 
2. Impeller:  ASTM B 584, cast bronze, statically and dynamically balanced, closed, overhung, single 

suction, keyed to shaft, and secured by locking cap screw. 
3. Shaft and Sleeve:  Steel shaft extension with bronze sleeve and neoprene slinger. 
4. Seals:  Mechanical, with carbon-steel rotating ring, stainless-steel spring, ceramic seat, and flexible 

bellows and gasket. 
5. Motor:  Directly mounted to pump casing and with supporting legs as integral part of motor enclosure. 

 
 
2.6   FLEXIBLE-COUPLED, END-SUCTION PUMPS 
 

A. Description:  Base-mounted, centrifugal, flexible-coupled, end-suction, single-stage, bronze-fitted, back-
pull-out, radially split case design; rated for 175-psig minimum working pressure and a continuous water 
temperature of 225 deg F. 

 
1. Casing:  Cast iron, with flanged piping connections, drain plug at low point of volute, threaded gage 

tappings at inlet and outlet connections, and integral feet or other means on volute to support weight 
of casing and attached piping.  Casing shall allow removal and replacement of impeller without 
disconnecting piping. 

2. Impeller:  ASTM B 584, cast bronze, statically and dynamically balanced, closed, overhung, single 
suction, keyed to shaft, and secured by locking cap screw. 

3. Shaft and Sleeve:  Steel shaft with bronze sleeve. 
4. Seals:  Mechanical, with carbon-steel rotating ring, stainless-steel spring, ceramic seat, and flexible 

bellows and gasket. 
5. Coupling:  Flexible-spacer type, capable of absorbing torsional vibration and shaft misalignment; with 

flange and sleeve section that can be disassembled and removed without removing pump or motor. 
6. Coupling Guard:  Steel, removable, and attached to mounting frame. 
7. Mounting Frame:  Welded-steel frame and cross members, factory fabricated from ASTM A 36/A 36M 

channels and angles.  Fabricate for mounting pump casing, coupling guard, and motor.  Field-drill 
motor-mounting holes for field-installed motors. 

8. Motor:  Secured to mounting frame, with adjustable alignment. 
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2.7     PUMP SPECIALTY FITTINGS   
 

A.  Suction Diffuser:  Angle or straight pattern, 175-psig pressure rating, cast-iron body and end cap, pump-
inlet fitting; with bronze startup and bronze or stainless-steel permanent strainers; bronze or stainless-steel 
straightening vanes; drain plug; and factory- or field-fabricated support. 

 
B.  Triple-Duty Valve: Not allowed  

 
 
PART 3  - EXECUTION 
 
 
3.1   EXAMINATION 
 

A. Examine equipment foundations and anchor-bolt locations for compliance with requirements for 
installation. 

 
1. Examine roughing-in for piping systems to verify actual locations of piping connections before pump 

installation. 
2. Examine foundations and inertia bases for suitable conditions where pumps are to be installed. 

 
B. Proceed with installation only after unsatisfactory conditions have been corrected. 

 
 
3.2   PUMP INSTALLATION 
 

A. Install pumps according to manufacturer's written instructions. 
 

1. Install pumps according to HI 1.1-1.5, "Centrifugal Pumps for Nomenclature, Definitions, Application 
and Operation." 

 
B. Install pumps to provide access for periodic maintenance, including removing motors, impellers, couplings, 

and accessories. 
 

C. Support pumps and piping separately so piping is not supported by pumps. 
 

D. Suspend in-line pumps using continuous-thread hanger rod and vibration-isolation hangers.  Install 
seismic bracing as required by authorities having jurisdiction. 

 
E. Set base-mounted pumps on concrete foundation.  Disconnect coupling halves before setting.  Do not 

reconnect couplings until alignment operations have been completed. 
 

1. Support pump baseplate on rectangular metal blocks and shims, or on metal wedges with small taper, 
at points near foundation bolts to provide a gap of 3/4 to 1-1/2 inches between pump base and 
foundation for grouting. 

2. Adjust metal supports or wedges until pump and driver shafts are level.  Check coupling faces and 
suction and discharge flanges of pump to verify that they are level and plumb. 

 
 
3.3   ALIGNMENT 
 

A. Align pump and motor shafts and piping connections after setting them on foundations, after grout has 
been set and foundation bolts have been tightened, and after piping connections have been made. 

 
B. Comply with pump and coupling manufacturers' written instructions. 
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C. Adjust pump and motor shafts for angular and offset alignment by methods specified in HI 1.1-1.5, 

"Centrifugal Pumps for Nomenclature, Definitions, Application and Operation." 
 

D. After alignment is correct, tighten foundation bolts evenly but not too firmly.  Completely fill baseplate with 
nonshrink, nonmetallic grout while metal blocks and shims or wedges are in place.  After grout has cured, 
fully tighten foundation bolts. 

 
 
3.4   CONNECTIONS 
 

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate general 
arrangement of piping, fittings, and specialties. 

 
B. Install piping adjacent to machine to allow service and maintenance. 

 
C. Connect piping to pumps.  Install valves that are the same size as piping connected to pumps. 

 
D. Install suction and discharge pipe sizes equal to or greater than diameter of pump nozzles. 

 
E. Install check valve and throttling valve on discharge side of in-line circulators. 

 
F. Install nonslam check valve and globe valve on discharge side of vertical in-line pumps. 

 
G. Install suction diffuser and shutoff valve on suction side of vertical in-line pumps. 

 
H. Install suction diffuser and shutoff valve on suction side of base-mounted pumps. 

 
I. Install flexible connectors on suction and discharge sides of base-mounted pumps between pump casing 

and valves. 
 

J. Install temperature and pressure-gage connector plugs in suction and discharge piping around each 
pump. 

 
K. Install check valve and gate or ball valve on each condensate pump unit discharge. 

 
L. Install electrical connections for power, controls, and devices. 

 
M. Electrical power and control wiring and connections are specified in Division 16 Sections. 

 
N. Ground equipment. 

 
1. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening 

values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 
486B. 

 
 
3.5   COMMISSIONING 
 

A. Verify that pumps are installed and connected according to the Contract Documents. 
 
B. Verify that electrical wiring installation complies with manufacturer's written instructions and the Contract 

Documents. 
 

C. Perform the following preventive maintenance operations and checks before starting: 
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1. Lubricate bearings. 
2. Remove grease-lubricated bearing covers, flush bearings with kerosene, and clean thoroughly.  Fill 

with new lubricant according to manufacturer's written instructions. 
3. Disconnect coupling and check motor for proper rotation that matches direction marked on pump 

casing. 
4. Verify that pumps are free to rotate by hand and that pumps for handling hot liquids are free to rotate 

with pumps hot and cold.  Do not operate pumps if they are bound or drag, until cause of trouble is 
determined and corrected. 

5. Check suction piping connections for tightness to avoid drawing air into pumps. 
6. Clean strainers. 
7. Verify that pump controls are correct for required application. 

 
D. Starting procedure for pumps with shutoff power not exceeding safe motor power is as follows: 

 
1. Prime pumps by opening suction valves and closing drains, and prepare pumps for operation. 
2. Open cooling water-supply valves in cooling water supply to bearings, where applicable. 
3. Open cooling water-supply valves if stuffing boxes are water cooled. 
4. Open sealing liquid-supply valves if pumps are so fitted. 
5. Open warm-up valves of pumps handling hot liquids if pumps are not normally kept at operating 

temperature. 
6. Open circulating line valves if pumps should not be operated against dead shutoff. 
7. Start motors. 
8. Open discharge valves slowly. 
9. Observe leakage from stuffing boxes and adjust sealing liquid valve for proper flow to ensure 

lubrication of packing.  Let packing "run in" before reducing leakage through stuffing boxes; then 
tighten glands. 

10. Check general mechanical operation of pumps and motors. 
11. Close circulating line valves once there is sufficient flow through pumps to prevent overheating. 

 
E. When pumps are to be started against closed check valves with discharge shutoff valves open, steps are 

the same, except open discharge valves before starting motors. 
 

F. Refer to Division 15 Section "Testing, Adjusting, and Balancing" for detailed requirements for testing, 
adjusting, and balancing hydronic systems. 

 
3.6   DEMONSTRATION 
 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, 
operate, and maintain hydronic pumps as specified below: 

 
1. Train Owner's maintenance personnel on procedures and schedules for starting and stopping, 

troubleshooting, servicing, and maintaining pumps. 
2. Review data in maintenance manuals.  Refer to Division 1 Section "Contract Closeout." 
3. Review data in maintenance manuals.  Refer to Division 1 Section Contract Closeout. 
4. Schedule training with Owner, through Architect, with at least seven days' advance notice. 

 
 

END OF SECTION 15185 
 
N:\08\08100\08166 Mountainlands ATC\03_Specifications\100%\Div 15\15185 Hydronic Pumps.doc 
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SECTION 15190 
 

DOMESTIC WATER PUMPS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following all-bronze and bronze-fitted centrifugal pumps for domestic cold- and hot-
water circulation: 
 
1. Separately-coupled, horizontally mounted, in-line centrifugal pumps. 

1.3 SUBMITTALS 

A. Product Data:  For each type and size of domestic water pump specified.  Include certified performance 
curves with operating points plotted on curves; and rated capacities of selected models, furnished 
specialties, and accessories. 

B. Shop Drawings:  Diagram power, signal, and control wiring. 

C. Operation and Maintenance Data:  For domestic water pumps to include in emergency, operation, and 
maintenance manuals. 

1.4 QUALITY ASSURANCE 

A. Product Options:  Drawings indicate size, profiles, and dimensional requirements of domestic water pumps 
and are based on the specific system indicated.  Refer to Division 01 Section "Product Requirements." 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by 
a testing agency acceptable to authorities having jurisdiction, and marked for intended use. 

C. UL Compliance:  Comply with UL 778 for motor-operated water pumps. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Retain shipping flange protective covers and protective coatings during storage. 

B. Protect bearings and couplings against damage. 

C. Comply with pump manufacturer's written rigging instructions for handling. 
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1.6 COORDINATION 

A. Coordinate size and location of concrete bases.  Concrete, reinforcement, and formwork requirements are 
specified in Division 03. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product 
selection: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

manufacturers specified. 

2.2 SEPARATELY COUPLED, HORIZONTALLY MOUNTED, IN-LINE CENTRIFUGAL PUMPS 

A. Manufacturers: 

1. Alyan Pump Company. 
2. Aurora Pump; Pentair Pump Group (The). 
3. Bell & Gossett Domestic Pump; ITT Industries. 
4. Grundfos Pumps Corp. 
5. Taco, Inc. 
6. Thrush Company, Inc. 
7. Weinman Div.; Crane Pumps & Systems. 

B. Description:  Factory-assembled and -tested, overhung-impeller, single-stage, separately coupled, 
horizontally mounted, in-line centrifugal pumps as defined in HI 1.1-1.2 and HI 1.3; and designed for 
installation with pump and motor shafts mounted horizontally. 

1. Pump Construction:  All bronze. 

a. Casing:  Radially split, cast iron, with threaded companion-flange connections for pumps with 
NPS 2 pipe connections and flanged connections for pumps with NPS 2-1/2 pipe connections. 

b. Impeller:  ASTM B 584, cast bronze; statically and dynamically balanced, closed, and keyed to 
shaft. 

c. Shaft and Shaft Sleeve:  Steel shaft, with copper-alloy shaft sleeve. 
d. Seal:  Mechanical, with carbon-steel rotating ring, stainless-steel spring, ceramic seat, and 

rubber bellows and gasket.  Include water slinger on shaft between motor and seal. 
e. Bearings:  Oil-lubricated; bronze-journal or ball type. 

2. Shaft Coupling:  Flexible, capable of absorbing torsional vibration and shaft misalignment. 
3. Motor:  Single speed, with grease-lubricated ball bearings; and resiliently mounted to pump casing.  

Comply with requirements in Division 15 Section "Common Motor Requirements for Plumbing 
Equipment." 
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2.3 FLEXIBLE CONNECTORS 

A. Manufacturers: 

1. Anamet, Inc. 
2. Flex-Hose Co., Inc. 
3. Flexicraft Industries. 
4. Flex-Pression, Ltd. 
5. Flex-Weld, Inc. 
6. Hyspan Precision Products, Inc. 
7. Mercer Rubber. 
8. Metraflex, Inc. 
9. Proco Products, Inc. 
10. Tozen America Corporation. 
11. Unaflex Inc. 

B. Description:  Corrugated, bronze inner tubing covered with bronze wire braid.  Include copper-tube ends or 
bronze flanged ends, braze-welded to tubing.  Include 125-psig minimum working-pressure rating and ends 
matching pump connections. 

2.4 BUILDING-AUTOMATION-SYSTEM INTERFACE 

A. Provide auxiliary contacts in pump controllers for interface to building automation system.  Include the 
following: 

1. On-off status of each pump. 
2. Alarm status. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in of domestic-water-piping system to verify actual locations of connections before pump 
installation. 

3.2 PUMP INSTALLATION 

A. Comply with HI 1.4. 

B. Install pumps with access for periodic maintenance including removal of motors, impellers, couplings, and 
accessories. 

C. Independently support pumps and piping so weight of piping is not supported by pumps and weight of pumps 
is not supported by piping. 

D. Install separately coupled, horizontally mounted, in-line centrifugal pumps with motor and pump shafts 
horizontal. 
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E. Install continuous-thread hanger rods and spring hangers with vertical-limit stop of sufficient size to support 
pump weight.  Vibration isolation devices are specified in Division 15 Section "Vibration and Seismic Controls 
for Plumbing Piping and Equipment." Fabricate brackets or supports as required.  Hanger and support 
materials are specified in Division 15 Section "Hangers and Supports for Plumbing Piping and Equipment." 

3.3 CONNECTIONS 

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate general 
arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to pumps to allow service and maintenance. 

C. Connect domestic water piping to pumps.  Install suction and discharge piping equal to or greater than size 
of pump nozzles.  Refer to Division 15 Section "Domestic Water Piping." 

1. Install flexible connectors adjacent to pumps in suction and discharge piping of the following pumps: 
 
a. Separately coupled, horizontally mounted, in-line centrifugal pumps. 

2. Install shutoff valve and strainer on suction side of pumps, and check valve and throttling valve on 
discharge side of pumps.  Install valves same size as connected piping.  Refer to Division 15 Section 
"General-Duty Valves for Plumbing Piping" for general-duty valves for domestic water piping and 
Division 15 Section "Domestic Water Piping Specialties" for strainers. 

3. Install pressure gages at suction and discharge of pumps.  Install at integral pressure-gage tappings 
where provided or install pressure-gage connectors in suction and discharge piping around pumps.  
Refer to Division 15 Section "Meters and Gages for Plumbing Piping" for pressure gages and gage 
connectors. 

D. Ground equipment according to Division 16 Section "Grounding and Bonding for Electrical Systems." 

E. Connect wiring according to Division 16 Section "Low-Voltage Electrical Power Conductors and Cables." 

F. Interlock pump with water heater burner and time delay relay. 

3.4 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

1. Complete installation and startup checks according to manufacturer's written instructions. 
2. Check piping connections for tightness. 
3. Clean strainers on suction piping. 
4. Perform the following startup checks for each pump before starting: 

a. Verify bearing lubrication. 
b. Verify that pump is free to rotate by hand and that pump for handling hot liquid is free to rotate 

with pump hot and cold.  If pump is bound or drags, do not operate until cause of trouble is 
determined and corrected. 

c. Verify that pump is rotating in the correct direction. 

5. Prime pump by opening suction valves and closing drains, and prepare pump for operation. 
6. Start motor. 
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7. Open discharge valve slowly. 
8. Adjust temperature settings on thermostats. 
9. Adjust timer settings. 

3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, 
operate, and maintain pumps.  Refer to Division 01 Section "Demonstration and Training." 

END OF SECTION 15190 
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SECTION 15221 

 
CHEMICAL WATER TREATMENT 

 
 
PART 1  -  GENERAL 
 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division I Specification Sections, apply to this Section. 

 
 
1.2 SUMMARY 
 

A. This Section includes water-treatment systems for the following: 
 

1. Hot-water heating systems. 
2. Chilled-water systems. 
3. Condenser water systems. 
4. Glycol heating system. 
5. Glycol for Aluminum heat exchangers 
6. Condenser Water Filtration. 
 

  
1.3 SYSTEM DESCRIPTION 
 

A. Closed System: One bypass feeder on each system, with isolating and drain valves installed around 
balancing valve downstream of circulating pumps, unless otherwise indicated. 

 
1. Introduce closed system treatment through bypass feeder when required or indicated by test. 

 
2. Performance: Water treatment sized and equipped to treat raw water available at Project site to 

sustain the following water characteristics: 
 

1) Hardness:   less than 200ppm as CaCO3 
2) Sodium Nitrite:  800 —1000 ppm as NaNO2 
3) Conductivity (µmhos): 3000 to 4000 µmhos/cm 
4) Silica:   60 ppm or less. 
5) pH:    9.5 or above. 

 
Water characteristics will change with location and type of treatment - usually the treatment 
parameters will be left to the water treatment supplier based on the type of treatment specified. 

 
3. Closed Circulating Water Systems: 

 
1) Chemicals: 

 
a) Liquid Alkaline Cleaner 
b) Non-Chromate, Borate-Nitrite corrosion inhibitor 

 
2) Equipment: (To be mounted as per drawings) 
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a) One (1) Neptune VTF5-HP bypass feeder for each system. 
b) One (1) Carlon water meter model 705JL or Seametrics Series MDT-075 to be installed in the 

make-up water line of each closed system. 
 

3) Cleaning: Cleaning shall be performed by the contractor under the supervision of the chemical 
supplier at the time of start up. The system shall be filled with water and checked for leakage and 
debris. Add the proper dosage of liquid alkaline cleaner and circulate for 24 hours at required 
temperature. Drain and flush piping, clean the strainers. Flush until system pH is no more than 
eight. 

 
4) Control: The contractor shall provide a Sodium Nitrite drop test kit for checking the concentration 

of sodium nitrite in the system.   
 

5) Service: The contractor shall provide initial and continuing field service to fulfill the requirements 
and objectives of the General Water Treatment Specifications. 

 
 

C.  Condenser Water Treatment: Sequestering agent and corrosion scale inhibitor pumped from solution tank into 
water. 
 

1. Acid Treatment System: (Data logging/modem) 
 
   a. Chemicals: 
 

   1) Corrosion/Scale inhibitor 
2) Bromine/chlorine oxidizing biocide 

 
   b. Equipment: 
 
    1) One (1) 1-1/2” Worcester motorized ball valve (to be mounted on solids separator 

blowdown) 
    2) One (1) 1-1/2” Apollo 70 ball valve 

3) Two (2) LMI AA151-398SI Chemical metering pumps, 24 GPD @ 110 psig 
4) One (1) LMI AA151-398HI chemical metering pump, 24 GPD @ 110 psig for sodium 

hypochlorite feed 
5) One (1) Aquatrac Model M10T CO T1 TF RC IC OR Conductivity Controller with 

conductivity sensor, ORP sensor, flow switch, and PVC flow manifold, 
6) One (1) Contacting Head or Turbine Water Meters sized for make-up Water Line 
7) One (1)  Contacting Head or Turbine Water Meter sized for bleed line 
8) One (1) chemical pump shelves or control stands to mount (3) pumps, 
9) Three (3) corporate stops, 316 SS, Neptune Model CS-75-PVC for injection of three 

chemicals into the condenser water return line, 
10) One (1) 65 Gallon poly storage tank and piping for  storage of corrosion/scale inhibitor 
11) One (1) 65 Gallon poly storage tank and piping for the non-oxidizing biocide feed, 

 
    The pump mounting shelf and controller will be wall mounted or the control stand shall be free 

standing and shall accommodate the chemical feed pumps and controller.  All coatings on 
metal support structures shall be corrosion resistant epoxy or stainless steel.  The controller 
shall be mounted at a height appropriate for convenient visual inspection.  The pumps shall be 
mounted at a height to easily accommodate pumping the chemical treatment from a 35 or 50 
gallon day tank. 

  
    The Conductivity Controller shall incorporate the latest in solid state/microprocessor 

technology.  Controller shall include serial communications, a modem for remote monitoring.  
Modem shall not operate at less than 14,400 bps.  Controller shall include digital display and 
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shall be programmed through a integral keypad.  Controller Enclosure shall be rated NEMA 
4X.  Controller software shall include five (5) weeks of data logging storage capacity.  Data 
logging parameters shall include all measured sensors. Controller software shall include alarm 
callout capabilities.  Controller shall include an internal biocide timer for control of biocide 
pump.  

  
Water treatment corrosion and scale inhibitors shall be fed on a percentage of make up water.  
Bleed valve shall be locked out during biocide feed. Sodium hypochlorite oxidizing biocide 
shall be fed based on ORP set point/sensor and fed through the solids separator return line to 
the cooling tower sumps. 

a) Control:  Contractor shall provide a Water Analysis drop test kit for organic phosphonate (OP). 
 
 D. Closed Loop Glycol Feed Systems: 

 
Glycol:  The glycol provided shall be inhibited propylene glycol as manufactured by Huntsman or Dow 
Chemical. Trade name shall be Huntsman Jeffcool P-150 or Dowfrost HD.  The water quality in the 
preheat glycol water system shall meet the recommendations of the glycol manufacturer so as to 
reduce sludging.  Glycol percentage shall be 40%, by volume, unless noted otherwise on the 
drawings. 

 
   Equipment per each system: 
  

50 gallon polyethylene feed tank.  Tank shall be mounted on a steel frame with accommodations for 
mounting a pump underneath.  Tank shall be supplied with a hinged lid and all interconnecting piping 
to pump including strainer. 

 
   Level switch to deactivate pump and activate alarm on low level. 
 

Control panel to house switching device for pump, audible alarm, HOA switch for pump, lights to 
indicate power and low level, pushbutton for alarm silence.  Enclosure shall be NEMA 12.  Control 
panel shall be mounted on the tank stand. 

 
1/3 HP rotary gear pump to be mounted under the feed tank.  Materials of construction shall be 
bronze.  Pump shall provide 3 GPM at 60 PSIG. 

 
ASCO Solenoid valve 1/2" to be mounted in the feed line to the hot/chilled system.  The valve shall be 
activated at the same time as the pump. 

 
Honeywell pressure switch set at 50 (adjustable) PSIG to activate the glycol feed pump.  Differential 
setting for the pressure switch shall be 10 (adjustable) PSI. 

 
E. Glycol for Aluminum heat exchangers: 

 
Traditional propylene glycol is not suitable for alumnum heat exchanger:  Provide one of the following 
aluminum salfe glycol products: 
 
Intercool NFP by www.interstatechemical.com 
Cryo-tek-100/AL by www.herchem.com 
NOBURSTAL by www.noblecompany.com 
RhoGard Ultra by www.rhomarwater.com  

 
 
1.4 QUALITY ASSURANCE 
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A. Supplier Qualifications: A recognized chemical water treatment supplier with warehousing facilities in the 
Project’s vicinity and that is or employs an experienced consultant, available at reasonable times during the 
course of the Work to consult with Contractor, Architect, and Owner about water treatment. 

 
B. Chemical Standards: Meet state and local pollution-control regulations. 

 
C. Comply with NFPA 70 for components and installation. 

 
D. Listing and Labeling: Provide products specified in this Section that are listed and labeled. 

 
1. The Terms “Listed” and “Labeled”: As defined in the National Electrical Code, Article 100. 

 
2. Listing and Labeling Agency Qualifications: A “Nationally Recognized Testing Laboratory” (NRTL) as 

defined in OSHA Regulation 1910.7. 
 
 
 
1.5 MAINTENANCE 
 

A. Service Period: Provide chemicals and service program for period of one year from startup date of equipment, 
including the following: 

 
1. Initial water analysis and recommendations. 
2. Startup assistance. 
3. Training of operating personnel. 
4. Periodic field service and consultation. 
5. Customer report charts and log sheets. 
6. Laboratory technical assistance. 

 
 
1.6 EXTRA MATERIALS 
 

A. Furnish the following extra materials, matching products installed, packaged with protective covering for 
storage and with identification labels clearly describing contents. 

 
B. Chemicals: Furnish quantity equal to 50 percent of amount initially installed (or treatment for one year.) 

 
 
1.7 SUBMITTALS 

 
A. General:  Submit each item in this Article according to the Conditions of the Contract and      Division 1 

Specification Sections. 
 
B. Product data for each type of product specified.  Include manufacturer's technical product data, rated 

capacities of selected equipment clearly indicated, water-pressure drops, weights (shipping, installed, and 
operating), furnished specialties, accessories, and installation and startup instructions. 

 
C. Shop drawings from manufacturer detailing equipment assemblies and indicating dimensions, weights, 

loadings, required clearances, method of field assembly, components, and location and size of each field 
connection. 

 
 
PART 2 - PRODUCTS 
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2.1 MANUFACTURERS 
 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 
 

1. Chemical Water Treatment Products: 
 

1) West 
2) Power 

 
 
2.2 CHEMICAL WATER TREATMENT SYSTEM 
 

A. Bypass (Pot) Feeders: Cast iron or steel, for introducing chemicals into system; with funnel, shutoff valve on 
top, air release valve on top, drain valve on bottom, and re-circulating shutoff valves on sides. 

 
1. Capacity: 5 gal. 
2. Working Pressure: 125 psi. 
3. Working Pressure: 175 psi. 

 
B. Positive Displacement Diaphragm Pump: Adjustable flow rate; thermoplastic construction; continuous-duty, 

fully enclosed electric motor and drive; and built-in relief valve. 
 
C. Positive Displacement Piston Pump: Metal and thermoplastic construction; continuous-duty, fully enclosed 

electric motor and drive; and built-in relief valve. 
 

D. Cold-Water Meter: Positive displacement type with sealed, tamperproof magnetic drive; impulse contact 
register; single-pole, double-throw, dry-contact switch. 

 
 

E. Solenoid Valves: Forged-brass body, globe pattern, normally open or closed as required, general-purpose 
solenoid enclosure, and continuous-duty coil. 

 
F.    Electronic Timers: Infinitely adjustable over full range, 150-second and 5-minute range, mounted together in 

cabinet with HAND-OFF-AUTOMATIC switches and status lights. 
 

G. Condenser Water Treatment Control Panel: Incorporate solid-state integrated circuits and digital LCD Control 
dissolved solids on conductivity and include the following: 

 
1. 2 line x 20 character backlit LCD display with lR remote keypad, 

 
2. temperature compensate sensor probe adaptable to sample stream manifold, 

 
3. Selectable control of inhibitor feed including the following: 

 
1) Metered make up or blowdown, 
2) Percent time, 
3) Bleed and feed, or bleed then feed. 

 
4. Biocide programmer to include the following: 

 
1) 24-hour timer with14-day skip feature to permit activation any hour of the day. 
2) Precision, solid-state, bleed-lockout timer (0 to 9 hours) and biocide pump timer (0 to 2.5 hours), clock 

controlled. 
3) Digital display of time of day (24 hours). 
4) LCD display of day of week (14 days). 
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5) Battery back-up so clock is not disturbed by power outages; quartz timekeeping accuracy. 
6) HAND-OFF-AUTOMATIC switches for biocide pumps. 

 
 
 
2.3 CHEMICALS 
 

A. Furnish chemicals recommended by water treatment system manufacturer for treating water to seals, and 
accessories. 

 
B. System Cleaner: Liquid alkaline compound with emulsifying agents and detergents to remove grease and 

petroleum products. 
 

C. Biocide: Chlorine release agents or microbiocides. 
 

D. Closed System (Water) Chemicals: Sequestering agent to reduce deposits and adjust pH, corrosion inhibitors, 
and conductivity enhancers. 

 
 

E. Condenser Water (Cooling Tower) System Chemicals: Sequestering agent to inhibit scaling, corrosion 
inhibitor, and biocide. 

 
F.    Open System Chemicals (Humidifiers, Air Washers, Evaporative Condensers, Small Cooling Towers, Liquid 

Coolers): Sequestering agent to inhibit scaling, corrosion inhibitor, and biocide. 
 

 
2.4 CONDENSER WATER FILTRATION SYSTEM 
 
 

A. The following specified equipment will help prevent particle fouling of the cooling system’s componentry, 
reduce maintenance and servicing routines, maintain optimum energy efficiency of the heat exchange 
process, limit blowdown & chemical use practices and control harmful bacteria growth in the basin/sump. 

 
B. If specified for side-stream applications: Control of solids in the recirculated cooling water system shall be 

accomplished via a side-stream flow of not less than 10-20% of the full-stream system flow through a 
completely assembled separation/filtration package. The package’s pump shall provide sufficient pressure for 
the re-introduction of side-stream fluid back into system flow. 

 
C. The separator package shall privide direct pumping through a specific centrifugal-action solids-from-liquid 

separator and immediate return of flow to the HydroBoosters (basin-cleaning applications) or system flow 
(side-stream applications). Separated solids shall be continuously bled from the separator’s collection 
chamber into the package’s integral solids recovery vessel and solids collection bag. Excess liquid shall pass 
through the bag and return to system flow via the separator’s Vortube connection. Alternatively, the separated 
solids may be purged periodically to desired disposal with an automatic purge valve. 

 
D. Strainer: Cast-iron housing; manual cleaning; 9/32-inch (7 mm) minimum mesh rating; stainless steel basket. 

 
E. Pump: End-suction, single stage; TEFC motor; cast iron housing; iron impeller; bronze shaft sleeve; BUNA-N 

mechanical shaft seal; flooded suction required.  
 

F.  Separator: Centrifugal-action design, incorporating a true tangential inlet and mutually tangential Swirlex 
internal accelerating slots, employed to promote the proper velocity necessary for the removal of the separable 
solids. The internal accelerating slots shall be spiral-cut for optimum flow transfer, laminar action and particle 
influence into the separation barrel. The separator’s internal vortex shall allow this process to occur without 
wear to the accelerating slots. 
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G. Separated particle matter shall spiral downward along the perimeter of the inner separation barrel, in a manner 

which does not promote wear of the separation barrel, and into the solids collection chamber, located below 
the vortex deflector plate.  

 
H. To ensure maximum particle removal characteristics, the separator shall incorporate a vortex-induced 

pressure relief line (Vortube), drawing specific pressure and fluid from the separator’s extended solids 
collection chamber via the outlet flow’s vortex/venturi effect, thereby efficiently encouraging solids into the 
collection chamber. 

 
I.  System fluid shall exit the separator by following the center vortex in the separation barrel and spiral upward to 

the separator outlet. 
 

J.  A grooved coupling shall be incorporated in the upper body to provide full access to the separator’s internal 
acceleration chamber.   

 
K. In a single pass through the separator, given solids with a specific gravity of 2.6 and water at 1.0, performance 

is expected to be 98% of 74 microns and larger.  Additionally, particles finer in size, heavier by specific gravity 
and some lighter by specific gravity will also be removed, resulting in an appreciable aggregate removal of 
particles (up to 75%) as fine as 5 microns. 

 
L.  In a recirculating system, 98% performance is predictable to as fine as 40 microns (given solids with a specific 

gravity of 2.6), with correspondingly higher aggregate performance percentages (up to 90%) of solids as fine 
as 5 microns. 

 
M. Solids collection vessel: Housing shall be 304 stainless steel with stainless steel basket and coated carbon 

steel lid with air pressure relief valve; 25-micron fiberfelt solids collection bag. Sightglass and flow control 
orifice included. Solids capacity: 360 cubic inches (6 liters).  

 
N. An Indicator Package, sensing pressure differential through the solids recovery vessel, shall identify when the 

internal bag requires cleaning/replacement.  
 

O. Automatic Purge Valve: In place of the solids recovery vessel, an electrically-actuated valve shall be 
programmed at appropriate intervals and duration in order to efficiently and regularly purge solids from the 
separator's collection chamber. Valve body shall be bronze. Valve ball shall be stainless steel with Teflon seat. 

 
P. Piping: Schedule 40 galvanized carbon steel; reinforced rubber hose to solids recovery vessel. 

 
Q. Electrical control: IEC starter with overload module; HOA selector switch; NEMA-4x enclosure; re-

set/disconnect/trip switch; 120 volt, single phase control voltage; CSA-approved. 
 

R. Power requirement: See schedule on drawings. 
 

S. Valves: Ball valves on purge line for isolation of solids-handling/purging equipment. 
 

T.    Skid plate: Stainless steel, 3/16-inch (5 mm) minimum thickness; structural steel framework on TCX-1670 and 
larger. 

 
U. Maximum working pressure: 125 psi (8.6 bar). 

 
V. Maximum operating temperature: 100º F (38º C). 

 
W. Provide inlet/outlet valve kit: Butterfly valve on inlet and outlet. Unit is to be TCX or Griswald 
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PART 3 - EXECUTION 
 
 
3.1 INSTALLATION 
 

A. Install treatment equipment level and plumb, according to manufacturer’s written instructions, rough-in 
drawings, the original design, and referenced standards. 

 
 
 
 
3.2 CONNECTIONS 
 

A. Piping installation requirements are specified in other Division 15 Sections. The Drawings indicate the general 
arrangement of piping, fittings, and specialties. The following are specific connection requirements: 

 
1. Install piping adjacent to equipment to allow servicing and maintenance. 
2. Hot Water Piping: Conform to applicable requirements of Division 15 Section “Hydronic Piping.” 

 
 

B. Electrical:  Conform to applicable requirements of Division 16 Sections for connecting electrical equipment. 
 

1. Install electrical devices furnished with boiler but not specified to be factory mounted 
 
 
3.3 FIELD QUALITY CONTROL 
 

1. Testing Agency: A qualified independent testing agency employed and paid by Owner will perform field 
quality-control testing. 

 
2. Testing Agency: Provide the services of a qualified independent testing agency to perform field quality-

control testing. 
 
 
3.4 ADJUSTING 
 

A. Sample boiler water at 1-week intervals after boiler startup for a period of 5 weeks and prepare certified test 
report for each required water performance characteristic. Where applicable, comply with ASTM D 3370 and 
the following standards: 

 
1. Silica: ASTM D 859. 
2. Acidity and Alkalinity: ASTM D 1067 
3. Iron: ASTM D 1068. 
4. Water Hardness: ASTM D 1126. 
5. Particulate and Dissolved Matter: ASTM D 1888. 
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3.5 CLEANING 
 
A. After completing system installation, including outlet fittings and devices, inspect exposed finish. Remove 

burrs, dirt, and construction debris; repair damaged finishes, including chips, scratches, and abrasions. 
  

B. Ensure that system is operational, filled, started, and vented prior to cleaning. Place terminal control valves in 
OPEN position during cleaning. Use water meter to record capacity in each system. 

 
C. Add cleaning chemicals as recommended by manufacturer. 

 
1. Hot-Water Heating System: Apply heat while circulating, slowly raising system to design temperature; 

maintain for a minimum of 12 hours. Remove heat and allow to cool; drain and refill with clean water. 
Circulate for 6 hours at design temperature, then drain. Refill with clean water and repeat until system 
cleaner is removed. 
 

2. Chilled-Water System: Circulate for 48 hours, then drain. Refill with clean water, circulate for 24 hours, 
then drain. Refill with clean water and repeat until system cleaner is removed. 
 

3. Open System: Flush with clean water for a minimum of one hour. Drain completely and refill. 
 

 
3.6 COMMISSIONING 
 

A. Startup Services: Provide the services of a factory-authorized service representative to provide startup service 
and to demonstrate and train Owner’s maintenance personnel as specified below. 
 

B. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment. 
 

C. Startup Procedures: During boiler system startup, operate boiler water treatment system (after charging with 
specified chemicals) to maintain required steady-state characteristics of feedwater. 

 
 
3.7 DEMONSTRATION 
 

A. Provide services of supplier’s technical representative for half a day to instruct Owner’s personnel in operation, 
maintenance, and testing procedures of boiler water treatment system. 

 
B. Train Owner’s maintenance personnel on procedures and schedules related to startup and shutdown, 

troubleshooting, servicing, and preventive maintenance. 
 

C. Review data in the operation and maintenance manuals. Refer to Division I Section “Contract Closeout.” 
 

D. Schedule training with Owner, through the Architect, with at least 7 days’ advance notice. 
 
 
 
 

END OF SECTION 15221 
 
N:\08\08100\08166 Mountainlands ATC\03_Specifications\100%\Div 15\15221 Chemical Water Treatment.doc 
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SECTION 15241 
 

VIBRATION ISOLATION AND SEISMIC RESTRAINT 

 

PART 1 -  GENERAL 

 

1.1 DESCRIPTION  

 The work in this section consists of furnishing engineering and materials necessary for vibration              
isolation and seismic restraints for equipment contained herein for the project.  

 Other sections of DIVISION 13 and 15 form a part of this section. Refer to all sections for a complete 
description of the work.   

 All mechanical equipment .75 HP and over listed in the equipment schedule shall be mounted on vibration 
isolators to prevent the transmission of objectionable vibration and vibration induced sound to the building 
structure.  

 All isolation materials, flexible connectors and seismic restraints shall be of the same manufacturer and shall 
be selected and certified using published or factory certified data. Any  variance or non-compliance with these 
specification requirements shall be corrected by the contractor in an approved manner. 

 The contractor and manufacturer of the isolation and seismic equipment shall refer to the isolator and seismic 
restraint schedule which lists isolator types, isolator deflections and seismic restraint type. Vibration isolators 
shall be selected in accordance with the equipment, pipe or duct weight distribution so as to produce 
reasonably uniform deflections. 

 Install full line size flexible pipe connectors at the inlet and outlet of each pump, cooling tower, condenser, 
chiller, coiling connections and where shown on the drawings. All connectors shall be suitable for use at the 
temperature, pressure, and service encountered at the point of installation and operation.  End fitting 
connectors shall conform to the pipefitting schedule. Control rods or protective braid must be used to limit 
elongation to 3/8”.  Flexible connectors shall not be required for suspended in-line pumps. 

 Unless otherwise specified, all mechanical, electrical, and plumbing equipment, pipe, and duct shall be 
restrained to resist seismic forces. Restraints shall maintain equipment, piping, and duct work in a captive 
position. Restraint devices shall be designed and selected to meet the seismic requirements as defined in the 
latest issue of the IBC or local jurisdiction building code.  

These exceptions are based on IBC 2006.  Verify local code is the same.  The 2006 IBC requires that 
mechanical & electrical components be given an importance factor.  This importance factor is used to 
determine which equipment may or may not be exempt from seismic design force requirements.  The 
component importance factor is determined as follows:  

 I p =  1.5   Life-safety component is required to function after an    
  earthquake. 

 I p  =  1.5   Component contains hazardous or flammable material. 
 I p  =  1.5    Storage racks in occupancies open to the general    

  public (e.g.,  warehouse retail stores). 
 I p  =  1.0   All other components. 

 
In addition, for structures in Seismic Use Group III (Buildings having essential facility required for post 
earthquake recovery, and those containing substantial quantities of hazardous substances as designated by 
local building officials),  

I p  = 1.5 For components needed for continued operation of the facility or whose 
failure could impair the continued operation of the facility. This project shall 
use an IP = 1.5. 
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1.2 Seismic restraint shall not be required for the following: 

 Rigidly floor mounted mechanical, electrical, and plumbing components in all seismic design categories, 
where I p = 1.0 and flexible connections between the components and associated duct work, piping and 
conduit are provided, that are mounted at 4 feet (1219 mm) or less above a floor level and weight 400 pounds 
(1780 N) or less and are not critical to the continued operation of the structure.  Suspended, wall mounted and 
flexibly mounted equipment are not included in this exclusion. 

 Hanging, wall mounted, and flexibly supported mechanical, plumbing and electrical components that weigh 20 
pounds (89 N) or less, where I p = 1.0 and flexible connections are provided between the components and 
associated duct work, piping and conduit. 

 Piping supported by individual clevis hangers where the distance, as measured from the top of the pipe to the 
supporting structure, is less than 12 inches (305mm) for the entire pipe run and the pipe can accommodate 
the expected deflections.  Trapeze or double rod hangers where the distance from the top of the trapeze or 
support to the structure is less than 12 inches for the entire run.  Hanger rods shall not be constructed in a 
manner that would subject the rod to bending moments (swivel, eye bolt, or vibration isolation hanger 
connection to structure). 

 High deformability piping (steel, copper, aluminum with welded, brazed, ground, or screwed connections) 
designated as having an Ip = 1.5 and a nominal pipe size of 1 inch (25 mm) or less where provisions are made 
to protect the piping from impact or to avoid the impact of larger piping or other mechanical equipment.  Note, 
any combination of piping supported on a trapeze where the total weight exceeds 10 lb/ ft. must be braced.  

 High deformability piping (steel, copper, aluminum with welded, brazed, ground, or screwed connections) and 
limited deformability piping (cast iron, FRP, PVC) designated with an Ip = 1.0 and a nominal pipe size of 1 inch 
and less in the mechanical equipment room, or 2” and less outside the mechanical equipment room.  

 PVC or other plastic or fiberglass vent piping. 

 HVAC ducts suspended from hangers that are 12 inches (305 mm) or less in length from the top of the duct to 
the supporting structure and the hangers are detailed to avoid significant bending of the hangers and their 
connections.  Duct must be positively attached to hanger with minimum #10 screws within 2” from the top of 
the duct. 

 HVAC duct with an I p = 1.5 that have a cross-section area less than 4 square feet.  HVAC ducts with an I P = 
1.0 that have a cross sectional area of less than 6 square feet (0.557 m2). 

 Equipment items installed in-line with the duct system (e.g, fans, heat exchangers and humidifiers) with an 
operating weight less than 76 pounds (334 N).  Equipment must be rigidly attached to duct at inlet and outlet.
  

1.3 MANUFACTURER’S RESPONSIBILITIES:  Manufacturer of vibration and seismic control products shall have 
the following responsibilities: 

 Determine vibration isolation and seismic restraint sizes and locations. 

 Provide piping, ductwork and equipment isolation systems and seismic restraints as scheduled or specified. 

 Provide installation instructions and shop drawings for all materials supplied under this section of the 
specifications. 

 Provide calculations to determine restraint loads resulting from seismic forces presented in local building code 
or IBC, Chapter 16 latest edition. Seismic calculations shall be certified by a licensed engineer in the employ 
of the seismic equipment manufacturer with a minimum 5 years experience. Provide calculations for all floor or 
roof  mounted equipment 400lbs (1780 N) or greater (20lbs (89 N)or greater for Ip=1.5), all suspended or wall 
mounted equipment 20lbs (89 N)or greater, and vibration isolated equipment 20lbs (89 N)or greater. 

 Seismic restraint load ratings must be certified and substantiated by testing or calculations under direct control 
of a registered professional engineer.  
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 Calculations and restraint device submittal drawings shall specify anchor bolt type, embedment, concrete 
compressive strength, minimum spacing between anchors, and minimum distances of anchors from concrete 
edges.  Concrete anchor locations shall not be near edges, stress joints, or an existing fracture.  All bolts shall 
be ASTM A307 or better.  

 

1.4 QUALITY CONTROL 

 The isolators and seismic restraint systems listed herein are as manufactured by Amber / Booth, Mason 
Industries Inc. (M.I.), Kinetics Noise Control Inc. (K.N.C.), Vibration Mounting & Controls, Inc. (V.M.C.). 
Manufacturer must be a member of the Vibration Isolation and Seismic Control Manufacturers Association 
(VISCMA). 

 Steel components shall be cleaned and painted with industrial enamel.  All nuts, bolts and washers shall be 
zinc-electroplated.  Structural steel bases shall be thoroughly cleaned of welding slag and primed with zinc-
chromate or metal etching primer.  

      All isolators, bases and seismic restraints exposed to the weather shall utilize cadmium-plated, epoxy coat or 
PVC coated springs and hot dipped galvanized steel components.  Nuts, bolts and washers may be zinc-
electroplated. Isolators for outdoor mounted equipment shall provide adequate restraint for the greater of 
either wind loads required by local codes or withstand a minimum of 30 lb. / sq. ft. applied to any exposed 
surface of the equipment.  

   Provide a written quality control procedure that outlines complete compliance of attachment of cabling 
restraints to brackets.  For swaged connections, provide a gage to verify swage.  For screw/clamp connection, 
provide torque values for attachment fasteners. 

  

1.5 SUBMITTALS 

Submit shop drawings of all isolators, seismic restraints and calculations provided (para 1.3). 

The manufacturer of vibration isolation products shall submit the following data for each piece of isolated 
equipment: clearly identified equipment tag, quantity and size of vibration isolators and seismic restraints for 
each piece of rotating isolated equipment. Submittals for mountings and hangers incorporating springs shall 
include spring diameter and free height, rated deflections, and solid load. Submittals for bases shall clearly 
identify locations for all mountings as well as all locations for attachment points of the equipment to the 
mounting base.  Submittals shall include seismic calculations signed and checked by a qualified licensed 
engineer in the employ of the manufacturer of the vibration isolators. Catalog cut sheets and installation 
instructions shall be included for each type of isolation mounting or seismic restraint used on equipment being 
isolated. 

Submit quality assurance procedures as required under 1.4.4 at time of isolator/seismic submittals.  Submittal 
must be stamped by a registered professional engineer who is responsible for the seismic restraint design.  All 
vibration isolation/seismic submittals not complying with this certification will be rejected. 

Provide shop drawings indicating location of all specification SC cable restraints (section 2.3.2) required for 
pipe and ductwork.  Drawings must be stamped by manufacturer’s registered professional engineer. 

Mechanical, electrical and plumbing equipment manufacturers shall provide certification that their equipment is 
capable of resisting expected seismic loads without failure.  Equipment manufacturers shall provide suitable 
attachment points and/or instructions for attaching seismic restraints.   

Provide a certification from the seismic design engineer that the seismic restraints will comply with the 
applicable code requirements.  Certification must be stamped by a registered profession engineer.  

Provide a Certificate of Completion from the manufacturer’s representative upon completion of the job. 
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PART 2 -  PRODUCTS 

 

2.1 VIBRATION ISOLATORS 

 Specification W:  a pad type mounting consisting of two layers of ribbed elastomeric pads with a ½” poro-
elastic vibration absorptive material bonded between them. Pads shall be sized for approximate deflection of  
0.10”  to  0.18”. Pads shall be Amber / Booth Type NRC. 

 Specification A:  an elastomeric mounting having a steel baseplate with mounting holes and a threaded insert 
at top of the mounting for attaching equipment.  All metal parts shall be completely embedded in the 
elastomeric material.  Mountings shall be designed for approximately 1/2” deflection, and incorporate a steel 
seismic snubber with all directional restraint.  Mountings shall be Amber/Booth Type SRVD.  

 Specification B:  an adjustable, freestanding, open spring mounting with combination leveling and equipment 
fastening bolt.  The spring shall be welded to the spring mounting baseplate and compression plate for 
stability.  The isolator shall be designed for a minimum kx/ky (horizontal-to-vertical spring rate) of 1.0.   An 
elastomeric pad having a minimum thickness of 1/4” shall be bonded to the baseplate.  Nuts, adjusting bolts 
and washers shall be zinc-electroplated to prevent corrosion. This type isolator must be used with 
specification SL seismic restraint (section 2.3.1).  Isolators shall be Amber/Booth Type SW. 

 Specification C:  a unitized adjustable, stable open spring isolator with a seismic restraint housing which 
serves as a blocking device during equipment installation.  The spring package shall include an elastomeric 
pad for high frequency absorption at the base of the spring.   The springs shall be designed for a minimum 
kx/ky (horizontal-to-vertical spring rate) of 1.0.  Nuts, adjusting bolts and washers shall be zinc-electroplated to 
prevent corrosion.  The spring assembly shall be removable with equipment in place and shall fit within a 
welded steel enclosure consisting of a top plate and rigid lower housing.  Isolated seismic restraint bolts shall 
connect top plate to lower housing to resist seismic and wind forces in all directions and limit motion to a 
maximum of 1/4” movement before engaging.  Surfaces that engage under seismic motion shall be cushioned 
with a resilient elastomeric pad or grommet to protect equipment.  Top plate shall have adequate means for 
fastening to the equipment, and baseplate shall have adequate means for bolting to structure.  Entire 
assembly shall be rated to exceed the applied seismic load (para 1.3.4.).  Seismic isolator shall be 
Amber/Booth Type CTER. 

 Specification D:  an elastomeric hanger consisting of a rectangular steel box capable of 200% minimum 
overload without visible deformation, 30 degree rod misalignment and an elastomeric isolation element 
designed for approximately 1/2” deflection. Hangers shall be Amber/Booth Type BRD. 

 Specification E:  a combination spring and elastomeric hanger consisting of a rectangular steel box capable of 
200% minimum overload without visible deformation, 30 degree rod misalignment, coil spring, spring retainers 
and elastomeric element designed for approximately 1/2” deflection. The spring shall be designed for a 
minimum kx/ky (horizontal-to-vertical spring rate) of 1.0.  Spring hangers shall be Amber/Booth Type BSRA. 

 Specification F:  a set (two or more) of spring thrust resisting assemblies, which consist of coil springs, spring 
retainer, isolation washer, angle mounting brackets, and elastomeric tubing for isolating thrust resister rod 
from fan discharge. Thrust restraints shall be Amber / Booth Type TRK. 

 Specification SB:  a unitized adjustable open spring isolator and a welded steel housing designed to resist 
seismic forces in all directions. Restraint surfaces which engage under seismic motion shall be cushioned with 
a resilient elastomer to protect equipment. Restraints shall allow a maximum of 1/4” movement before 
engaging and shall allow for the spring to be changed if required.  Isolator shall be a stable spring with a 
minimum ky/ky of 1.0.  The spring package shall include an elastomeric pad for high frequency absorption at 
the base of the spring.  Nuts and bolts shall be zinc-electroplated to prevent corrosion.  Bolting equipment to 
isolator with bolts smaller than main adjusting bolt will not be allowed.  

 Base plate shall provide means for bolting to the structure.  Entire assembly shall be rated to exceed the 
applied seismic load (para 1.3.4.)  Mountings shall be Amber/Booth Type SWSR. 
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2.2 BASES 

 Specification G:  a welded integral structural steel fan and motor base with NEMA standard motor slide rails 
and holes drilled to receive the fan and motor slide rails. The steel members shall be adequately sized to 
prevent distortion and misalignment of the drive, and specifically, shall be sized to limit deflection of the beam 
on the drive side to 0.05” due to starting torque.  Snubbers to prevent excessive motion on starting or stopping 
shall be furnished if required; however, the snubbers shall not be engaged under steady running conditions. 
Bases shall be Amber/Booth Type SFB. 

 Specification H:  a welded WF (main member) structural steel base for increasing rigidity of equipment 
mounted thereon or for unitizing belt driven fans.  Fan bases shall have holes drilled to match fan and located 
to provide required center distance between fan and supplied NEMA standard motor slide rails.  The steel 
members shall have minimum depth of 1/12” of the longest span, but not less than 6” deep.  Junior beams and 
junior channels shall not be used.  Cross members shall be provided where necessary to support the 
equipment or to prevent twisting of the main members. Where height restrictions prevent the use of members 
having a depth of 1/12 of the longest span, beams of less depth may be used provided they have equal 
rigidity. Provide height-saving brackets for side mounting of the isolators.  Brackets for use with Specification 
type B isolators having 2.5” deflection or greater shall be of the precompression type to limit exposed bolt 
length.  Bases shall be Amber/Booth Type WSB. 

 Specification J:  a concrete inertia base consisting of perimeter structural steel concrete pouring form (CPF), 
reinforcing bars welded in place, bolting templates with anchor bolts and height-saving brackets for side 
mounting of the isolators.  Brackets for use with Specification type B isolators having 2.5” deflection or greater 
shall be of the pre-compression type to limit exposed bolt length.  The perimeter steel members shall have a 
minimum depth of 1/12 of the longest span, but not less than 6” deep.  The base shall be sized with a 
minimum overlap of 4” around the base of the equipment and, in the case of belt-driven equipment, 4” beyond 
the end of the drive shaft.  Fan bases are to be supplied with NEMA standard motor slide rails.  The bases for 
pumps shall be sized to support the suction elbow of end suction pumps and both the suction and discharge 
elbows of horizontal split-case pumps.  The bases shall be T-shaped where necessary to conserve space.  
Inertia bases shall be Amber/Booth Type CPF. 

 

2.3 SEISMIC RESTRAINTS: 

 Specification SL:  a restraint assembly for floor mounted equipment consisting of welded steel interlocking 
assemblies welded or bolted securely to the equipment or the equipment bases and to the supporting 
structure.  Restraint assembly surfaces which engage under seismic motion shall be lined with a minimum ¼” 
thick resilient elastomeric pad to protect equipment. Restraints shall be field adjustable and be positioned for 
1/4” clearance as required to prevent interference during normal operation.  Restraint assembly shall have 
minimum rating of 2 times the catalog rating at 1 G as certified by independent laboratory test.  Restraint shall 
be Amber/Booth Type ER. 

 Specification SC:  a restraint assembly for suspended equipment, piping or ductwork consisting of high 
strength galvanized steel aircraft cable.  Cable must have Underwriters Laboratories listed certified break 
strength, and shall be color-coded for easy field verification. Secure cable to structure and to braced 
component through bracket or stake eye specifically designed to exceed cable restraint rated capacity.  Cable 
must be manufactured to meet or exceed minimum materials and standard requirements per AISI Manual for 
structural applications of steel cables and ASTM A603.  Break strengths must be per ASTM E-8 procedures.  
Safety factor of 1.5 may be used when prestretched cable is used with end connections designed to meet the 
cable break strength.  Otherwise safety factor 3.76 must be used.  Cables shall be sized for a force as listed in 
section 1.3.  Cables shall be installed to prevent excessive seismic motion and so arranged that they do not 
engage during normal operation.  Restraint shall be type LRC. 
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2.4 ROOFTOP UNIT CURBS AND ISOLATION SYSTEMS 

 Specification W:  Non-isolated seismically rated rooftop curb system that is flashed into roofing membrane. Air 
and watertight curb shall have a neoprene sponge seal at the top and be rigid enough provide continuous 
perimeter support for rooftop unit. Curb must provide means to positively anchor to concrete deck, or bolt or 
weld directly to structural steel to withstand seismic loading. Curb shall provide a means by which contractor 
supplied insulation may be installed for thermal insulation and acoustic attenuation.  Curbs shall accommodate 
roof pitch shown on drawings.  Curb shall use minimum 16 gage galvanized steel and shall be designed with 
crossbracing required to withstand the greater of seismic forces (para 1.3.4.) or wind loading per local building 
code.  Design must be certified by registered professional engineer in the employ of the manufacturer.  
Seismic curbs shall be Amber/Booth Type RTC or equal. 

 Specification X:  An extruded aluminum rail base for roof top air conditioning units consisting of top and bottom 
weatherproofed aluminum rails for mounting between equipment and roof curb, incorporating wind/seismic 
restraints and a continuous air and water seal which is protected from accidental puncture and direct sunlight 
by an aluminum weather shield.  Rails shall incorporate free standing, open spring isolators (minimum kx/ky of 
1.0) properly spaced and sized around perimeter for the deflection listed in the isolation schedule.  To prevent 
leaks, rails shall be factory assembled (to the limits of freight carriers) and shipped as a one-piece unit. Where 
spliced, corners to be factory assembled.  Specification X rails may only be used where wind/seismic restraint 
are capable of withstanding seismic forces per paragraph 1.3.4.  Seismic design of the curb supporting the 
isolation rail shall be provided by the roof curb manufacturer. Rails shall be Amber/Booth Type RTIR or equal. 

 Specification Y:  Seismically rated rooftop isolation curb system that is flashed into roofing membrane. 
Standard unit curb will not be used. Air and watertight upper curb shall have a neoprene sponge seal at the 
top and be rigid enough provide continuous perimeter support for rooftop unit. The upper curb shall be 
supported by type C isolators welded or bolted to continuous structural support which is positively anchored to 
concrete deck or bolted or welded to the structure to withstand seismic loading. An EPDM nylon reinforced 
airtight weatherproof seal shall consolidate the upper and lower curbs.  Weatherproof access doors shall be 
provided at each isolator to allow isolator adjustment.  Isolation curb shall provide a means by which 
contractor supplied insulation may be installed for thermal insulation and acoustic attenuation.  Curbs shall 
accommodate roof pitch shown on drawings.  Isolation curb shall use minimum 16 gage galvanized steel and 
shall be designed with crossbracing required to withstand the greater of seismic forces (para 1.3.4.) or wind 
loading per local building code.  Design must be certified by registered professional engineer in the employ of 
the manufacturer.  Isolation curbs shall be Amber/Booth Type RTIC or equal. 

 

2.5 FLEXIBLE PIPE CONNECTIONS 

 Specification K:  Water Service: For flanged connection – a double sphere arch rubber expansion joint 
constructed of molded reinforced neoprene with integral steel floating flanges, and designed to be suitable for 
pressures up to 225 PSI (4 to 1 safety factor) and temperatures up to 225 °F.  Connectors shall have minimum 
movement capabilities of 1.77” compression, 1.18” lateral and 1.18” extension.  Connectors shall provide a 
minimum 35° angular movement up to 6”, minimum 30° up to 12” and minimum 20°up to 24”.  Spring-loaded 
control units shall be furnished to limit movement to within allowables.  Amber/Booth Type 2600. 

 Water Service:  For threaded type – A double spherical rubber hose connector, minimum 8” long, constructed 
of molded neoprene, nylon cord reinforced, with female pipe unions each end.  Connectors shall have a 
minimum movement capability of 7/8” compression, 7/8” lateral, 1/4” extension and 20° angular through 1-1/4”, 
13° through 2”, and 9° through 3”.  Connectors shall be suitable for a maximum working pressure (4 to 1 
safety factor) of 150 psi and 225 degree F.  Connectors shall have cable control units to limit extension to1/4”. 
Amber/Booth Type 2655. 

  

2.6 PIPE GUIDES AND ANCHORS FOR ISOLATED PIPING 

 Specification M: For Pipe Guides where specifically shown on drawings to accommodate expansion loops and 
compensators, the vibration isolator manufacturer shall provide pipe guides consisting of a telescopic 
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arrangement of two sizes of steel tubing separated by a minimum, half inch thickness of heavy duty neoprene 
and duck or elastomeric isolation material. Guides shall be Amber/ Booth type AG. 

 Specification N:  For anchors where specifically shown on drawings to accommodate expansion loops and 
compensators, the vibration isolator manufacturer shall provide all directional acoustical pipe anchors 
consisting of a telescopic arrangement of two sizes of steel tubing separated by a minimum half inch thickness 
of heavy duty neoprene and duck or elastomeric isolation material.  All-directional anchors shall be 
Amber/Booth type AG.  

 

PART 3 - EXECUTION 

 

3.1 Isolator and seismic restraints shall be installed as recommended by the manufacturer.  Isolate all mechanical 
equipment 0.75 hp and over per the isolation schedule and these specifications. 

 

3.2 PIPING ISOLATION 

 Horizontal Pipe Isolation:  all HVAC pumped water, pumped condensate, glycol, and refrigerant piping size 1-
1/4” and larger within mechanical rooms shall be isolated. Outside equipment rooms this piping shall be 
isolated for the greater of 50’ or 100 pipe diameters from rotating equipment.  For the first 3 support locations 
from externally isolated equipment provide specification E hangers or specification SB or SX floor mounts with 
the same deflection as equipment isolators (max 2”). All other piping within the equipment rooms shall be 
isolated with the same specification isolators with a 3/4” minimum deflection.  Steam piping size 1-1/4” and 
larger which is within an equipment room and connected to rotating equipment shall be isolated for three (3) 
support locations from the equipment. Provide specification E or SB (SX) isolators with the same deflection as 
the equipment but a minimum of ¾” 

 All plumbing pumped water, pumped condensate, and steam piping size 1-1/4” and larger within mechanical 
rooms shall be isolated the same as HVAC piping (para. 3.2.1). Isolators are not required for any plumbing 
pumped water, pumped condensate, and steam piping outside of mechanical rooms unless listed in the 
isolation schedule (para. 3.5.5.) 

 Pipe Riser Isolation:  All variable temperature vertical pipe risers 1-1/4” and larger, riser piping requiring 
isolation per para. 3.2.1 or 3.2.2 or where specifically shown and detailed on riser drawings shall be fully 
supported by specification B mounts with precompression plates. Steel spring deflection shall be 3/4-inch 
minimum except in those locations where added deflection is required due to pipe expansion and contraction.  
Spring deflection shall be a minimum of 4 times the anticipated deflection change. Springs shall be selected to 
keep the riser in tension.  Pipe risers up through 16” shall be supported at intervals of every third floor of the 
building.  Pipe risers 18” and over, every second floor.  Wall sleeves for take-offs from riser shall be sized for 
insulation O.D. plus two times the anticipated movement to prevent binding.  Horizontal take-offs and at upper 
and lower elbows shall be supported with spring isolators as required to accommodate anticipated movement.  
In addition to submittal data requirements previously outlined, riser diagrams and calculations shall be 
submitted for approval.  Calculations must show anticipated expansion and contraction at each support point, 
initial and final loads on the building structure, and spring deflection changes.  Submittal data shall include 
certification that the riser system has been examined for excessive stresses and that none will exist if installed 
per design proposed.  Riser supports shall be Amber/Booth Type SWP. 

 

3.3 DUCT ISOLATION:   

 Isolate all duct work with a static pressure 2” W.C. and over in equipment rooms and to minimum of 50 feet 
from the fan or air handler. Use specification type E hangers or type SB (SX) floor mounts. 

 

3.4 INSTALLATION 
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 Comply with manufacturer’s instructions for the installation and load application of vibration isolation materials 
and products.  Adjust to ensure that units do not exceed rated operating deflections or bottom out under 
loading, and are not short-circuited by other contacts or bearing points.  Remove space blocks and similar 
devices (if any) intended for temporary support during installation or shipping. 

 Locate isolation hangers as near the overhead support structure as possible. 

 Adjust leveling devices as required to distribute loading uniformly on isolators.  Shim units as required where 
leveling devices cannot be used to distribute loading properly. 

 Install isolated inertia base frames and steel bases on isolator units as indicated so that a minimum of 2 inch 
clearance below base will result when supported equipment has been installed and loaded for operation. 

 Roof curbs shall be installed directly to building structural steel or concrete roof deck.  Installation on top of 
steel deck or roofing material is not acceptable.  

 

3.5 APPLICATION OF SEISMIC RESTRAINTS 

 ISOLATED EQUIPMENT  

 All floor mounted isolated equipment shall be protected with type SB or type C unitized isolator and restraint or 
with separate type SL restraints (minimum of 4) in conjunction with type B isolators.  For equipment with high 
center of gravity additional cable restraints shall be furnished, as required by isolation manufacturer, to limit 
forces and motion caused by rocking. 

 All suspended isolated equipment and vessels shall be protected with specification SC restraints.  Cables 
shall be installed to prevent excessive seismic motion and so arranged that they do not engage during normal 
operation. 

 Rigidly Mounted Equipment 

 Floor mounted which are not exempt (para.1.2.) shall be protected by properly sized anchor bolts with 
elastomeric grommets provided by the isolation manufacturer.  Suspended equipment shall be protected with 
type SC bracing.  

 PIPING 

 All piping shall be protected in all planes by SC restraints, designed to accommodate thermal movement as 
well as restrain seismic motion.  (Spring-loaded control rods should be used on flexible connectors in system).  
Tanks and vessels connected inline to piping shall be restrained independently.  Locations shall be as 
determined by the isolator/seismic restraint supplier and shall include, but not be limited to: (1) At a proximity 
to protect all drops to equipment connections.  (2) At changes in direction of pipe as required to limit over 
stressing of pipe or movement that contacts other building material.  (3) At horizontal runs of pipe, not to 
exceed the spacing as presented in Amber/Booth design criteria.  (4) SMACNA design criteria. Seismic 
restraints shall not be required for piping exempted by paragraph 1.2. 

 Where riser pipes pass through cored holes, core diameters to be a maximum of 2” larger than pipe O.D. 
including insulation. Cored holes must be packed with resilient material or firestop as provided by other 
sections of this specification or local codes. No additional horizontal seismic bracing is required. Restrained 
isolators type C or SB shall support risers and provide longitudinal restraint at floors where thermal expansion 
is minimal and will not bind isolator restraints. For risers in pipe shafts, specification SC cable restraints shall 
be installed at each level in a manner that does not interfere with thermal movement. 

 DUCT WORK 

 Duct work 6 square feet and larger in cross sectional area shall be protected in all planes by SC restraints.  
Locations shall be determined by the isolator supplier and shall include, but not be limited to: (1) at equipment 
connections as required to protect the connections.  (2) at all duct runs and duct run ends (transverse bracing 
and longitudinal bracing not to exceed spacing specified in Amber/Booth, or SMACNA guidelines). 
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 The isolation and/or seismic restraints listed shall be furnished and installed for the equipment listed in the 
table below in accordance with the previous sections of this specification: 

 

 

 

3.6 QUALITY ASSURANCE  

Representative of seismic restraint system manufacturer to walk the project and provide documentation 
indicating conformance to ISAT shop drawing seismic restraint layout. 

 
 EQUIPMENT ISOLATION SCHEDULE (1)(4)     

     LOCATION     
  A'   B'   C'  
  CRITICAL   UPPER STORY  GRADE  
 (35'-50' SPAN)  (20'-35' SPAN)    
 ISOLATOR MINIMUM BASE (1) ISOLATOR MINIMUM BASE (1) ISOLATOR MINIMUM BASE (1) 

 TYPE DEFLECTIO
N TYPE TYPE DEFLECTIO

N TYPE TYPE DEFLECTIO
N TYPE 

EQUIPMENT  (IN)   (IN)   (IN)  
AIR HANDLING UNITS          
FLOOR MOUNTED          

UP TO 15 HP SWSR 1.5  SWSR 0.75  SWSR 0.75  
20 HP & OVER SWSR 2.5 WSB SWSR 1.5  SWSR 0.75  

SUSPENDED (4)          
UP TO 15 HP PBSRA 1.75  BSRA 1  BSRA 1  
20 HP & OVER PBSRA 2.5 . WSB PBSRA 1.75  PBSRA 1  

HIGH PRESSURE FAN SECTIONS (2)          
UP TO 30 HP SW 2.5 CPF SWISWSR 1.5 CPF SWISWSR 0.75 CPF 
40 HP & OVER SW 3.5 CPF SWISWSR 2.5 CPF SWISWSR 1.5 CPF 

CENTRIFUGAL FANS          
CL. I & II UP TO 54-112" W.D.          

UPT015HP SWISWSR 1.5 SFB SWISWSR 0.75 SFB SWISWSR 0.75 SFB 
20-50 HP SW 2.5 CPF SWISWSR 1.5 CPF SWISWSR 0.75 SFB 
60 HP & OVER SW 3.5 CPF SW 2.5 CPF SWISWSR 1.5 SFB 

CL. I & II 60" W.D. & OVERI ALL CL. III FANS          
UPT015HP SW 2.5 CPF SWISWSR 1.5 CPF SWISWSR 0.75 CPF 
20-50 H P SW 2.5 CPF SW 2.5 CPF SWISWSR 1.5 CPF 
60 HP & OVER SW 3.5 CPF SW 2.5 CPF SWISWSR 1.5 CPF 

AXIAL FLOWFANS (2)          
FLOOR MTD.          
UP TO 15 HP SWISWSR 1.5 WSB SWSR 0.75  SWSR 0.75  
20 HP & OVER SW 3.5 CPF SWSR 1.5  SWSR 0.75  
SUSPENDED (4)          
UP TO 15 HP PBSRA 1.75 WSB BSRA 1  BSRA 1  
20 HP & OVER PBSRA 2.5 WSB PBSRA 1.75 WSB PBSRA 1.5  

VENT (UTILITY SETS)          
FLOOR MTD SWISWSR 1.5 WSB SWSR 0.75  SWSR 0.75  
SUSPENDED (4) BSRA 1.75 WSB BSRA 1  BSRA 0.75  

CABINET FANS, FANS SECTIONS (2)          
FLOOR MTD.          
UP TO 15 HP SWSR 1.5  SWSR 0.75  SWSR 0.75  
20 HP & OVER SW 2.5 CPF SWSR 1.5  SWSR 0.75  
SUSPENDED (4)          
UP TO 15 HP PBSRA 1.75  BSRA 1  BSRA 0.75  
20 HP & OVER PBSRA 2.5 WSB PBSRA 1.75  BSRA 1.75  

PUMPS          
FLOOR MTD.          
UP TO 15 HP SWISWSR 0.75 CPF SWISWSR 0.75 CPF SRVD 0.4 CPF 
7-112 HP & OVER SWISWSR 1.5 CPF SWISWSR 1.5 CPF SWISWSR 0.75 CPF 
SUSPENDED INLINE PBSRA 1.75  PBSRA 1.75  PBSRA 1  

REFRIGERATION UNITS          
RECIPROCATING COMPRESSORS SW 2.5 CPF SWISWSR 1.5 CPF SWISWSR 0.75 CPF 
RECIPROCATING CONDo UNITS & CHILLERS SW 2.5 CPF CTER 1.5  SWSR 0.75  
HERMETIC CENTRIFUGALS CTER 2.5  CTER 1.5  NRC 0.15  
OPEN CENTRIFUGALS SW 2.5 CPF SWISWSR 1.5 CPF NRC 0.15  
ABSORPTION MACHINES CTER 1.5  CTER 0.75  NRC 0.15  

AIR COMPRESSORS          
TANK TYPE (HORIZONTAL TANK) SW 2.5 CPF SWSR 1.5  SWSR 0.75  
TANK TYPE (VERTICAL TANK) SW 2.5 CPF SWISWSR 1.5 CPF SWSR 0.75  
COOLING TOWERS & CLOSED CIRCUIT 

COOLERS          

UP TO 500 TONS CTER 2.5 (3) CTER 0.75 (3) NRC 0.15  
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OVER 500 TONS CTER 4.5 (3) CTER 2.5 (3) NRC 0.15  
AIR COOLED CONDENSERS          

UP TO 50 TONS CTER 1.5 (3) CTER 0.75 (3) NRC 0.15  
OVER 50 TONS CTER 2.5 (3) CTER 1.5 (3) NRC 0.15  

ROOFTOP AIR CONDITIONING UNITS          
REQUIRING WEATHER SEAL          
UP TO 5000 CFM (12 TON) SW 1.5 RTIR SW 0.75 RTIR    
OVER 5000 CFM (12 TON) CTER 2.5 RTIC CTER 1.5 RTIC    
OTHER TYPES          
UP TO 25 TONS CTER 1.5 (3) CTER 1.5 (3)    
OVER 25 TONS CTER 2.5 (3) CTER 1.5 (3)    

BOILER (PACKAGE TYPE)          
ALL SIZES CTER 1.5  CTER 0.75  NRC 0.15  

ENGINE DRIVEN GENERATORS          
UP TO 60 HP SW 2.5 CPF CTER 1.5 CPF CTER 0.75  
75 HP & OVER SW 3.5 CPF CTER 2.5 CPF CTER 0.75  

 

NOTES: 

1) WITH TYPE ER SEISMIC SNUBBERS IF SW ISOLATORS ARE USED. NO ADDITIONAL SNUBBER IS 
REQUIRED FOR SWSR ISOLATORS. 

2) TYPE TRK THRUST RESISTORS REQUIRED ON ALL HIGH PRESSURE FAN SECTIONS, 
SUSPENDED AXIAL FLOW FANS AND ON FLOOR MOUNTED AXIAL FANS OPERATING AT 3" S.P. 
OR GREATER. 

3) WITH STEEL BASE TYPE WSB IF REQUIRED FOR SUPPORT. 

4) SEISMIC RESTRAINTS SC MUST BE USED WITH ALL SUSPENDED ISOLATED EQUIPMENT. 

 

3.7  ADDITIONAL CLARIFICATIONS 

 

 The following Mechanical items shall be additionally anchored and braced as specified and detailed on the 
drawings. 

 
 a.  Hot waterUnit heaters – cables 
 b.  Evaporative cooler – anchor bolts 
 c.  Water Storage Tanks – anchor bolts and cables 
 d.  Chillers – anchor bolts 
 e.  Heat Exchangers – anchor bolts 
 f.  Air handlers – anchor bolts 
 g.  Base mounted pumps – anchor pumps 
 h.  Water softeners  and Brine Tanks – anchors or cables 
 i.  Expansion tanks – cables or anchor bolts 
 j.  Boiler – anchor bolts 
 k.  Water heater – anchor bolts 
 l.  Inline exhaust fans – cables 
 m.  Roof Exhaust Fans – anchor bolts 
 n.  Cooling tower – anchor bolts 
 

END OF SECTION 15241 

 
N:\08\08100\08166 Mountainlands ATC\03_Specifications\100%\Div 15\15241Vibration Isolation and Seismic Restraint.doc 
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SECTION 15440 
 

PLUMBING FIXTURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following conventional plumbing fixtures and related components: 

1. Faucets for lavatories bathtub/showers showers and sinks. 
2. Flushometers. 
3. Toilet seats. 
4. Protective shielding guards. 
5. Fixture supports. 
6. Water closets. 
7. Urinals. 
8. Lavatories. 
9. Commercial sinks. 
10. Shampoo bowls. 
11. Kitchen sinks. 
12. Service sinks. 
13. Owner-furnished fixtures. 

B. Related Sections include the following: 

1. Division 10 Section "Toilet, Bath, and Laundry Accessories." 
2. Division 15 Section "Domestic Water Piping Specialties" for backflow preventers, floor drains, and 

specialty fixtures not included in this Section. 
3. Division 15 Section "Drinking Fountains and Water Coolers." 

1.3 DEFINITIONS 

A. Accessible Fixture:  Plumbing fixture that can be approached, entered, and used by people with disabilities. 

B. Cast Polymer:  Cast-filled-polymer-plastic material.  This material includes cultured-marble and solid-surface 
materials. 

C. Cultured Marble:  Cast-filled-polymer-plastic material with surface coating. 

D. Fitting:  Device that controls the flow of water into or out of the plumbing fixture.  Fittings specified in this 
Section include supplies and stops, faucets and spouts, shower heads and tub spouts, drains and tailpieces, 
and traps and waste pipes.  Piping and general-duty valves are included where indicated. 

E. FRP:  Fiberglass-reinforced plastic. 
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F. PMMA:  Polymethyl methacrylate (acrylic) plastic. 

G. PVC:  Polyvinyl chloride plastic. 

H. Solid Surface:  Nonporous, homogeneous, cast-polymer-plastic material with heat-, impact-, scratch-, and 
stain-resistance qualities. 

1.4 SUBMITTALS 

A. Product Data:  For each type of plumbing fixture indicated.  Include selected fixture and trim, fittings, 
accessories, appliances, appurtenances, equipment, and supports.  Indicate materials and finishes, 
dimensions, construction details, and flow-control rates. 

B. Shop Drawings:  Diagram power, signal, and control wiring. 

C. Operation and Maintenance Data:  For plumbing fixtures to include in emergency, operation, and 
maintenance manuals. 

D. Warranty:  Special warranty specified in this Section. 

1.5 QUALITY ASSURANCE 

A. Source Limitations:  Obtain plumbing fixtures, faucets, and other components of each category through one 
source from a single manufacturer. 

1. Exception:  If fixtures, faucets, or other components are not available from a single manufacturer, 
obtain similar products from other manufacturers specified for that category. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by 
a testing agency acceptable to authorities having jurisdiction, and marked for intended use. 

C. Regulatory Requirements:  Comply with requirements in ICC A117.1, "Accessible and Usable Buildings and 
Facilities"; Public Law 90-480, "Architectural Barriers Act"; and Public Law 101-336, "Americans with 
Disabilities Act"; for plumbing fixtures for people with disabilities. 

D. Regulatory Requirements:  Comply with requirements in Public Law 102-486, "Energy Policy Act," about 
water flow and consumption rates for plumbing fixtures. 

E. NSF Standard:  Comply with NSF 61, "Drinking Water System Components--Health Effects," for fixture 
materials that will be in contact with potable water. 

F. Select combinations of fixtures and trim, faucets, fittings, and other components that are compatible. 

G. Comply with the following applicable standards and other requirements specified for plumbing fixtures: 

1. Enameled, Cast-Iron Fixtures:  ASME A112.19.1M. 
2. Porcelain-Enameled, Formed-Steel Fixtures:  ASME A112.19.4M. 
3. Slip-Resistant Bathing Surfaces:  ASTM F 462. 
4. Solid-Surface-Material Lavatories and Sinks:  ANSI/ICPA SS-1. 
5. Stainless-Steel Residential Sinks:  ASME A112.19.3. 
6. Vitreous-China Fixtures:  ASME A112.19.2M. 
7. Water-Closet, Flushometer Tank Trim:  ASSE 1037. 



HFS Architects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
PLUMBING FIXTURES 15440 - 3 

8. Whirlpool Bathtub Fittings:  ASME A112.19.8M. 

H. Comply with the following applicable standards and other requirements specified for lavatory and sink 
faucets: 

1. Backflow Protection Devices for Faucets with Side Spray:  ASME A112.18.3M. 
2. Backflow Protection Devices for Faucets with Hose-Thread Outlet:  ASME A112.18.3M. 
3. Diverter Valves for Faucets with Hose Spray:  ASSE 1025. 
4. Faucets:  ASME A112.18.1. 
5. Hose-Connection Vacuum Breakers:  ASSE 1011. 
6. Hose-Coupling Threads:  ASME B1.20.7. 
7. Integral, Atmospheric Vacuum Breakers:  ASSE 1001. 
8. NSF Potable-Water Materials:  NSF 61. 
9. Pipe Threads:  ASME B1.20.1. 
10. Sensor-Actuated Faucets and Electrical Devices:  UL 1951. 
11. Supply Fittings:  ASME A112.18.1. 
12. Brass Waste Fittings:  ASME A112.18.2. 

I. Comply with the following applicable standards and other requirements specified for miscellaneous fittings: 

1. Atmospheric Vacuum Breakers:  ASSE 1001. 
2. Brass and Copper Supplies:  ASME A112.18.1. 
3. Dishwasher Air-Gap Fittings:  ASSE 1021. 
4. Manual-Operation Flushometers:  ASSE 1037. 
5. Plastic Tubular Fittings:  ASTM F 409. 
6. Brass Waste Fittings:  ASME A112.18.2. 
7. Sensor-Operation Flushometers:  ASSE 1037 and UL 1951. 

J. Comply with the following applicable standards and other requirements specified for miscellaneous 
components: 

1. Disposers:  ASSE 1008 and UL 430. 
2. Dishwasher Air-Gap Fittings:  ASSE 1021. 
3. Flexible Water Connectors:  ASME A112.18.6. 
4. Floor Drains:  ASME A112.6.3. 
5. Grab Bars:  ASTM F 446. 
6. Hose-Coupling Threads:  ASME B1.20.7. 
7. Off-Floor Fixture Supports:  ASME A112.6.1M. 
8. Pipe Threads:  ASME B1.20.1. 
9. Plastic Toilet Seats:  ANSI Z124.5. 
10. Supply and Drain Protective Shielding Guards:  ICC A117.1. 

1.6 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Faucet Washers and O-Rings:  Equal to 10 percent of amount of each type and size installed. 
2. Faucet Cartridges and O-Rings:  Equal to 5 percent of amount of each type and size installed. 
3. Flushometer Valve, Repair Kits:  Equal to 10 percent of amount of each type installed, but no fewer 

than 12 of each type. 
4. Provide hinged-top wood or metal box, or individual metal boxes, with separate compartments for 

each type and size of extra materials listed above. 
5. Toilet Seats:  Equal to 5 percent of amount of each type installed. 
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PART 2 - PRODUCTS 

2.1 LAVATORY FAUCETS 

A. Lavatory Faucets: 
1.  
2. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
3. Basis-of-Design Product:  Lavatory Faucets are specified in Fixture Schedule at end of the Section: 

 
a. Chicago Faucets. 
b. T & S Brass and Bronze Works, Inc. 
c. Moen, Inc. 

2.2 SINK FAUCETS 

A. Sink Faucets: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
2. Basis-of-Design Product:  Sink Faucets are specified in Fixture Schedule at end of the Section: 

 
a. Chicago Faucets. 
b. T & S Brass and Bronze Works, Inc. 
c. Moen, Inc. 

2.3 FLUSHOMETERS 

A. Flushometers: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
2. Basis-of-Design Product:  Flushometers are specified in Fixture Schedule at end of the Section: 

 
a. Sloan Valve Company. 
b. Zurn Plumbing Products Group; Commercial Brass Operation. 

2.4 TOILET SEATS 

A. Toilet Seats: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

 
a. Bemis Manufacturing Company. 
b. Centoco Manufacturing Corp. 
c. Church Seats. 
d. Olsonite Corp. 
e. Sperzel. 

2. Description:  Toilet seat for water-closet-type fixture. 

a. Material:  Molded, solid plastic with antimicrobial agent. 
b. Configuration:  Open front without cover. 
c. Size:  Elongated. 
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d. Hinge Type:  CK, check. 
e. Class:  Heavy-duty commercial. 
f. Color:  White. 

2.5 PROTECTIVE SHIELDING GUARDS 

A. Protective Shielding Pipe Covers: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Engineered Brass Co. 
b. Insul-Tect Products Co.; a Subsidiary of MVG Molded Products. 
c. McGuire Manufacturing Co., Inc. 
d. Plumberex Specialty Products Inc. 
e. TCI Products. 
f. TRUEBRO, Inc. 
g. Zurn Plumbing Products Group; Tubular Brass Plumbing Products Operation. 

2. Description:  Manufactured plastic wraps for covering plumbing fixture hot- and cold-water supplies 
and trap and drain piping.  Comply with Americans with Disabilities Act (ADA) requirements. 

B. Protective Shielding Piping Enclosures: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. TRUEBRO, Inc. 

2. Description:  Manufactured plastic enclosure for covering plumbing fixture hot- and cold-water supplies 
and trap and drain piping.  Comply with ADA requirements. 

2.6 FIXTURE SUPPORTS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

1. Josam Company. 
2. MIFAB Manufacturing Inc. 
3. Smith, Jay R. Mfg. Co. 
4. Tyler Pipe; Wade Div. 
5. Watts Drainage Products Inc.; a div. of Watts Industries, Inc. 
6. Zurn Plumbing Products Group; Specification Drainage Operation. 

B. Urinal Supports: 

1. Description:  Type I, urinal carrier with fixture support plates and coupling with seal and fixture bolts 
and hardware matching fixture for wall-mounting, urinal-type fixture.  Include steel uprights with feet. 

2. Accessible-Fixture Support:  Include rectangular steel uprights. 

C. Lavatory Supports: 

1. Description:  Type II, lavatory carrier with concealed arms and tie rod for wall-mounting, lavatory-type 
fixture.  Include steel uprights with feet. 

2. Accessible-Fixture Support:  Include rectangular steel uprights. 
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2.7 WATER CLOSETS 

A. Water Closets: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
2. Basis-of-Design Product:  Water Closets are specified in Fixture Schedule at end of the Section: 

 
a. American Standard Companies, Inc. 
b. Crane Plumbing, L.L.C./Fiat Products. 
c. Eljer. 
d. Kohler Co. 
e. Zurn Plumbing Products Group. 

2.8 URINALS 

A. Urinals: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
2. Basis-of-Design Product:  Urinals are specified in Fixture Schedule at end of the Section: 

a. American Standard Companies, Inc. 
b. Briggs Plumbing Products, Inc. 
c. Crane Plumbing, L.L.C./Fiat Products. 
d. Eljer. 
e. Kohler Co. 
f. Zurn Plumbing Products Group. 

2.9 LAVATORIES 

A. Lavatories: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
2. Basis-of-Design Product:  Lavatories are specified in Fixture Schedule at end of the Section: 

 
a. American Standard Companies, Inc. 
b. Briggs Plumbing Products, Inc. 
c. Crane Plumbing, L.L.C./Fiat Products. 
d. Eljer. 
e. Kohler Co. 
f. Zurn Plumbing Products Group. 

2.10 COMMERCIAL SINKS 

A. Commercial Sinks: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
2. Basis-of-Design Product:  Commercial Sinks are specified in Fixture Schedule at end of the Section: 

 
a. Elkay Manufacturing Co. 
b. Just Manufacturing Company. 



HFS Architects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
PLUMBING FIXTURES 15440 - 7 

2.11 SHAMPOO BOWLS 

A. Shampoo Bowls: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
2. Basis-of-Design Product:  Shampoo Bowls are specified in Fixture Schedule at end of the Section: 

a. Belvedere USA Corporation; a Subsidiary of the Wella Corporation, North America. 

2.12 SERVICE SINKS 

A. Service Sinks: 
1.  
2. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
3. Basis-of-Design Product:  Service Sinks are specified in Fixture Schedule at end of the Section: 

a. American Standard Companies, Inc. 
b. Commercial Enameling Company. 
c. Eljer. 
d. Kohler Co. 
e. Crane Plumbing, L.L.C./Fiat Products. 
f. Zurn Plumbing Products Group. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify actual locations 
of piping connections before plumbing fixture installation. 

B. Examine cabinets, counters, floors, and walls for suitable conditions where fixtures will be installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Assemble plumbing fixtures, trim, fittings, and other components according to manufacturers' written 
instructions. 

B. Install off-floor supports, affixed to building substrate, for wall-mounting fixtures. 

1. Use carrier supports with waste fitting and seal for back-outlet fixtures. 
2. Use carrier supports without waste fitting for fixtures with tubular waste piping. 
3. Use chair-type carrier supports with rectangular steel uprights for accessible fixtures. 

C. Install back-outlet, wall-mounting fixtures onto waste fitting seals and attach to supports. 

D. Install floor-mounting fixtures on closet flanges or other attachments to piping or building substrate. 

E. Install wall-mounting fixtures with tubular waste piping attached to supports. 
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F. Install counter-mounting fixtures in and attached to casework. 

G. Install fixtures level and plumb according to roughing-in drawings. 

H. Install water-supply piping with stop on each supply to each fixture to be connected to water distribution 
piping.  Attach supplies to supports or substrate within pipe spaces behind fixtures.  Install stops in locations 
where they can be easily reached for operation. 

1. Exception:  Use ball, gate, or globe valves if supply stops are not specified with fixture.  Valves are 
specified in Division 15 Section "General-Duty Valves for Plumbing Piping." 

I. Install trap and tubular waste piping on drain outlet of each fixture to be directly connected to sanitary 
drainage system. 

J. Install tubular waste piping on drain outlet of each fixture to be indirectly connected to drainage system. 

K. Install flushometer valves for accessible water closets and urinals with handle mounted on wide side of 
compartment.  Install other actuators in locations that are easy for people with disabilities to reach. 

L. Install toilet seats on water closets. 

M. Install faucet-spout fittings with specified flow rates and patterns in faucet spouts if faucets are not available 
with required rates and patterns.  Include adapters if required. 

N. Install water-supply flow-control fittings with specified flow rates in fixture supplies at stop valves. 

O. Install faucet flow-control fittings with specified flow rates and patterns in faucet spouts if faucets are not 
available with required rates and patterns.  Include adapters if required. 

P. Install shower flow-control fittings with specified maximum flow rates in shower arms. 

Q. Install traps on fixture outlets. 

1. Exception:  Omit trap on fixtures with integral traps. 
2. Exception:  Omit trap on indirect wastes, unless otherwise indicated. 

R. Install escutcheons at piping wall ceiling penetrations in exposed, finished locations and within cabinets and 
millwork.  Use deep-pattern escutcheons if required to conceal protruding fittings.  Escutcheons are specified 
in Division 15 Section "Common Work Results for Plumbing." 

S. Set bathtubs and service basins in leveling bed of cement grout.  Grout is specified in Division 15 Section 
"Common Work Results for Plumbing." 

T. Seal joints between fixtures and walls, floors, and countertops using sanitary-type, one-part, mildew-resistant 
silicone sealant.  Match sealant color to fixture color.  Sealants are specified in Division 07 Section "Joint 
Sealants." 

U. All plumbing fixtures are to be mounted at the height specified on the Architectural drawings. 

3.3 CONNECTIONS 

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate general 
arrangement of piping, fittings, and specialties. 
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B. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent piping.  Use size 
fittings required to match fixtures. 

C. Ground equipment according to Division 16 Section "Grounding and Bonding for Electrical Systems." 

D. Connect wiring according to Division 16 Section "Low-Voltage Electrical Power Conductors and Cables." 

3.4 FIELD QUALITY CONTROL 

A. Verify that installed plumbing fixtures are categories and types specified for locations where installed. 

B. Check that plumbing fixtures are complete with trim, faucets, fittings, and other specified components. 

C. Inspect installed plumbing fixtures for damage.  Replace damaged fixtures and components. 

D. Test installed fixtures after water systems are pressurized for proper operation.  Replace malfunctioning 
fixtures and components, then retest.  Repeat procedure until units operate properly. 

E. Install fresh batteries in sensor-operated mechanisms. 

3.5 ADJUSTING 

A. Operate and adjust faucets and controls.  Replace damaged and malfunctioning fixtures, fittings, and 
controls. 

B. Adjust water pressure at faucets and flushometer valves to produce proper flow and stream. 

C. Replace washers and seals of leaking and dripping faucets and stops. 

D. Install fresh batteries in sensor-operated mechanisms. 

3.6 CLEANING 

A. Clean fixtures, faucets, and other fittings with manufacturers' recommended cleaning methods and materials.  
Do the following: 

1. Remove faucet spouts and strainers, remove sediment and debris, and reinstall strainers and spouts. 
2. Remove sediment and debris from drains. 

B. After completing installation of exposed, factory-finished fixtures, faucets, and fittings, inspect exposed 
finishes and repair damaged finishes. 

3.7 PROTECTION 

A. Provide protective covering for installed fixtures and fittings. 

B. Do not allow use of plumbing fixtures for temporary facilities unless approved in writing by Owner. 
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3.8 PLUMBING FIXTURE SCHEDULE 
  
 
WC-1   Water Closet (Wall Hung Flush Valve):  Kohler K-4330 Kingston vitreous china siphon jet, elongated 

bowl, wall hung with 1-1/2” top spud; Sloan 111 flush valve 1.6 gallon per flush. Solid plastic open 
front seat. Floor mounted water closet carrier. 

 
WC-2   Water Closet (Wall Hung Flush Valve, ADA):  Kohler K-4330 Kingston vitreous china siphon jet, elon-

gated bowl, wall hung with 1-1/2” top spud; Sloan 111 flush valve 1.6 gallon per flush. Solid plastic 
open front seat. Floor mounted water closet carrier. 

 
WC-3 Water Closet (Floor Mounted, Flush Valve, ADA Compliant):  Kohler K-4386, Highcliff Toilet, vitreous 

china, 1.6 gallon flush.  Elongated bowl design, 17-1/2" high, siphon jet flushing, 2-1/4" passageway, 
1-1/2" top and 52048 bolt caps. Sloan Regal-XL-111-ADA 1.6 gallon flush valve. 

 
U-1  Urinal: Zurn model Z578.205.00 EcoVantage battery powered, sensor operated, vitreous china urinal 

complete with 1/8 gallon per flush, flush zalve. Wall mounted carrier. Coordinate mounting heights with 
Architectural interior elevations. 

 
L-1 Lavatory (Wall Hung, ADA): Kohler K-2031, Greenwich, 20"x18" “D” shaped bowl, vitreous china, wall 

hung lavatory with front overflow and single hole drilling.  Chicago 802-CP lavatory faucet with 4” fau-
cet centers, lever handles and vandal resistant aerator.  Concealed arm chair carrier with foot support.  
Open grid strainer, cast brass, chrome plated “P” trap; flexible stainless steel supplies and ¼ turn 
stops.  See architectural interior elevations for mounting height. 

 
L-2 Lavatory (Counter Mounted, Oval, ADA): Kohler K-2196-4, Pennington, 20" x 17" oval, vitreous china, 

self-rimming lavatory, with front overflow and 4" centers drilling.   Chicago 802-CP lavatory faucet with 
4” faucet centers, lever handles and vandal resistant aerator. Provide transformers as indicated on the 
drawings. Open grid strainer, cast brass, chrome plated “P” trap; flexible stainless steel supplies and 
¼ turn stops. 

 
S-1  Hand Wash Sink:  Elkay LR-1517 18 ga. type 302 stainless steel sink; 15” X 17” X 7-1/2” dp; self 

rimming; (2) faucet holes at 4” oc.; open grid strainer; Chicago 786-GN2FC faucet, No. 317 4" wrist 
blades, GN2 rigid/swing convertible goose neck with 1.6 gpm FC laminar flow control and plain end 
spout ring. Provide loose key angle stops and chrome plated copper supplies and 17 ga. Cast brass, 
chrome plated “P” trap. 

  
S-2  Counter Mounted Sink: Elkay LR-2219 18 ga. type 302 stainless steel sink; 22” X 19” X 7½” deep; self 

rimming; (2) faucet holes on 8” centers; LK-35 duo strainer; Chicago 786-GN2FC faucet, No. 317 4" 
wrist blades, GN2 rigid/swing convertible goose neck with 1.6 gpm FC laminar flow control and plain 
end spout ring. Provide angle stops and chrome plated copper supplies and 17 ga. Cast brass, 
chrome plated “P” trap.  

 
S-3 Salon Sink (Wall Hung):  Belvedre model 3800 Alpha enameled cast iron shampoo bowl with hand 

held spray and thermostatically controlled supply.  Flexible stainless steel supplies with loose key an-
gle stops.  open grid strainer and cast brass P-trap with clean-out plug.  

 
S-4  Counter Mounted Sink: Elkay LR-2219 18 ga. type 302 stainless steel sink; 22” X 19” X 7½” deep; self 

rimming; (2) faucet holes on 8” centers; LK-35 duo strainer; Chicago 1100-CP kitchen faucet with lever 
handles and vandal resistant aerator. Provide angle stops and chrome plated copper supplies and 17 
ga. Cast brass, chrome plated “P” trap.  

 
S-5  Two Compartment Sink: Elkay LR-3319 18 ga. type 302 stainless steel, two compartment sink; 33” X 

19” X 7½” deep; self rimming; (2) faucet holes on 8” centers; LK-35 duo strainer; Chicago 1100-CP 
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kitchen faucet with lever handles and vandal resistant aerator. Provide angle stops and chrome plated 
copper supplies and 17 ga. Cast brass, chrome plated “P” trap 

 
SS-2  Service Sink:  Kohler K-6710 Whitby enameled cast iron corner service sink; K-8940 coated wire rim 

guard; K-9146 strainer; 3” cast iron “P” trap; Chicago 897-CP combination service sink fitting with 
vacuum breaker, ¾” hose thread and pail hook on spout, wrist blade handles, wall brace and ½” 
female union inlets with integral stops. Polished chrome plated finish. Provide 5’-0” of 3/8” diameter 
white rubber hose on spout outlet and chrome plated wall hook. 

3.9 KITCHEN EQUIPMENT SCHEDULE 
 

K-1 Through K-163 (as noted on Kitchen Equipment Schedules): 
 
Rough-in and connect to kitchen equipment and fixtures as indicated on the Kitchen Equipment Rough-in 
Drawings. Provide all “P” traps, tail pieces, indirect waste piping, stops, supplies and shut off valves re-
quired. 
 
Provide chrome plated or stainless steel piping for all exposed piping. 
 
Provide cast brass, chrome plated “P” traps and 17 gauge, chrome plated brass, trap arms and indirect 
waste lines. 
 
Provide water hammer arrestors on supply line to all quick closing valves i.e. disposers, dishwashers, etc. 
 
Provide direct acting pressure reducing valve on water supply to dishwasher, minimum ¾” size. 
 
Provide shut off valves and unions on all gas supplies to fixed equipment. 
 
Provide flexible tubing and quick disconnect fittings for all water and gas connections to portable equipment 
and sinks. Provide AGA gas fittings and hoses approved for commercial kitchen equipment. 
 
Provide all piping penetrations through walls a minimum of 6” above the finished floor. 
 
Provide Watts Series 7 dual check valve on hot and cold water supply lines to all sensor operated valves 
and faucets with hand held hoses or wands. 
 
Provide Powers Series e480 thermostatic mixing valve with check valves on inlets at all hand washing sinks. 

 

END OF SECTION 15440 
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SECTION 15445 
 

DRINKING FOUNTAINS AND WATER COOLERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following drinking fountains and water coolers and related components: 
1. Water coolers. 
2. Fixture supports. 

1.3 DEFINITIONS 

A. Accessible Drinking Fountain or Water Cooler:  Fixture that can be approached and used by people with 
disabilities. 

B. Cast Polymer:  Dense, cast-filled-polymer plastic. 

C. Drinking Fountain:  Fixture with nozzle for delivering stream of water for drinking. 

D. Fitting:  Device that controls flow of water into or out of fixture. 

E. Fixture:  Drinking fountain or water cooler unless one is specifically indicated. 

F. Remote Water Cooler:  Electrically powered equipment for generating cooled drinking water. 

G. Water Cooler:  Electrically powered fixture for generating and delivering cooled drinking water. 

1.4 SUBMITTALS 

A. Product Data:  For each fixture indicated.  Include rated capacities, furnished specialties, and accessories. 

B. Shop Drawings:  Diagram power, signal, and control wiring. 

C. Field quality-control test reports. 

D. Operation and Maintenance Data:  For fixtures to include in emergency, operation, and maintenance 
manuals. 



HFS Architects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 
 

 
DRINKING FOUNTAINS AND WATER COOLERS 15445 - 2 

1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by 
a testing agency acceptable to authorities having jurisdiction, and marked for intended use. 

B. Regulatory Requirements:  Comply with requirements in ICC A117.1, "Accessible and Usable Buildings and 
Facilities"; Public Law 90-480, "Architectural Barriers Act" ; and Public Law 101-336, "Americans with 
Disabilities Act" ; for fixtures for people with disabilities. 

C. NSF Standard:  Comply with NSF 61, "Drinking Water System Components--Health Effects," for fixture 
materials that will be in contact with potable water. 

D. ARI Standard:  Comply with ARI's "Directory of Certified Drinking Water Coolers" for style classifications. 

E. ARI Standard:  Comply with ARI 1010, "Self-Contained, Mechanically Refrigerated Drinking-Water Coolers," 
for water coolers and with ARI's "Directory of Certified Drinking Water Coolers" for type and style 
classifications. 

F. ASHRAE Standard:  Comply with ASHRAE 34, "Designation and Safety Classification of Refrigerants," for 
water coolers.  Provide HFC 134a (tetrafluoroethane) refrigerant, unless otherwise indicated. 

PART 2 - PRODUCTS 

2.1 WATER COOLERS 

A. Water Coolers: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
2. Basis-of-Design Product:  See schedule at the end of this section: 

a. Elkay Manufacturing Co. 
b. Filtrine Manufacturing Company; Drinking Water Division. 
c. Halsey Taylor. 
d. Haws Corporation. 
e. Oasis Corporation. 
f. Sunroc Corp. 

2.2 FIXTURE SUPPORTS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

1. Josam Co. 
2. MIFAB Manufacturing, Inc. 
3. Smith, Jay R. Mfg. Co. 
4. Tyler Pipe; Wade Div. 
5. Watts Drainage Products Inc.; a div. of Watts Industries, Inc. 
6. Zurn Plumbing Products Group; Specification Drainage Operation. 

B. Description:  ASME A112.6.1M, water cooler carriers.  Include vertical, steel uprights with feet and tie rods 
and bearing plates with mounting studs matching fixture to be supported. 
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1. Type I:  Hanger-type carrier with two vertical uprights. 
2. Type II:  Bilevel, hanger-type carrier with three vertical uprights. 
3. Supports for Accessible Fixtures:  Include rectangular, vertical, steel uprights instead of steel pipe 

uprights. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in for water and waste piping systems to verify actual locations of piping connections 
before fixture installation.  Verify that sizes and locations of piping and types of supports match those 
indicated. 

B. Examine walls and floors for suitable conditions where fixtures are to be installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 APPLICATIONS 

A. Use carrier off-floor supports for wall-mounting fixtures, unless otherwise indicated. 

B. Use mounting frames for recessed water coolers, unless otherwise indicated. 

C. Set freestanding and pedestal drinking fountains on floor. 

D. Set remote water coolers on floor, unless otherwise indicated. 

E. Use chrome-plated brass or copper tube, fittings, and valves in locations exposed to view.  Plain copper 
tube, fittings, and valves may be used in concealed locations. 

3.3 INSTALLATION 

A. Install off-floor supports affixed to building substrate and attach wall-mounting fixtures, unless otherwise 
indicated. 

B. Install mounting frames affixed to building construction and attach recessed water coolers to mounting 
frames, unless otherwise indicated. 

C. Install fixtures level and plumb.  For fixtures indicated for children, install at height required by authorities 
having jurisdiction. 

D. Install water-supply piping with shutoff valve on supply to each fixture to be connected to water distribution 
piping.  Use ball, gate, or globe valve.  Install valves in locations where they can be easily reached for 
operation.  Valves are specified in Division 15 Section "General-Duty Valves for Plumbing Piping." 

E. Install trap and waste piping on drain outlet of each fixture to be connected to sanitary drainage system. 
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F. Install pipe escutcheons at wall penetrations in exposed, finished locations.  Use deep-pattern escutcheons 
where required to conceal protruding pipe fittings.  Escutcheons are specified in Division 15 Section 
"Common Work Results for Plumbing." 

G. Seal joints between fixtures and walls and floors using sanitary-type, one-part, mildew-resistant, silicone 
sealant.  Match sealant color to fixture color.  Sealants are specified in Division 07 Section "Joint Sealants." 

3.4 CONNECTIONS 

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate general 
arrangement of piping, fittings, and specialties. 

B. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent piping.  Use size 
fittings required to match fixtures. 

C. Ground equipment according to Division 16 Section "Grounding and Bonding for Electrical Systems." 

D. Connect wiring according to Division 16 Section "Low-Voltage Electrical Power Conductors and Cables." 

3.5 FIELD QUALITY CONTROL 

A. Water Cooler Testing:  After electrical circuitry has been energized, test for compliance with requirements.  
Test and adjust controls and safeties. 

1. Remove and replace malfunctioning units and retest as specified above. 
2. Report test results in writing. 

3.6 ADJUSTING 

A. Adjust fixture flow regulators for proper flow and stream height. 

B. Adjust water cooler temperature settings. 

3.7 CLEANING 

A. After completing fixture installation, inspect unit.  Remove paint splatters and other spots, dirt, and debris.  
Repair damaged finish to match original finish. 

B. Clean fixtures, on completion of installation, according to manufacturer's written instructions. 

3.8 WATER COOLER SCHEDULE 
 
EWC-1 Water Cooler: Elkay model ERPM28C recessed, dual level accessible water cooler. stainless steel basins. 

Flexi-Guard vandal resistant, safety bubblers. Stainless steel cabinet. 1/5 HP 115/1/60. 8.1 GPM. Provide 
loose key angle stop and chrome plated copper supply and 17 ga. Cast brass, chrome plated “P” trap. 

 
END OF SECTION 15445 
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SECTION 15465 

VACUUM PIPING FOR LABORATORY AND HEALTHCARE FACILITIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 
1. Dental vacuum piping and specialties, designated "dental vacuum" operating at 12 inches mercury. 

B. Related Sections include the following: 
1. Division 15 Section "Vacuum Equipment for Laboratory and Healthcare Facilities" for dental vacuum 

producers. 

1.3 DEFINITIONS 

A. D.I.S.S.:  Diameter-index safety system. 

B. HVE:  High-volume (oral) evacuation. 

C. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-
control, signaling power-limited circuits. 

D. WAGD:  Waste anesthetic gas disposal. 

E. Medical vacuum piping systems include dental vacuum andHVE piping systems. 

1.4 SUBMITTALS 

A. Product Data:  For the following: 

1. Vacuum tubes and fittings. 
2. Vacuum valves and valve boxes. 
3. Medical vacuum service connections and vacuum-bottle brackets. 

B. Shop Drawings:  Diagram power, signal, and control wiring. 

C. Piping Material Certification:  Signed by Installer certifying that medical vacuum piping materials comply with 
NFPA 99 requirements. 

D. Brazing certificates. 
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E. Field quality-control test reports. 

F. Operation and Maintenance Data:  For vacuum piping specialties to include in emergency, operation, and 
maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. Source Limitations:  Obtain vacuum service connections of same type and from same manufacture as 
service connections provided for in Division 15 Section "Gas Piping for Laboratory and Healthcare Facilities." 

B. Brazing:  Qualify processes and operators according to ASME Boiler and Pressure Vessel Code:  Section IX, 
"Welding and Brazing Qualifications," or AWS B2.2, "Standard for Brazing Procedure and Performance 
Qualification." 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by 
a testing agency acceptable to authorities having jurisdiction, and marked for intended use. 

D. Comply with ASME B31.9, "Building Services Piping," for vacuum piping in laboratory facilities. 

E. NFPA Compliance:  Comply with NFPA 99, "Health Care Facilities," for medical vacuum system materials 
and installation in healthcare facilities. 

PART 2 - PRODUCTS 

2.1 PIPES, TUBES, AND FITTINGS 

A. Copper Medical Gas Tube:  ASTM B 819, Type L, seamless, drawn temper that has been manufacturer 
cleaned, purged, and sealed for medical gas service or according to CGA G-4.1 for oxygen service.  Include 
standard color marking "OXY," "MED," "OXY/MED," "OXY/ACR," or "ACR/MED" in blue. 

1. General Requirements for Copper Fittings:  Manufacturer cleaned, purged, and bagged for oxygen 
service according to CGA G-4.1. 

2. Wrought-Copper Fittings:  ASME B16.22, solder-joint pressure type or MSS SP-73, with dimensions 
for brazed joints. 

3. Copper Unions:  ASME B16.22 or MSS SP-123, wrought copper or cast-copper alloy. 

2.2 JOINING MATERIALS 

A. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing 
unless otherwise indicated. 

B. Threaded-Joint Tape:  PTFE. 

C. Pipe-Flange Gasket Materials:  ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness, 
full-face type. 

D. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel. 
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2.3 VALVES 

A. General Requirements for Valves:  Manufacturer cleaned, purged, and bagged according to CGA G-4.1 for 
oxygen service. 

1. Exception:  Factory cleaning and bagging are not required for valves for WAGD service. 

B. Copper-Alloy Ball Valves:  MSS SP-110, 3-piece body, brass or bronze. 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products 
that may be incorporated into the Work include, but are not limited to, the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Allied Healthcare Products, Inc.; Chemetron Div. 
b. Allied Healthcare Products, Inc.; Oxequip Health Industries. 
c. Amico Corporation. 
d. BeaconMedaes. 
e. Conbraco Industries, Inc. 
f. NIBCO INC. 
g. Squire-Cogswell/Aeros Instruments, Inc. 
h. Tri-Tech Medical. 

3. Pressure Rating:  300 psig minimum. 
4. Ball:  Full-port, chrome-plated brass. 
5. Seats:  PTFE or TFE. 
6. Handle:  Lever. 
7. Stem:  Blowout proof with PTFE or TFE seal. 
8. Ends:  Manufacturer-installed ASTM B 819, copper-tube extensions. 

C. Bronze Check Valves:  In-line pattern. 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products 
that may be incorporated into the Work include, but are not limited to, the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Allied Healthcare Products, Inc.; Chemetron Div. 
b. Amico Corporation. 
c. BeaconMedaes. 
d. Conbraco Industries, Inc. 
e. Squire-Cogswell/Aeros Instruments, Inc. 
f. Tri-Tech Medical. 

3. Pressure Rating:  300 psig minimum. 
4. Operation:  Spring loaded. 
5. Ends:  Manufacturer-installed ASTM B 819, copper-tube extensions. 

D. Safety Valves:  Bronze-body, ASME-construction, pressure-relief type with settings to match system 
requirements. 

E. Automatic Drain Valves:  Stainless-steel body and internal parts, rated for 200-psig minimum working 
pressure, capable of automatic discharge of collected condensate.  Include mounting bracket where wall 
mounting is indicated] 
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2.4 MEDICAL VACUUM PIPING ALARM SYSTEMS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

1. Allied Healthcare Products, Inc.; Chemetron Div. 
2. Allied Healthcare Products, Inc.; Oxequip Health Industries. 
3. Amico Corporation. 
4. BeaconMedaes. 
5. Squire-Cogswell/Aeros Instruments, Inc. 
6. Tri-Tech Medical. 

B. Components:  Designed for continuous service and to operate on power supplied from 120-V ac power 
source to alarm panels and with connections for low-voltage wiring to remote sensing devices.  Include step-
down transformers if required. 

C. Vacuum Switches or Transducer Sensors:  Continuous line monitoring with electrical connections for alarm 
system. 

1. Vacuum Operating Range:  0- to 30-in. Hg. 

D. General Requirements for Medical Vacuum Alarm Panels:  Factory wired with audible and color-coded 
visible signals to indicate specified functions. 

1. Mounting:  Exposed, surface installation. 
2. Enclosures:  Fabricated from minimum 0.047-inch- thick steel or minimum 0.05-inch- thick aluminum, 

with knockouts for electrical and piping connections. 

E. Master Alarm Panels:  With separate trouble alarm signals, vacuum gages, and indicators for medical 
vacuum piping systems. 

1. Include alarm signals when the following conditions exist: 
a. Dental Vacuum:  Vacuum drops below 6-in. Hgand backup vacuum producer is in operation. 

F. Anesthetizing-Area Alarm Panels:  Separate trouble alarm signals; vacuum gages; and indicators for medical 
vacuum piping systems. 

G. Dental Area Alarm Panels:  Separate trouble alarm signals; vacuum gages; and indicators for medical 
vacuum piping systems. 

1. Include alarm signals when the following conditions exist: 

a. Dental Vacuum:  Vacuum drops below 6-in. Hg and backup vacuum producer is in operation. 

2.5 FLEXIBLE PIPE CONNECTORS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

1. Flex-Hose Co., Inc. 
2. Flexicraft Industries. 
3. Hyspan Precision Products, Inc. 
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4. Mercer Rubber Co. 
5. Metraflex, Inc. 
6. Proco Products, Inc. 
7. Unaflex. 
8. Universal Metal Hose; a Hyspan Co. 

C. Description:  Corrugated-bronze tubing with bronze wire-braid covering and ends brazed to inner tubing. 

1. Working-Pressure Rating:  200 psig minimum. 
2. End Connections:  Threaded copper pipe or plain-end copper tube. 

2.6 SLEEVES 

A. Galvanized-Steel Sheet:  0.0239-inch minimum thickness; round tube closed with welded longitudinal joint. 

B. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  Include clamping ring 
and bolts and nuts for membrane flashing. 

1. Underdeck Clamp:  Clamping ring with set screws. 

2.7 ESCUTCHEONS 

A. General Requirements for Escutcheons:  Manufactured wall and ceiling escutcheons and floor plates, with ID 
to closely fit around pipe and tube and OD that completely covers opening. 

B. One-Piece, Deep-Pattern Escutcheons:  Deep-drawn, box-shaped brass with polished chrome-plated finish. 

C. One-Piece, Cast-Brass Escutcheons:  With set screw. 

1. Finish:  Polished chrome-plated and rough brass. 

D. Split-Casting, Cast-Brass Escutcheons:  With concealed hinge and set screw. 

1. Finish Polished chrome-plated and rough brass. 

E. One-Piece, Stamped-Steel Escutcheons:  With set screw or spring clips and chrome-plated finish. 

F. Split-Plate, Stamped-Steel Escutcheons:  With concealed  hinge, set screw or spring clips, and chrome-
plated finish. 

G. One-Piece, Floor-Plate Escutcheons:  Cast iron. 

H. Split-Casting, Floor-Plate Escutcheons:  Cast brass with concealed hinge and set screw. 

2.8 GROUT 

A. Description:  ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout. 

1. Characteristics:  Post-hardening, volume adjusting, nonstaining, noncorrosive, nongaseous, and 
recommended for interior and exterior applications. 

2. Design Mix:  5000-psi, 28-day compressive strength. 
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3. Packaging:  Premixed and factory packaged. 

2.9 NITROGEN 

A. Description:  Comply with USP 28 - NF 23 for oil-free dry nitrogen. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Cleaning of Medical Gas Tubing:  If manufacturer-cleaned and -capped fittings or tubing are not available or 
if precleaned fittings or tubing must be recleaned because of exposure, have supplier or separate agency 
acceptable to authorities having jurisdiction perform the following procedures: 

1. Clean medical gas tube and fittings, valves, gages, and other components of oil, grease, and other 
readily oxidizable materials as required for oxygen service according to CGA G-4.1, "Cleaning 
Equipment for Oxygen Service." 

2. Wash medical gas tubing and components in hot, alkaline-cleaner-water solution of sodium carbonate 
or trisodium phosphate in proportion of 1 lb of chemical to 3 gal. of water. 

a. Scrub to ensure complete cleaning. 
b. Rinse with clean, hot water to remove cleaning solution. 

3.2 PIPING APPLICATIONS 

A. Connect new copper tubing to existing tubing with memory-metal couplings. 

B. Dental Vacuum Piping:  Use the following piping materials for each size range: 

1. NPS 4 and Smaller:  Type L, copper medical gas tube; wrought-copper fittings; and brazed joints. 

C. Drain Piping:  Use one of the following piping materials: 

1. Copper water tube, cast- or wrought-copper fittings, and soldered joints. 
2. PVC pipe, PVC fittings, and solvent-cemented joints. 

3.3 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of vacuum piping.  
Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, air-
compressor sizing, and other design considerations.  Install piping as indicated unless deviations to layout 
are approved on Coordination Drawings. 

B. Comply with ASSE Standard #6010 for installation of vacuum piping. 

C. Install piping concealed from view and protected from physical contact by building occupants unless 
otherwise indicated and except in equipment rooms and service areas. 
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D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or 
parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal and coordinate with 
other services occupying that space. 

F. Install piping adjacent to equipment and specialties to allow service and maintenance. 

G. Install vacuum and drain piping with 1 percent slope downward in direction of flow. 

H. Install nipples, unions, and special fittings, and valves with pressure ratings same as or higher than piping 
pressure rating used in applications below unless otherwise indicated. 

I. Install eccentric reducers, if available, where vacuum piping is reduced in direction of flow, with bottoms of 
both pipes and reducer fitting flush. 

J. Provide drain leg and drain trap at end of each main and branch and at low points. 

K. Install thermometer and vacuum gage on inlet piping to each vacuum producer and on each receiver and 
separator.  Comply with requirements in Division 15 Section "Meters and Gages for Plumbing Piping." 

L. Install piping to permit valve servicing. 

M. Install piping free of sags and bends. 

N. Install fittings for changes in direction and for branch connections.  Extruded-tee branch outlets in copper 
tubing may be made where specified. 

O. Install medical vacuum piping to medical vacuum service connections specified in this Section and to 
equipment specified in other Sections requiring medical vacuum service. 

P. Install seismic restraints on vacuum piping.  Seismic-restraint devices are specified in Division 15 Section 
"Vibration and Seismic Controls for Plumbing Piping and Equipment." 

Q. Connect vacuum piping to vacuum producers and to equipment requiring vacuum service. 

R. Install unions, in copper vacuum tubing adjacent to each valve and at final connection to each piece of 
equipment, machine, and specialty. 

3.4 VALVE APPLICATIONS 

A. Valves for Copper Vacuum Tubing:  Use copper alloy ball and bronze check types. 

3.5 VALVE INSTALLATION 

A. Install shutoff valve at each connection to and from vacuum equipment and specialties. 

B. Install check valves to maintain correct direction of vacuum flow to vacuum-producing equipment. 

C. Install safety valves on vacuum receivers, where required by NFPA 99, and where recommended by 
specialty manufacturers. 
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D. Install automatic drain valves on equipment, specialties, and piping with drain connection.  Run drain piping 
to floor drain, so contents spill over or into it. 

E. Install flexible pipe connectors in suction inlet piping to each vacuum producer. 

3.6 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. 

B. Remove scale, slag, dirt, and debris from outside of cleaned tubing and fittings before assembly. 

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly. 

D. Threaded Joints:  Apply appropriate tape to external pipe threads. 

E. Brazed Joints:  Join copper tube and fittings according to CDA's "Copper Tube Handbook," "Brazed Joints" 
Chapter.  Continuously purge joint with oil-free dry nitrogen during brazing. 

3.7 MEDICAL VACUUM PIPING ALARM SYSTEM INSTALLATION 

A. Panels for medical vacuum piping systems may be combined in single panels with medical compressed-air 
piping systems and medical gas piping systems. 

B. Install medical vacuum piping system alarm system components in locations required by and according to 
NFPA 99. 

C. Install medical vacuum piping system area and master alarm panels where indicated. 

D. Install computer interface cabinet with connection to medical vacuum piping alarm system and to facility 
computer. 

3.8 SLEEVE INSTALLATION 

A. Sleeves are not required for core-drilled holes. 

B. Permanent sleeves are not required for holes formed by removable PE sleeves. 

C. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and roof slabs using 
galvanized-steel pipe. 

1. Wall Penetrations:  Cut sleeves to length for mounting flush with both surfaces. 
2. Floor Penetrations:  Extend sleeves installed in floors of mechanical equipment areas or other wet 

areas 2 inches above finished floor level.  Extend cast-iron sleeve fittings below floor slab as required 
to secure clamping ring if ring is specified. 

D. Install sleeves in new walls and slabs as new walls and slabs are constructed. 

E. Install sleeves that are large enough to provide 1/4-inch annular clear space between sleeve and pipe or 
pipe insulation.  Use the following sleeve materials: 

1. Steel Pipe Sleeves:  For pipes smaller than NPS 6. 
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2. Stack Sleeve Fittings:  For pipes penetrating floors with membrane waterproofing.  Secure flashing 
between clamping flanges.  Install section of cast-iron soil pipe to extend sleeve to 2 inches above 
finished floor level.  Comply with requirements in Division 07 Section "Sheet Metal Flashing and Trim" 
for flashing. 

a. Seal space outside of sleeve fittings with grout. 

F. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe 
penetrations.  Seal pipe penetrations with firestop materials.  Comply with requirements in Division 07 
Section "Penetration Firestopping." 

3.9 ESCUTCHEON INSTALLATION 

A. Install escutcheons for penetrations of walls, ceilings, and floors according to the following: 

1. New Piping: 

a. Piping with Fitting or Sleeve Protruding from Wall:  One piece, deep pattern. 
b. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One piece, cast brass with 

polished chrome-plated finish. 
c. Bare Piping at Ceiling Penetrations in Finished Spaces:  One piece or split plate, stamped steel 

with set screw. 
d. Bare Piping in Unfinished Service Spaces:  One piece, stamped steel with set screw or spring 

clips. 
e. Bare Piping in Equipment Rooms:  One piece, stamped steel with set screw or spring clips. 
f. Bare Piping at Floor Penetrations in Equipment Rooms:  One-piece floor plate. 

3.10 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements in Division 15 Section "Hangers and Supports for Plumbing Piping and 
Equipment" for pipe hanger and support devices. 

B. Vertical Piping:  MSS Type 8 or 42, clamps. 

C. Individual, Straight, Horizontal Piping Runs: 

1. 100 Feet and Less:  MSS Type 1, adjustable, steel, clevis hangers. 
2. Longer Than 100 Feet:  MSS Type 43, adjustable, roller hangers. 

D. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe rolls.  Support pipe rolls 
on trapeze.  Comply with requirements in Division 15 Section "Hangers and Supports for Plumbing Piping 
and Equipment" for trapeze hangers. 

E. Base of Vertical Piping:  MSS Type 52, spring hangers. 

F. Support horizontal piping within 12 inches of each fitting and coupling. 

G. Rod diameter may be reduced 1 size for double-rod hangers, with 3/8-inch minimum rods. 

H. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters: 

1. NPS 1/4:  60 inches with 3/8-inch rod. 
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2. NPS 3/8 and NPS 1/2:  72 inches with 3/8-inch rod. 
3. NPS 3/4:  84 inches with 3/8-inch rod. 
4. NPS 1:  96 inches with 3/8-inch rod. 
5. NPS 1-1/4:  108 inches with 3/8-inch rod. 
6. NPS 1-1/2:  10 feet with 3/8-inch rod. 
7. NPS 2:  11 feet with 3/8-inch rod. 
8. NPS 2-1/2:  13 feet with 1/2-inch rod. 

I. Install supports for vertical copper tubing every 10 feet. 

3.11 LABELING AND IDENTIFICATION 

A. Install identifying labels and devices for laboratory vacuum piping, valves, and specialties.  Comply with 
requirements in Division 15 Section "Identification for Plumbing Piping and Equipment." 

B. Install identifying labels and devices for medical vacuum piping systems according to NFPA 99.  Use the 
following or similar captions and color-coding for piping products where required by NFPA 99: 
1. Dental Vacuum:  Black boxed letters on white-and-black diagonal stripe background. 

3.12 FIELD QUALITY CONTROL FOR LABORATORY FACILITY NONMEDICAL VACUUM PIPING 

A. Perform tests and inspections of vacuum piping in nonmedical laboratory facilities. 

B. Tests and Inspections: 

1. Piping Leak Tests for Vacuum Piping:  Test new and modified parts of existing piping.  Cap and fill 
vacuum piping with oil-free, dry nitrogen.  Isolate test source and let stand for four hours to equalize 
temperature.  Refill system, if required, to test pressure; hold for two hours with no drop in pressure. 

a. Test Pressure for Copper Tubing:  100 psig. 

2. Repair leaks and retest until no leaks exist. 
3. Inspect filters for proper operation. 

C. Prepare test reports. 

3.13 FIELD QUALITY CONTROL FOR HEALTHCARE FACILITY MEDICAL VACUUM PIPING 

A. Perform tests and inspections of medical vacuum piping systems in healthcare facilities and prepare test 
reports. 

B. Tests and Inspections: 
1. Perform the following Installer tests according to requirements in NFPA 99 and ASSE Standard #6010: 

a. Initial blow down. 
b. Initial pressure test. 
c. Cross-connection test. 
d. Piping purge test. 
e. Standing pressure test for vacuum systems. 
f. Repair leaks and retest until no leaks exist. 
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2. System Verification:  Comply with requirements in NFPA 99, ASSE Standard #6020, and ASSE 
Standard #6030 for verification of medical vacuum piping systems and perform the following tests and 
inspections: 

a. Standing pressure test. 
b. Individual-pressurization cross-connection test. 
c. Valve test. 
d. Master and area alarm tests. 
e. Piping purge test. 
f. Final tie-in test. 
g. Operational vacuum test. 
h. Verify correct labeling of equipment and components. 

3. Testing Certification:  Certify that specified tests, inspections, and procedures have been performed 
and certify report results.  Include the following: 

a. Inspections performed. 
b. Procedures, materials, and gases used. 
c. Test methods used. 
d. Results of tests. 

C. Remove and replace components that do not pass tests and inspections and retest as specified above. 

3.14 DEMONSTRATION 

A. Engage factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, 
and maintain medical vacuum alarm systems.  Refer to Division 01 Section "Demonstration and Training." 

END OF SECTION 15465 
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SECTION 15467 

VACUUM EQUIPMENT FOR LABORATORY AND HEALTHCARE FACILITIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Dental vacuum system equipment. 
2. Dental vacuum equipment control panels. 

1.3 DEFINITIONS 

A. Actual Air:  Air delivered at vacuum producer inlet.  Flow rate is air measured in expanded cfm. 

B. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-
control, signaling power-limited circuits. 

C. Medical vacuum equipment includes dental vacuum equipment and accessories for healthcare facilities. 

D. Standard Air:  Free air at 68 deg F and 1 atmosphere before compression or expansion and measured in 
scfm. 

1.4 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design vacuum equipment mounting, including comprehensive engineering analysis by a 
qualified professional engineer, using performance requirements and design criteria indicated. 

B. Seismic Performance:  Vacuum equipment shall withstand the effects of earthquake motions determined 
according to the 2006 International Building Code with Utah State amendments. 

1. The term "withstand" means "the unit will remain in place without separation of any parts from the 
device when subjected to the seismic forces specified." 

1.5 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include rated capacities, operating characteristics, 
electrical characteristics, and furnished specialties and accessories. 

1. Wiring Diagrams:  For power, signal, and control wiring. 
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B. Delegated-Design Submittal:  For vacuum-producing equipment mounting indicated to comply with 
performance requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation. 

1. Detail fabrication and assembly of supports. 
2. Design Calculations:  Calculate requirements for selecting vibration isolators and seismic restraints 

and for designing vibration isolation bases. 

C. Seismic Qualification Certificates:  For vacuum producers, accessories, and components, from manufacturer. 

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled 
components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe 
mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based and their 
installation requirements. 

D. Field quality-control reports. 

E. Operation and Maintenance Data:  For vacuum equipment to include in operation and maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified 
testing agency, and marked for intended location and application. 

B. Comply with UL 544, "Medical and Dental Equipment," for medical vacuum equipment. 

1.7 COORDINATION 

A. Coordinate sizes and locations of concrete bases with actual equipment provided. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR PACKAGED VACUUM PUMPS 

A. Description:  Factory-assembled, -wired, -piped, and -tested; electric-motor-driven; water-cooled; continuous-
duty vacuum pumps and receivers. 

B. Mounting Frame:  Fabricate base and attachment to pressure vessel with reinforcement strong enough to 
resist packaged equipment movement during a seismic event when base is anchored to building structure. 

2.2 DENTAL VACUUM SYSTEM EQUIPMENT 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings 
or comparable product by one of the following: 
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1. Air Techniques. 
2. CustomAir; a member of DentalEZ Group. 
3. Matrx. 
4. Midmark Corp.; Apollo Dental Products. 
5. Sierra Dental Products. 

C. Description:  Factory-assembled, -tested, and -packaged; simplex; automatic, dental vacuum system; 
suitable for dental applications and capable of producing not less than 12-in. Hg vacuum. 

1. Simplex Vacuum Pump:  For mounting on base or on floor. 

a. Vacuum Pump:  Brass water-injection or liquid-ring type with rubber isolators on feet.  Include 
fitting and tubing for circulation of approximately 80 percent of water through vacuum pump. 

b. Cabinet:  Enameled steel; open construction with sound-insulated cover.  Include control panel 
with adjustable vacuum control, manual on-off switch, on light, and vacuum gage. 

c. Dual-Voltage Control:  Conversion unit for connection to 208- or 230-V ac power. 
d. Water Filter:  For installation in inlet water supply. 
e. Backflow Preventer:  Integral with unit or separate reduced-pressure-zone type for field 

installation in inlet-water supply piping.  Refer to Division 15 Section "Domestic Water Piping 
Specialties" for separate backflow preventers. 

f. Check Valve:  For installation in vacuum pump suction. 
g. Vacuum Relief Valve:  For installation in vacuum pump suction. 
h. Air-Water Separator:  With integral control to release wastewater when unit is shut off. 
i. Waste Muffler:  For installation in vacuum pump's waste piping. 

D. Capacities and Characteristics: 

1. See schedule on drawings. 

2.3 DENTAL VACUUM EQUIPMENT CONTROL PANELS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

1. Air Techniques. 
2. CustomAir; a member of DentalEZ Group. 
3. Matrx. 
4. Midmark Corp.; Apollo Dental Products. 

B. Description:  Wall-mounting type with visual indicators to indicate equipment in operation and to perform the 
following: 

1. Shut off dental vacuum equipment. 
2. Shut off water supply to dental vacuum equipment.  Include solenoid-operated valve for installation in 

water piping. 

C. Control panels may be combined with dental air system equipment control panels in single dental equipment 
control panels. 
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2.4 MOTORS 

A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency 
requirements for motors specified in Division 15 Section "Common Motor Requirements for Plumbing 
Equipment." 

1. Motor Sizes:  Minimum size as indicated.  If not indicated, large enough so driven load will not require 
motor to operate in service factor range above 1.0. 

2. Controllers, Electrical Devices, and Wiring:  Comply with requirements for electrical devices and 
connections specified in Division 16 Sections. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean vacuum equipment, accessories, and components that have not been cleaned for oxygen service and 
sealed or that are furnished unsuitable for medical vacuum applications, according to CGA G4.1, "Cleaning 
Equipment for Oxygen Service." 

3.2 VACUUM EQUIPMENT INSTALLATION 

A. Install vacuum equipment for healthcare facilities according to ASSE 6010 and NFPA 99. 

B. Dental Vacuum System Equipment Installation: 

1. Install according to ASSE 6010 and NFPA 99. 
2. Install dental vacuum system units on concrete bases with restrained elastomeric mounts with a 

minimum deflection of ¼”.  Vibration isolation devices and installation requirements are specified in 
Division 15 Section "Vibration and Seismic Controls for Plumbing Piping and Equipment." 

3. Maintain manufacturer's recommended clearances for service and maintenance. 
4. Install control panels for dental vacuum equipment on wall near equipment. 

C. Comply with requirements for water-supply piping specified in Division 15 Section "Domestic Water Piping."  
Drawings indicate general arrangement of piping, fittings, and specialties. 

D. Comply with requirements for drain piping specified in Division 15 Section "Sanitary Waste and Vent Piping."  
Drawings indicate general arrangement of piping, fittings, and specialties. 

E. Comply with requirements for vacuum piping specified in Division 15 Section "Vacuum Piping for Laboratory 
and Healthcare Facilities."  Drawings indicate general arrangement of piping, fittings, and specialties. 

F. Install piping adjacent to equipment to allow service and maintenance. 

G. Connect vacuum piping to vacuum equipment, accessories, and specialties with shutoff valve and union or 
flanged connection. 

H. Connect water supply to vacuum equipment that requires water.  Include backflow preventer.  Backflow 
preventers are specified in Division 15 Section "Domestic Water Piping Specialties." 
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3.3 IDENTIFICATION 

A. Identify nonmedical laboratory vacuum equipment system components.  Comply with requirements for 
identification specified in Division 15 Section "Identification for Plumbing Piping and Equipment." 

B. Identify medical vacuum equipment system components.  Comply with requirements for identification 
specified in Division 15 Section "Identification for Plumbing Piping and Equipment." and with NFPA 99. 

3.4 FIELD QUALITY CONTROL FOR HEALTHCARE-FACILITY MEDICAL VACUUM EQUIPMENT 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust 
components, assemblies, and equipment installations, including connections. 

B. Perform tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect 
components, assemblies, and equipment installations, including connections, and to assist in testing. 

C. Tests and Inspections: 
1. Preparation:  Perform medical vacuum equipment tests according to requirements in NFPA 99 for the 

following: 

a. System operation test. 

2. Equipment Verification:  Comply with requirements in ASSE 6020, ASSE 6030, and NFPA 99 for 
verification of medical vacuum equipment. 

3. Replace damaged and malfunctioning controls and equipment. 
4. Testing Certification:  Certify that specified tests, inspections, and procedures have been performed 

and certify report results.  Include the following: 

a. Inspections performed. 
b. Procedures and materials used. 
c. Test methods used. 
d. Results of tests. 

D. Components will be considered defective if they do not pass tests and inspections. 

E. Prepare test and inspection reports. 

3.5 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

1. Complete installation and startup checks according to manufacturer's written instructions. 
2. Check for lubricating oil in lubricated-type equipment. 
3. Check belt drives for proper tension. 
4. Verify that vacuum producer outlet piping is clear. 
5. Check for equipment vibration-control supports and flexible pipe connectors and verify that equipment 

is properly attached to substrate. 
6. Check safety valves for correct settings. 
7. Check for proper seismic restraints. 
8. Drain receiver and separator tank. 
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9. Operational Test:  After electrical circuitry has been energized, start units to confirm proper motor 
rotation and unit operation. 

10. Test and adjust controls and safeties. 

B. Verify that vacuum equipment is installed and connected according to the Contract Documents. 

C. Verify that electrical wiring installation complies with manufacturer's submittal and written installation 
requirements in Division 16 Sections. 

D. Prepare written report documenting testing procedures and results. 

3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, 
operate, and maintain vacuum producers. 

END OF SECTION 15467 
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SECTION 15469 
 

DOMESTIC WATER SOFTENERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes commercial water softeners. 

1. Chemicals. 
2. Water testing kits. 

1.3 DEFINITIONS 

A. ABS:  Acrylonitrile-butadiene-styrene plastic. 

B. FRP:  Fiberglass-reinforced plastic. 

C. PE:  Polyethylene plastic. 

D. PVC:  Polyvinyl chloride plastic. 

1.4 SUBMITTALS 

A. Product Data:  For the following: 

1. Water Softeners.  Include rated capacities, operating characteristics, furnished specialties, and 
accessories. 

2. Water testing kits. 

B. Shop Drawings:  For water softeners.  Include plans, elevations, sections, details, and connections to piping 
systems. 

1. Wiring Diagrams:  Power, signal, and control wiring. 

C. Manufacturer Seismic Qualification Certification:  Submit certification that indicated steel mineral tanks, 
accessories, and components will withstand seismic forces defined in Division 15 Section "Vibration and 
Seismic Controls for Plumbing Piping and Equipment."  Include the following: 

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled 
components or on calculation. 
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a. The term "withstand" means "the unit will remain in place without separation of any parts from 
the device when subjected to the seismic forces specified." 

b. The term "withstand" means "the unit will remain in place without separation of any parts from 
the device when subjected to the seismic forces specified and the unit will be fully operational 
after the seismic event." 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe 
mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based and their 
installation requirements. 

D. Manufacturer Certificates:  Signed by manufacturers certifying that water softeners comply with 
requirements. 

E. Source quality-control test reports. 

F. Field quality-control test reports. 

G. Operation and Maintenance Data:  For water softeners to include in emergency, operation, and maintenance 
manuals. 

H. Warranty:  Special warranty specified in this Section. 

I. Maintenance service agreement. 

1.5 QUALITY ASSURANCE 

A. Product Options:  Drawings indicate size, profiles, and dimensional requirements of water softeners and are 
based on the specific system indicated.  Refer to Division 01 Section "Product Requirements." 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by 
a testing agency acceptable to authorities having jurisdiction, and marked for intended use. 

C. ASME Compliance for Steel Tanks:  Fabricate and label mineral tanks to comply with ASME Boiler and 
Pressure Vessel Code:  Section VIII, Division 01, where indicated. 

D. ASME Compliance for FRP Tanks:  Fabricate and label mineral tanks to comply with ASME Boiler and 
Pressure Vessel Code:  Section X, where indicated. 

1.6 COORDINATION 

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, 
reinforcement, and formwork requirements are specified in Division 03. 

1.7 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace 
components of water softener that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 
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a. Structural failures of mineral and brine tanks. 
b. Faulty operation of controls. 
c. Deterioration of metals, metal finishes, and other materials beyond normal use. 
d. Attrition loss of resin exceeding 3 percent per year. 
e. Mineral washed out of system during service run or backwashing period. 
f. Effluent turbidity greater and color darker than incoming water. 
g. Fouling of underdrain system, gravel, and resin, with turbidity or by dirt, rust, or scale from 

softener equipment or soft water, while operating according to manufacturer's written operating 
instructions. 

 
2. Commercial Water Softener, Warranty Period:  From date of Substantial Completion. 

a. Mineral Tanks:  10 years. 
b. Brine Tanks:  Five years. 
c. Controls:  10 years. 
d. Underdrain Systems:  Five years. 

1.8 MAINTENANCE SERVICE 

A. Maintenance:  Submit four copies of manufacturer's "Agreement for Continued Service and Maintenance," 
before Substantial Completion, for Owner's acceptance.  Offer terms and conditions for furnishing chemicals 
and providing continued testing and servicing to include replacing materials and equipment.  Include one-
year term of agreement with option for one-year renewal. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product 
selection: 
 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

manufacturers specified. 

2.2 COMMERCIAL WATER SOFTENERS 

A. Description:  Factory-assembled, pressure-type water softener. 

1. Manufacturers: 
 
a. Culligan International Company. 
b. Kinetico Incorporated. 
c. Marlo, Inc. 
d. Water & Power Technologies, Inc. 
e. Northstar 

2. Comply with NSF 61, "Drinking Water System Components--Health Effects." 
3. Configuration:  Twin unit with two mineral tanks and one brine tank, factory mounted on skid. 
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4. Mineral Tanks:  Steel, electric welded; pressure-vessel quality. 

a. Fabricate supports and attachments to tank with reinforcement strong enough to resist tank 
movement during seismic event when tank supports are anchored to building structure. 

b. Construction:  Fabricated and stamped to comply with ASME Boiler and Pressure Vessel Code:  
Section VIII, "Pressure Vessels."  

c. Pressure Rating125 psig > minimum. 
d. Wetted Components:  Suitable for water temperatures from 40 to at least 100 deg F. 
e. Freeboard:  50 percent minimum for backwash expansion above normal resin bed level. 
f. Handholes:  4 inches round or 4 by 6 inches elliptical, in top head and lower sidewall of tanks 30 

inches and smaller in diameter. 
g. Manhole:  11 by 15 inches in top head of tanks larger than 30 inches in diameter. 
h. Support Legs or Skirt:  Constructed of structural steel, welded to tank before testing and 

labeling. 
i. Finish:  Hot-dip galvanized on exterior and interior of tank after fabrication unless tank is 

stainless steel. 
j. Finish:  Exterior of tank spray painted with rust-resistant prime coat, 2- to 3-mil dry film 

thickness.  Interior sandblasted and lined with epoxy-polyamide coating, 8- to 10-mil dry film 
thickness. 

k. Upper Distribution System:  Single, point type, fabricated from galvanized-steel pipe and fittings. 
l. Lower Distribution System:  Hub and radial-arm or header-lateral type; fabricated from PVC 

pipe and fittings with individual, fine-slotted, nonclogging PE strainers; arranged for even flow 
distribution through resin bed. 

m. Liner:  PE, ABS, or other material suitable for potable water. 

5. Controls:  Fully automatic; factory mounted on unit and factory wired. 

a. Adjustable duration of various regeneration steps. 
b. Push-button start and complete manual operation. 
c. Electric time clock and switch for fully automatic operation, adjustable to initiate regeneration at 

any hour of day and any day of week or at fixed intervals. 
d. Sequence of Operation:  Program multiport pilot-control valve to automatically pressure-actuate 

main operating valve through steps of regeneration and return to service. 
e. Pointer on pilot-control valve shall indicate cycle of operation. 
f. Means of manual operation of pilot-control valve if power fails. 
g. Main Operating Valves:  Industrial, automatic, multiport, diaphragm type with the following 

features: 

1) Slow opening and closing, nonslam operation. 
2) Diaphragm guiding on full perimeter from fully open to fully closed. 
3) Isolated dissimilar metals within valve. 
4) Self-adjusting, internal, automatic brine injector that draws brine and rinses at constant 

rate independent of pressure. 
5) Valve for single mineral-tank unit with internal automatic bypass of raw water during 

regeneration. 
6) Sampling cocks for soft water. 
7) Special tools are not required for service. 

h. Flow Control:  Automatic, to control backwash and flush rates over wide variations in operating 
pressures, and that does not require field adjustments. 

1) Meter Control:  Equip each mineral tank with signal-register-head water meter that will 
produce electrical signal indicating need for regeneration on reaching hand-set total in 
gallons.  Design so signal will continue until reset. 
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2) Demand-Initiated Control:  Equip single mineral-tank units with automatic-reset-head 
water meter that electrically activates cycle controller to initiate regeneration at preset 
total in gallons.  Design so head automatically resets to preset total in gallons for next 
service run. 

3) Demand-Initiated Control:  Equip each mineral tank of twin mineral-tank units with 
automatic-reset-head water meters that electrically activate cycle controllers to initiate 
regeneration at preset total in gallons.  Design so heads automatically reset to preset 
total in gallons for next service run.  Include electrical lockout to prevent simultaneous 
regeneration of both tanks. 

4) Demand-Initiated Control:  Equip each mineral tank of twin mineral-tank units with 
automatic-reset-head water meter in common outlet header that electrically activates 
cycle controller to automatically regenerate one mineral tank at preset total in gallons and 
divert flow to other tank.  Set to repeat with other tank.  Include electrical lockout to 
prevent simultaneous regeneration of both tanks. 

5) Demand-Initiated Control:  Equip each mineral tank of multiple mineral-tank units with 
automatic-reset-head water meters that electrically activate cycle controllers to 
automatically regenerate at preset total in gallons.  Design so heads automatically reset 
to preset total in gallons for next service run.  Include electrical lockouts to prevent 
simultaneous regeneration of more than one tank. 

6) Demand-Initiated Control:  Equip each mineral tank of multiple mineral-tank units with 
automatic-reset-head water meter in common outlet header that electrically activates 
cycle controller to automatically regenerate one mineral tank at preset total in gallons and 
divert flow to other tanks.  Set to repeat with other tanks.  Include electrical lockouts to 
prevent simultaneous regeneration of more than one tank. 

6. Brine Tank:  Combination measuring and wet-salt storing system. 

a. Tank and Cover Material:  Fiberglass, 3/16 inch thick; or molded PE, 3/8 inch thick. 
b. Brine Valve:  Float operated and plastic fitted for automatic control of brine withdrawn and 

freshwater refill. 
c. Size:  Large enough for at least four regenerations at full salting. 

7. Factory-Installed Accessories: 

a. Piping, valves, tubing, and drains. 
b. Sampling cocks. 
c. Main-operating-valve position indicators. 
d. Water meters. 

2.3 WATER TESTING SETS 

A. Description:  Manufacturer's standard water-hardness testing apparatus and chemicals with testing 
procedure instructions.  Include metal container suitable for wall mounting. 

2.4 SOURCE QUALITY CONTROL 

A. Hydrostatically test mineral tanks before shipment to minimum of one and one-half times pressure rating. 

B. Prepare test reports. 
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PART 3 - EXECUTION 

3.1 CONCRETE BASES 

A. Install concrete bases of dimensions indicated for commercial water softeners.  Refer to Division 15 Section 
"Common Work Results for Plumbing." 

1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel 
rods on 18-inch centers around full perimeter of base. 

2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and 
anchor into structural concrete floor. 

3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and 
directions furnished with items to be embedded. 

4. Install anchor bolts to elevation required for proper attachment to supported equipment. 

B. Cast-in-place concrete materials and placement requirements are specified in Division 03. 

3.2 WATER SOFTENER INSTALLATION 

A. Install commercial water softener equipment on concrete bases, level and plumb.  Maintain manufacturer's 
recommended clearances.  Arrange units so controls and devices that require servicing are accessible.  
Anchor mineral and brine tanks and floor-mounting accessories to substrate. 

B. Install seismic restraints for tanks and floor-mounting accessories and anchor to building structure. 

C. Install brine lines and fittings furnished by equipment manufacturer but not specified to be factory installed. 

D. Prepare mineral-tank distribution system and underbed for minerals and place specified mineral into mineral 
tanks. 

E. Install water testing sets mounted on wall, unless otherwise indicated, and near water softeners. 

3.3 CONNECTIONS 

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate general 
arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to equipment to allow service and maintenance. 

C. Make piping connections between water-softener-unit headers and dissimilar-metal water piping with 
dielectric fittings.  Dielectric fittings are specified in Division 15 Section "Common Work Results for 
Plumbing." 

D. Install shutoff valves on raw-water inlet and soft-water outlet piping of each mineral tank, and on inlet and 
outlet headers. 

1. Metal general-duty valves are specified in Division 15 Section "General-Duty Valves for Plumbing 
Piping." 

2. Plastic valves are specified in Division 15 Section "Domestic Water Piping." 
3. Exception:  Water softeners with factory-installed shutoff valves at locations indicated. 
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E. Install pressure gages on raw-water inlet and soft-water outlet piping of each mineral tank.  Pressure gages 
are specified in Division 15 Section "Meters and Gages for Plumbing Piping." 

1. Exception:  Water softeners with factory-installed pressure gages at locations indicated. 
2. Exception:  Water softeners in hot-water service. 

F. Install valved bypass water piping around water softeners. 

1. Metal general-duty valves are specified in Division 15 Section "General-Duty Valves for Plumbing 
Piping." 

2. Water piping is specified in Division 15 Section "Domestic Water Piping." 
3. Exception:  Household water softeners. 
4. Exception:  Water softeners in hot-water service. 

G. Install drains as indirect wastes to spill into open drains or over floor drains. 

H. Ground equipment according to Division 16 Section "Grounding and Bonding for Electrical Systems." 

I. Connect wiring according to Division 16 Section "Low-Voltage Electrical Power Conductors and Cables." 

3.4 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust 
field-assembled components and equipment installation, including connections, and to assist in field testing.  
Report results in writing. 

B. Perform the following field tests and inspections and prepare test reports: 

1. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest until no leaks 
exist. 

2. Operational Test:  After electrical circuitry has been energized, start units to confirm proper unit 
operation. 

3. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment. 

C. Remove and replace malfunctioning water softeners that do not pass tests and inspections and retest as 
specified above. 

3.5 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

1. Complete installation and startup checks according to manufacturer's written instructions. 

B. Add water to brine tanks and fill with salt. 
 
1. Commercial Water Softeners:  Food-grade salt pellets. 

C. Sample water softener effluent after startup and at three consecutive seven-day intervals (total of four 
samples), and prepare certified test reports for required water performance characteristics.  Comply with the 
following: 
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1. ASTM D 859, "Test Method for Silica in Water." 
2. ASTM D 1067, "Test Methods for Acidity or Alkalinity of Water." 
3. ASTM D 1068, "Test Methods for Iron in Water." 
4. ASTM D 1126, "Test Method for Hardness in Water." 
5. ASTM D 1129, "Terminology Relating to Water." 
6. ASTM D 3370, "Practices for Sampling Water from Closed Conduits." 

3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, 
operate, and maintain water softeners.  Refer to Division 01 "Demonstration and Training" Section 

END OF SECTION 15469 
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SECTION 15486 
 

FUEL-FIRED WATER HEATERS 
 
 
PART 1 – GENERAL 
 
 
1.1  RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

 
 B. Section 01330 Submittal procedures. 
 
 
1.2  SUMMARY 
           

A. This Section includes the following: 
 

1. Gas water heaters natural gas-fired, high efficiency tank type. Sealed combustion. 
2. Water heater accessories. (Vent and intake material is to be PVC Schedule 80 or as required by the 

Manufacturer.) 
  3. Water heaters are to come with an orifice sized for the elevation of 5000 feet. 
 

B. Related Section:  Division 15 Section "Plumbing Specialties" contains requirements that relate to this 
Section. 

 
 
1.3  SUBMITTALS 
 

A. General:  Submit each item in this Article according to the Conditions of the Contract and Division 1 
Specification Sections. 

 
B. Product Data including rated capacities of selected models, weights (shipping, installed, and operating), 

furnished specialties, and accessories.  Indicate dimensions, finishes and coatings, required clearances, 
methods of assembly of components, and piping and wiring connections. 

 
C. Setting Drawings with templates and directions for installing foundation bolts, anchor bolts, and other 

anchorages. 
 

D. Wiring diagrams from manufacturers detailing electrical requirements for electrical power supply wiring to 
water heaters.  Include ladder-type wiring diagrams for interlock and control wiring required for final 
installation of water heaters and controls.  Differentiate between factory-installed and field-installed wiring. 

 
E. Product certificates signed by manufacturers of water heaters certifying that their products comply with 

specified requirements. 
 

F. Certificates of shop inspection and data report as required by provisions of ASME Boiler and Pressure 
Vessel Code, when ASME construction is indicated. 

 
G. Field quality-control installation reports. 

 
H. Maintenance data for water heaters to include in operation and maintenance manuals specified in Division 1.  

Include startup instructions. 
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1.4  QUALITY ASSURANCE 
 

A. AGA Standards:  Comply with AGA standards and bear AGA certification label. 
 

B. ASHRAE Standard:  Comply with performance efficiencies prescribed in ASHRAE 90.1, "Energy Efficient 
Design of New Buildings Except Low-Rise Residential Buildings." 

 
C. ASHRAE Standard:  Comply with performance efficiencies prescribed in ASHRAE 90.2, "Energy Efficient 

Design of New Low-Rise Residential Buildings." 
 

D. NFPA Standard:  Comply with NFPA 70, "National Electrical Code," for electrical components. 
 

E. Listing and Labeling:  Provide electrically operated water heater controls and components specified in this 
Section that are listed and labeled. 

 
1. The Terms "Listed" and "Labeled":  As defined in National Electrical Code, Article 100. 
2. Listing and Labeling Agency Qualifications:  A "Nationally Recognized Testing Laboratory" (NRTL) as 

defined in OSHA Regulation 1910.7. 
 

F. Product Options:  Drawings indicate size, profiles, connections, dimensional requirements, and 
characteristics of water heaters and accessories and are based on specific types and models indicated.  
Other manufacturers' water heaters and accessories with equal performance characteristics may be 
considered.  Refer to Division 1 Section "Substitutions." 

 
 
1.5  WARRANTY 
 

A. General Warranty:  The special warranty specified in this Article shall not deprive Owner of other rights 
Owner may have under other provisions of Contract Documents and shall be in addition to, and run 
concurrent with, other warranties made by Contractor under requirements of Contract Documents. 

 
B. Special Warranty:  Submit a written warranty executed by manufacturer agreeing to repair or replace water 

heaters and accessories that fail in materials or workmanship within specified warranty period.  Failures 
include, but are not limited to, tanks, coils, heat exchangers, and burners.  This warranty is in addition to, and 
not a limitation of, other rights Owner may have against Contractor under Contract Documents. 

 
C. Warranty Period: 1 year after date of Substantial Completion. 

 
 
PART 2 - PRODUCTS 
 
 
2.1  MANUFACTURERS 
 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
 

1. Storage, Direct-Vent, Gas Water Heaters: 
 

a. Bradford White Corp. 
b.  A.O. Smith 
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2. Compression Tanks: 
 

a. Thermextrol. 
 
 
2.2  STORAGE, DIRECT-VENT, GAS WATER HEATERS 
 

A. Description:  ANSI Z21.10.1, household, storage, high efficiency tank, gas water heater; and 85 percent 
efficient. 

 
B. Tank Construction:  Steel with 150-psig working-pressure rating glass lined tank with integral r- 8.3 minimum 

insulation.  Access shall be provided in the wrap for service and maintenance openings.  Tanks that are not 
equipped with integral heat traps and having vertical pipe risers shall be installed with heat traps directly on 
both the inlet and outlets.  Heater shall have a electronic pilot less ignition.  Heaters shall be factory-present 
thermostats to limit water temperature to 120 degreees F. 

 
C. Burner:  Manufacturer's standard, for use with direct-vent water heaters and natural-gas fuel. 

 
D. Gas Shutoff Valve:  ANSI Z21.15, manually operated.  Furnish for installation in piping. 

 
E. Automatic Ignition:  ANSI Z21.20, automatic gas-ignition system and components. 

 
F. Drain Valve:  ASSE 1005, factory or field installed.  Omit when water heater is without drain outlet and 

include general-duty drain valve in piping. 
 

G. Direct-Vent System:  Manufacturer's standard through-wall, double-channel vent assembly with outside 
intake/exhaust screen. Vents shall be run to the roof.  

 
H. Direct-Vent System:  Manufacturer's standard through-wall vent assembly with outside exhaust hood. Vents 

shall be run to the roof.  
 

I. Combination Temperature and Pressure Relief Valve:  ASME rated and stamped and complying with ASME 
PTC 25.3 and ANSI Z21.22.  Include relieving capacity at least as great as heat input and pressure setting 
less than water heater working-pressure rating.  Select relief valve with sensing element that extends into 
tank. 

 
J. Vacuum Relief Valve:  Comply with ASME PTC 25.3.  Furnish for installation in piping. 

   
 
2.3  COMPRESSION TANKS 
 

A. Description:  Steel, pressured-rated water tanks with factory-installed, butyl-rubber diaphragm and air 
precharge. 

 
B. Construction:  ASME labeled with 125-psig working-pressure rating. 

 
C. Interior Finish:  Materials that comply with requirements of applicable NSF, AWWA, or FDA and EPA 

regulatory standards for tasteless and odorless, potable-water-tank linings. 
 

D. Accessories:  Include air-charging valve and pressure gage. 
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PART 3 - EXECUTION 
 
 
3.1  WATER HEATER INSTALLATION 
 

A. General:  Set and connect units according to manufacturer's written instructions.  Install units plumb, level, 
and firmly anchored in locations indicated.  Maintain manufacturer's recommended clearances.  Install so 
controls and devices are accessible for service. 

 
B. Anchor water heaters and storage tanks to substrate. 

 
C. Install seismic restraints as indicated. 

 
D. Install and connect gas water heaters according to NFPA 54. 

 
1. Install gas pressure regulators on gas-burner inlets. 
2. Install vent piping from gas-train pressure regulators and valves to outside of building where required.  

Terminate vent piping with brass-screened vent cap fitting.  Do not combine vents except with 
approval of authorities having jurisdiction 

 
E. Install water heater drain piping as indirect waste to spill into open drains or over floor drains.  Install hose-

end drain valves at low points in water piping for water heaters that do not have tank drains.  Refer to 
Division 15 Section "Plumbing Specialties" for drain valves. 

 
F. Install piping adjacent to water heaters to allow service and maintenance. 

 
G. Arrange for field-applied insulation on equipment and piping not furnished with factory-applied insulation. 

 
 
3.2  CONNECTIONS 
 

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate general 
arrangement of piping, fittings, and specialties.  The following are specific connection requirements: 

 
1. Connect hot- and cold-water piping to units with shutoff valves and unions.  Connect hot-water 

circulating piping to unit with shutoff valve, check valve, and union. 
2. Connect gas piping to gas burner with drip leg, tee, shutoff valve, and union; minimum size same as 

inlet connection.  Gas piping is specified in Division 15 Section "Natural Gas Piping Systems." 
3. Make connections with dielectric fittings where piping is made of dissimilar metals.  Dielectric fittings 

are specified in Division 15 Section "Basic Mechanical Materials and Methods." 
 

B. Electrical Connections:  Power wiring and disconnect switches are specified in Division 16 Sections.  
Arrange wiring to allow unit servicing. 

 
C. Grounding:  Ground equipment.  Tighten electrical connectors and terminals, including grounding 

connections, according to manufacturer's published torque-tightening values.  Where manufacturer's torque 
values are not indicated, use those specified in UL 486A and UL 486B. 

 
D. Vent Connections:  Direct vent/sealed combustion with vent kit for termination through roof. 

 
E. Earthquake Bracing Assemblies:  Install earthquake bracing secure to structural members per the 

manufacturer's installation requirements. 
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END OF SECTION 15486 
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SECTION 15495 
 

FACILITY NATURAL-GAS PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Pipes, tubes, and fittings. 
2. Piping specialties. 
3. Piping and tubing joining materials. 
4. Valves. 
5. Pressure regulators. 
6. Mechanical sleeve seals. 
7. Grout. 
8. Concrete bases. 
9. This division is to pay all costs associated with the gas meter that are required by the local gas 

company/authority. 

1.3 DEFINITIONS 

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe and 
duct shafts, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, 
crawlspaces, and tunnels. 

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied spaces and 
mechanical equipment rooms. 

C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient temperatures and 
weather conditions.  Examples include rooftop locations. 

1.4 PERFORMANCE REQUIREMENTS 

A. Minimum Operating-Pressure Ratings: 

1. Piping and Valves:  100 psig minimum unless otherwise indicated. 

B. Natural-Gas System Pressures within Buildings:  Two pressure ranges.  Primary pressure is more than 2 
psig but not more than 5 psig, and is reduced to secondary pressure of more than 0.5 psig but not more than 
2 psig. 
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C. Delegated Design:  Design restraints and anchors for natural-gas piping and equipment, including 
comprehensive engineering analysis by a qualified professional engineer, using performance requirements 
and design criteria indicated. 

1.5 SUBMITTALS 

A. Product Data:  For each type of the following: 

1. Piping specialties. 
2. Valves.  Include pressure rating, capacity, settings, and electrical connection data of selected models. 
3. Pressure regulators.  Indicate pressure ratings and capacities. 
4. Dielectric fittings. 
5. Mechanical sleeve seals. 
6. Escutcheons. 

B. Shop Drawings:  For facility natural-gas piping layout.  Include plans, piping layout and elevations, sections, 
and details for fabrication of pipe anchors, hangers, supports for multiple pipes, alignment guides, expansion 
joints and loops, and attachments of the same to building structure.  Detail location of anchors, alignment 
guides, and expansion joints and loops. 

1. Shop Drawing Scale:  1/4 inch per foot. 

C. Delegated-Design Submittal:  For natural-gas piping and equipment indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified professional 
engineer responsible for their preparation. 

1. Detail fabrication and assembly of seismic restraints. 
2. Design Calculations:  Calculate requirements for selecting seismic restraints. 

D. Coordination Drawings:  Plans and details, drawn to scale, on which natural-gas piping is shown and 
coordinated with other installations, using input from installers of the items involved. 

E. Site Survey:  Plans, drawn to scale, on which natural-gas piping is shown and coordinated with other 
services and utilities. 

F. Qualification Data:  For qualified professional engineer. 

G. Welding certificates. 

H. Field quality-control reports. 

I. Operation and Maintenance Data:  For pressure regulators to include in emergency, operation, and 
maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. Steel Support Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, 
"Structural Welding Code - Steel." 

B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and Pressure 
Vessel Code. 
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C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified 
testing agency, and marked for intended location and application. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Handling Flammable Liquids:  Remove and dispose of liquids from existing natural-gas piping according to 
requirements of authorities having jurisdiction. 

B. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, storage, and 
handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture. 

C. Store and handle pipes and tubes having factory-applied protective coatings to avoid damaging coating, and 
protect from direct sunlight. 

D. Protect stored PE pipes and valves from direct sunlight. 

1.8 COORDINATION 

A. Coordinate sizes and locations of concrete bases with actual equipment provided. 

B. Coordinate requirements for access panels and doors for valves installed concealed behind finished 
surfaces.  Comply with requirements in Division 08 Section "Access Doors and Frames." 

PART 2 - PRODUCTS 

2.1 PIPES, TUBES, AND FITTINGS 

A. Steel Pipe:  ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B. 

1. Malleable-Iron Threaded Fittings:  ASME B16.3, Class 150, standard pattern. 
2. Wrought-Steel Welding Fittings:  ASTM A 234/A 234M for butt welding and socket welding. 
3. Unions:  ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, and threaded 

ends. 
4. Forged-Steel Flanges and Flanged Fittings:  ASME B16.5, minimum Class 150, including bolts, nuts, 

and gaskets of the following material group, end connections, and facings: 

a. Material Group:  1.1. 
b. End Connections:  Threaded or butt welding to match pipe. 
c. Lapped Face:  Not permitted underground. 
d. Gasket Materials:  ASME B16.20, metallic, flat, asbestos free, aluminum o-rings, and spiral-

wound metal gaskets. 
e. Bolts and Nuts:  ASME B18.2.1, carbon steel aboveground and stainless steel underground. 

2.2 PIPING SPECIALTIES 

A. Appliance Flexible Connectors: 

1. Indoor, Fixed-Appliance Flexible Connectors:  Comply with ANSI Z21.24. 
2. Indoor, Movable-Appliance Flexible Connectors:  Comply with ANSI Z21.69. 
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3. Outdoor, Appliance Flexible Connectors:  Comply with ANSI Z21.75. 
4. Corrugated stainless-steel tubing with polymer coating. 
5. Operating-Pressure Rating:  0.5 psig. 
6. End Fittings:  Zinc-coated steel. 
7. Threaded Ends:  Comply with ASME B1.20.1. 
8. Maximum Length:  72 inches. 

B. Quick-Disconnect Devices:  Comply with ANSI Z21.41. 

1. Copper-alloy convenience outlet and matching plug connector. 
2. Nitrile seals. 
3. Hand operated with automatic shutoff when disconnected. 
4. For indoor or outdoor applications. 
5. Adjustable, retractable restraining cable. 

C. Y-Pattern Strainers: 

1. Body:  ASTM A 126, Class B, cast iron with bolted cover and bottom drain connection. 
2. End Connections:  Threaded ends for NPS 2 and smaller; flanged ends for NPS 2-1/2 and larger. 
3. Strainer Screen:  [40] [60]-mesh startup strainer, and perforated stainless-steel basket with 50 percent 

free area. 
4. CWP Rating:  125 psig. 

D. Weatherproof Vent Cap:  Cast- or malleable-iron increaser fitting with corrosion-resistant wire screen, with 
free area at least equal to cross-sectional area of connecting pipe and threaded-end connection. 

2.3 JOINING MATERIALS 

A. Joint Compound and Tape:  Suitable for natural gas. 

B. Welding Filler Metals:  Comply with AWS D10.12/D10.12M for welding materials appropriate for wall 
thickness and chemical analysis of steel pipe being welded. 

2.4 MANUAL GAS SHUTOFF VALVES 

A. General Requirements for Metallic Valves, NPS 2 and Smaller:  Comply with ASME B16.33. 

1. CWP Rating:  125 psig. 
2. Threaded Ends:  Comply with ASME B1.20.1. 
3. Dryseal Threads on Flare Ends:  Comply with ASME B1.20.3. 
4. Tamperproof Feature:  Locking feature for valves indicated in "Underground Manual Gas Shutoff 

Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles. 
5. Listing:  Listed and labeled by an NRTL acceptable to authorities having jurisdiction for valves 1 inch 

and smaller. 
6. Service Mark:  Valves 1-1/4 inches to NPS 2 shall have initials "WOG" permanently marked on valve 

body. 

B. General Requirements for Metallic Valves, NPS 2-1/2 and Larger:  Comply with ASME B16.38. 

1. CWP Rating:  125 psig. 
2. Flanged Ends:  Comply with ASME B16.5 for steel flanges. 
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3. Tamperproof Feature:  Locking feature for valves indicated in "Underground Manual Gas Shutoff 
Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles. 

4. Service Mark:  Initials "WOG" shall be permanently marked on valve body. 

C. One-Piece, Bronze Ball Valve with Bronze Trim:  MSS SP-110. 

1. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following: 

a. BrassCraft Manufacturing Company; a Masco company. 
b. Conbraco Industries, Inc.; Apollo Div. 
c. Lyall, R. W. & Company, Inc. 
d. McDonald, A. Y. Mfg. Co. 
e. Perfection Corporation; a subsidiary of American Meter Company. 

2. Body:  Bronze, complying with ASTM B 584. 
3. Ball:  Chrome-plated brass. 
4. Stem:  Bronze; blowout proof. 
5. Seats:  Reinforced TFE; blowout proof. 
6. Packing:  Separate packnut with adjustable-stem packing threaded ends. 
7. Ends:  Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff Valve Schedule" 

and "Aboveground Manual Gas Shutoff Valve Schedule" Articles. 
8. CWP Rating:  600 psig. 
9. Listing:  Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to authorities 

having jurisdiction. 
10. Service:  Suitable for natural-gas service with "WOG" indicated on valve body. 

D. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim:  MSS SP-110. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. BrassCraft Manufacturing Company; a Masco company. 
b. Conbraco Industries, Inc.; Apollo Div. 
c. Lyall, R. W. & Company, Inc. 
d. McDonald, A. Y. Mfg. Co. 
e. Perfection Corporation; a subsidiary of American Meter Company. 

2. Body:  Bronze, complying with ASTM B 584. 
3. Ball:  Chrome-plated bronze. 
4. Stem:  Bronze; blowout proof. 
5. Seats:  Reinforced TFE; blowout proof. 
6. Packing:  Threaded-body packnut design with adjustable-stem packing. 
7. Ends:  Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff Valve Schedule" 

and "Aboveground Manual Gas Shutoff Valve Schedule" Articles. 
8. CWP Rating:  600 psig. 
9. Listing:  Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to authorities 

having jurisdiction. 
10. Service:  Suitable for natural-gas service with "WOG" indicated on valve body. 

E. Two-Piece, Regular-Port Bronze Ball Valves with Bronze Trim:  MSS SP-110. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. BrassCraft Manufacturing Company; a Masco company. 
b. Conbraco Industries, Inc.; Apollo Div. 
c. Lyall, R. W. & Company, Inc. 
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d. McDonald, A. Y. Mfg. Co. 
e. Perfection Corporation; a subsidiary of American Meter Company. 

2. Body:  Bronze, complying with ASTM B 584. 
3. Ball:  Chrome-plated bronze. 
4. Stem:  Bronze; blowout proof. 
5. Seats:  Reinforced TFE. 
6. Packing:  Threaded-body packnut design with adjustable-stem packing. 
7. Ends:  Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff Valve Schedule" 

and "Aboveground Manual Gas Shutoff Valve Schedule" Articles. 
8. CWP Rating:  600 psig. 
9. Listing:  Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to authorities 

having jurisdiction. 
10. Service:  Suitable for natural-gas service with "WOG" indicated on valve body. 

F. Bronze Plug Valves:  MSS SP-78. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Lee Brass Company. 
b. McDonald, A. Y. Mfg. Co. 

2. Body:  Bronze, complying with ASTM B 584. 
3. Plug:  Bronze. 
4. Ends:  Threaded, socket, or flanged as indicated in "Underground Manual Gas Shutoff Valve 

Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles. 
5. Operator:  Square head or lug type with tamperproof feature where indicated. 
6. Pressure Class:  125 psig. 
7. Listing:  Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to authorities 

having jurisdiction. 
8. Service:  Suitable for natural-gas service with "WOG" indicated on valve body. 

G. Cast-Iron, Nonlubricated Plug Valves:  MSS SP-78. 

a. McDonald, A. Y. Mfg. Co. 
b. Mueller Co.; Gas Products Div. 
c. Xomox Corporation; a Crane company. 

2. Body:  Cast iron, complying with ASTM A 126, Class B. 
3. Plug:  Bronze or nickel-plated cast iron. 
4. Seat:  Coated with thermoplastic. 
5. Stem Seal:  Compatible with natural gas. 
6. Ends:  Threaded or flanged as indicated in "Underground Manual Gas Shutoff Valve Schedule" and 

"Aboveground Manual Gas Shutoff Valve Schedule" Articles. 
7. Operator:  Square head or lug type with tamperproof feature where indicated. 
8. Pressure Class:  125 psig. 
9. Listing:  Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to authorities 

having jurisdiction. 
10. Service:  Suitable for natural-gas service with "WOG" indicated on valve body. 

H. Cast-Iron, Lubricated Plug Valves:  MSS SP-78. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Flowserve. 
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b. Homestead Valve; a division of Olson Technologies, Inc. 
c. McDonald, A. Y. Mfg. Co. 
d. Milliken Valve Company. 
e. Mueller Co.; Gas Products Div. 
f. R&M Energy Systems, A Unit of Robbins & Myers, Inc. 

2. Body:  Cast iron, complying with ASTM A 126, Class B. 
3. Plug:  Bronze or nickel-plated cast iron. 
4. Seat:  Coated with thermoplastic. 
5. Stem Seal:  Compatible with natural gas. 
6. Ends:  Threaded or flanged as indicated in "Underground Manual Gas Shutoff Valve Schedule" and 

"Aboveground Manual Gas Shutoff Valve Schedule" Articles. 
7. Operator:  Square head or lug type with tamperproof feature where indicated. 
8. Pressure Class:  125 psig. 
9. Listing:  Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to authorities 

having jurisdiction. 
10. Service:  Suitable for natural-gas service with "WOG" indicated on valve body. 

2.5 EARTHQUAKE VALVES 

A. Earthquake Valves:  Comply with ASCE 25. 
1. Manufacturers:  Subject to compliance with requirements,provide products by one of the following 

a. Vanguard Valves, Inc. 

2. Listing:  Listed and labeled by an NRTL acceptable to authorities having jurisdiction. 
3. Maximum Operating Pressure:  5 psig. 
4. Cast-aluminum body with nickel-plated chrome steel internal parts. 
5. Nitrile-rubber valve washer. 
6. Sight windows for visual indication of valve position. 
7. Threaded end connections complying with ASME B1.20.1. 
8. Wall mounting bracket with bubble level indicator. 

B. Earthquake Valves:  Comply with ASCE 25. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Pacific Seismic Products, Inc. 

2. Listing:  Listed and labeled by an NRTL acceptable to authorities having jurisdiction. 
3. Maximum Operating Pressure:  [0.5 psig] [7 psig] [60 psig]. 
4. Cast-aluminum body with stainless-steel internal parts. 
5. Nitrile-rubber, reset-stem o-ring seal. 
6. Valve position, open or closed, indicator. 
7. Composition valve seat with clapper held by spring or magnet locking mechanism. 
8. Level indicator. 
9. End Connections:  Threaded for valves NPS 2 and smaller; flanged for valves NPS 2-1/2 and larger. 

2.6 PRESSURE REGULATORS 

A. General Requirements: 

1. Single stage and suitable for natural gas. 
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2. Steel jacket and corrosion-resistant components. 
3. Elevation compensator. 
4. End Connections:  Threaded for regulators NPS 2 and smaller; flanged for regulators NPS 2-1/2 and 

larger. 

B. Line Pressure Regulators:  Comply with ANSI Z21.80. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Actaris. 
b. American Meter Company. 
c. Eclipse Combustion, Inc. 
d. Fisher Control Valves and Regulators; Division of Emerson Process Management. 
e. Invensys. 
f. Maxitrol Company. 
g. Richards Industries; Jordan Valve Div. 

2. Body and Diaphragm Case:  Cast iron or die-cast aluminum. 
3. Springs:  Zinc-plated steel; interchangeable. 
4. Diaphragm Plate:  Zinc-plated steel. 
5. Seat Disc:  Nitrile rubber resistant to gas impurities, abrasion, and deformation at the valve port. 
6. Orifice:  Aluminum; interchangeable. 
7. Seal Plug:  Ultraviolet-stabilized, mineral-filled nylon. 
8. Single-port, self-contained regulator with orifice no larger than required at maximum pressure inlet, 

and no pressure sensing piping external to the regulator. 
9. Pressure regulator shall maintain discharge pressure setting downstream, and not exceed 150 percent 

of design discharge pressure at shutoff. 
10. Overpressure Protection Device:  Factory mounted on pressure regulator. 
11. Atmospheric Vent:  Factory- or field-installed, stainless-steel screen in opening if not connected to vent 

piping. 
12. Maximum Inlet Pressure:  5 psig. 

2.7 DIELECTRIC FITTINGS 

A. Dielectric Unions: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Capitol Manufacturing Company. 
b. Central Plastics Company. 
c. Hart Industries International, Inc. 
d. McDonald, A. Y. Mfg. Co. 
e. Watts Regulator Co.; Division of Watts Water Technologies, Inc. 
f. Wilkins; Zurn Plumbing Products Group. 

2. Minimum Operating-Pressure Rating:  150 psig. 
3. Combination fitting of copper alloy and ferrous materials. 
4. Insulating materials suitable for natural gas. 
5. Combination fitting of copper alloy and ferrous materials with threaded, brazed-joint, plain, or welded 

end connections that match piping system materials. 

B. Dielectric-Flange Kits: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
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a. Advance Products & Systems, Inc. 
b. Calpico Inc. 
c. Central Plastics Company. 
d. Pipeline Seal and Insulator, Inc. 

2. Minimum Operating-Pressure Rating:  150 psig. 
3. Companion-flange assembly for field assembly. 
4. Include flanges, full-face- or ring-type neoprene or phenolic gasket, phenolic or PE bolt sleeves, 

phenolic washers, and steel backing washers. 
5. Insulating materials suitable for natural gas. 
6. Combination fitting of copper alloy and ferrous materials with threaded, brazed-joint, plain, or welded 

end connections that match piping system materials. 

2.8 SLEEVES 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends. 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain 
ends and integral waterstop, unless otherwise indicated. 

2.9 MECHANICAL SLEEVE SEALS 

A. Description:  Modular sealing element unit, designed for field assembly, to fill annular space between pipe 
and sleeve. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

a. Advance Products & Systems, Inc. 
b. Calpico Inc. 
c. Metraflex Company (The). 
d. Pipeline Seal and Insulator, Inc. 

2. Sealing Elements:  EPDM interlocking links shaped to fit surface of pipe.  Include type and number 
required for pipe material and size of pipe and sleeve. 

3. Pressure Plates:  Stainless steel. 
4. Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates to sealing 

elements.  Include one nut and bolt for each sealing element. 

2.10 ESCUTCHEONS 

A. General Requirements for Escutcheons:  Manufactured wall and ceiling escutcheons and floor plates, with ID 
to fit around pipe or tube, and OD that completely covers opening. 

B. One-Piece, Deep-Pattern Escutcheons:  Deep-drawn, box-shaped brass with polished chrome-plated finish. 

C. One-Piece, Cast-Brass Escutcheons:  With set screw. 

1. Finish:  Polished chrome-plated or rough brass. 

D. Split-Casting, Cast-Brass Escutcheons:  With concealed hinge and set screw. 
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1. Finish:  Polished chrome-plated or rough brass. 

E. One-Piece, Stamped-Steel Escutcheons:  With set screw or spring clips and chrome-plated finish. 

F. Split-Plate, Stamped-Steel Escutcheons:  With concealed hinge, set screw or spring clips, and chrome-
plated finish. 

G. One-Piece, Floor-Plate Escutcheons:  Cast-iron floor plate. 

H. Split-Casting, Floor-Plate Escutcheons:  Cast brass with concealed hinge and set screw. 

2.11 GROUT 

A. Description:  ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout. 

1. Characteristics:  Post-hardening, volume adjusting, nonstaining, noncorrosive, nongaseous, and 
recommended for interior and exterior applications. 

2. Design Mix:  5000-psi, 28-day compressive strength. 
3. Packaging:  Premixed and factory packaged. 

2.12 LABELING AND IDENTIFYING 

A. Detectable Warning Tape:  Acid- and alkali-resistant, PE film warning tape manufactured for marking and 
identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, continuously inscribed with a 
description of utility, with metallic core encased in a protective jacket for corrosion protection, detectable by 
metal detector when tape is buried up to 30 inches deep; colored yellow. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in for natural-gas piping system to verify actual locations of piping connections before 
equipment installation. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Close equipment shutoff valves before turning off natural gas to premises or piping section. 

B. Inspect natural-gas piping according to the International Fuel Gas Code to determine that natural-gas 
utilization devices are turned off in piping section affected. 

C. Comply with the International Fuel Gas Code requirements for prevention of accidental ignition. 

3.3 INDOOR PIPING INSTALLATION 

A. Comply with the International Fuel Gas Code for installation and purging of natural-gas piping. 
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B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  
Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other 
design considerations.  Install piping as indicated unless deviations to layout are approved on Coordination 
Drawings. 

C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during progress of 
construction, to allow for mechanical installations. 

D. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service 
areas. 

E. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or 
parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise. 

F. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

G. Locate valves for easy access. 

H. Install natural-gas piping at uniform grade of 2 percent down toward drip and sediment traps. 

I. Install piping free of sags and bends. 

J. Install fittings for changes in direction and branch connections. 

K. Install escutcheons at penetrations of interior walls, ceilings, and floors. 

1. New Piping: 

a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-pattern type. 
b. Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, cast-brass type with 

polished chrome-plated finish. 
c. Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, stamped-steel type. 
d. Piping at Ceiling Penetrations in Finished Spaces:  One-piece or split-casting, cast-brass type 

with polished chrome-plated finish. 
e. Piping at Ceiling Penetrations in Finished Spaces:  One-piece, stamped-steel type or split-plate, 

stamped-steel type with concealed hinge and set screw. 
f. Piping in Unfinished Service Spaces:  One-piece, cast-brass type with polished chrome-plated 

finish. 
g. Piping in Unfinished Service Spaces:  One-piece, stamped-steel type with set screw or spring 

clips. 
h. Piping in Equipment Rooms:  One-piece, cast-brass type. 
i. Piping in Equipment Rooms:  One-piece, stamped-steel type with set screw or spring clips. 
j. Piping at Floor Penetrations in Equipment Rooms:  One-piece, floor-plate type. 

L. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe 
penetrations.  Seal pipe penetrations with firestop materials.  Comply with requirements in Division 07 
Section "Penetration Firestopping." 

M. Verify final equipment locations for roughing-in. 

N. Comply with requirements in Sections specifying gas-fired appliances and equipment for roughing-in 
requirements. 
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O. Drips and Sediment Traps:  Install drips at points where condensate may collect, including service-meter 
outlets.  Locate where accessible to permit cleaning and emptying.  Do not install where condensate is 
subject to freezing. 

1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped.  Use nipple 
a minimum length of 3 pipe diameters, but not less than 3 inches long and same size as connected 
pipe.  Install with space below bottom of drip to remove plug or cap. 

P. Extend relief vent connections for service regulators, line regulators, and overpressure protection devices to 
outdoors and terminate with weatherproof vent cap. 

Q. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or floors, and in 
floor channels unless indicated to be exposed to view. 

R. Concealed Location Installations:  Except as specified below, install concealed natural-gas piping and piping 
installed under the building in containment conduit constructed of steel pipe with welded joints as described 
in Part 2.  Install a vent pipe from containment conduit to outdoors and terminate with weatherproof vent cap. 

1. Above Accessible Ceilings:  Natural-gas piping, fittings, valves, and regulators may be installed in 
accessible spaces without containment conduit. 

2. In Floors:  Install natural-gas piping with welded or brazed joints and protective coating in cast-in-place 
concrete floors.  Cover piping to be cast in concrete slabs with minimum of 1-1/2 inches of concrete.  
Piping may not be in physical contact with other metallic structures such as reinforcing rods or 
electrically neutral conductors.  Do not embed piping in concrete slabs containing quick-set additives 
or cinder aggregate. 

3. In Floor Channels:  Install natural-gas piping in floor channels.  Channels must have cover and be 
open to space above cover for ventilation. 

4. In Walls or Partitions:  Protect tubing installed inside partitions or hollow walls from physical damage 
using steel striker barriers at rigid supports. 

a. Exception:  Tubing passing through partitions or walls does not require striker barriers. 

5. Prohibited Locations: 

a. Do not install natural-gas piping in or through circulating air ducts, clothes or trash chutes, 
chimneys or gas vents (flues), ventilating ducts, or dumbwaiter or elevator shafts. 

b. Do not install natural-gas piping in solid walls or partitions. 

S. Use eccentric reducer fittings to make reductions in pipe sizes.  Install fittings with level side down. 

T. Connect branch piping from top or side of horizontal piping. 

U. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each piece of 
equipment.  Unions are not required at flanged connections. 

V. Do not use natural-gas piping as grounding electrode. 

W. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated valve. 

X. Install pressure gage upstream and downstream from each line regulator.  Pressure gages are specified in 
Division 15 Section "Meters and Gages for HVAC Piping." 
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3.4 VALVE INSTALLATION 

A. Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless-steel tubing, 
aluminum, or copper connector. 

B. Install underground valves with valve boxes. 

C. Install regulators and overpressure protection devices with maintenance access space adequate for 
servicing and testing. 

D. Install earthquake valves aboveground outside buildings according to listing. 

E. Install anode for metallic valves in underground PE piping. 

3.5 PIPING JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly. 

C. Welded Joints: 

1. Construct joints according to AWS D10.12/D10.12M, using qualified processes and welding operators. 
2. Bevel plain ends of steel pipe. 
3. Patch factory-applied protective coating as recommended by manufacturer at field welds and where 

damage to coating occurs during construction. 

D. Flanged Joints:  Install gasket material, size, type, and thickness appropriate for natural-gas service.  Install 
gasket concentrically positioned. 

3.6 HANGER AND SUPPORT INSTALLATION 

A. Install seismic restraints on piping.  Comply with requirements for seismic-restraint devices specified in 
Division 15 Section "Vibration and Seismic Controls for HVAC Piping and Equipment." 

B. Comply with requirements for pipe hangers and supports specified in Division 15 Section "Hangers and 
Supports for HVAC Piping and Equipment." 

C. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod sizes: 

1. NPS 1 and Smaller:  Maximum span, 96 inches; minimum rod size, 3/8 inch. 
2. NPS 1-1/4:  Maximum span, 108 inches; minimum rod size, 3/8 inch. 
3. NPS 1-1/2 and NPS 2:  Maximum span, 108 inches; minimum rod size, 3/8 inch. 
4. NPS 2-1/2 to NPS 3-1/2:  Maximum span, 10 feet; minimum rod size, 1/2 inch. 
5. NPS 4 and Larger:  Maximum span, 10 feet; minimum rod size, 5/8 inch. 

3.7 CONNECTIONS 

A. Connect to utility's gas main according to utility's procedures and requirements. 
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B. Install natural-gas piping electrically continuous, and bonded to gas appliance equipment grounding 
conductor of the circuit powering the appliance according to NFPA 70. 

C. Install piping adjacent to appliances to allow service and maintenance of appliances. 

D. Connect piping to appliances using manual gas shutoff valves and unions.  Install valve within 72 inches of 
each gas-fired appliance and equipment.  Install union between valve and appliances or equipment. 

E. Sediment Traps:  Install tee fitting with capped nipple in bottom to form drip, as close as practical to inlet of 
each appliance. 

3.8 LABELING AND IDENTIFYING 

A. Comply with requirements in Division 15 Section "Identification for HVAC Piping and Equipment" for piping 
and valve identification. 

B. Install detectable warning tape directly above gas piping, 12 inches below finished grade, except 6 inches 
below subgrade under pavements and slabs. 

3.9 PAINTING 

A. Comply with requirements in Division 09 painting Sections for painting interior and exterior natural-gas 
piping. 

B. Paint exposed, exterior metal piping, valves, service regulators, service meters and meter bars, earthquake 
valves, and piping specialties, except components, with factory-applied paint or protective coating. 

1. Alkyd System:  MPI EXT 5.1D. 

a. Prime Coat:  Alkyd anticorrosive metal primer. 
b. Intermediate Coat:  Exterior alkyd enamel matching topcoat. 
c. Topcoat:  Exterior alkyd enamel (semigloss). 
d. Color:  Gray. 

C. Paint exposed, interior metal piping, valves, service regulators, service meters and meter bars, earthquake 
valves, and piping specialties, except components, with factory-applied paint or protective coating. 

1. Latex Over Alkyd Primer System:  MPI INT 5.1Q. 

a. Prime Coat:  Quick-drying alkyd metal primer. 
b. Intermediate Coat:  Interior latex matching topcoat. 
c. Topcoat:  Interior latex (flat). 
d. Color:  Gray. 

2. Alkyd System:  MPI INT 5.1E. 

a. Prime Coat:  Quick-drying alkyd metal primer. 
b. Intermediate Coat:  Interior alkyd matching topcoat. 
c. Topcoat:  Interior alkyd (flat). 
d. Color:  Gray. 
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D. Damage and Touchup:  Repair marred and damaged factory-applied finishes with materials and by 
procedures to match original factory finish. 

3.10 CONCRETE BASES 

A. Concrete Bases:  Anchor equipment to concrete base. 

1. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in both directions 
than supported unit. 

2. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel 
rods on 18-inch centers around the full perimeter of the base. 

3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete base, and 
anchor into structural concrete floor. 

4. Place and secure anchorage devices.  Use supported equipment manufacturer's setting drawings, 
templates, diagrams, instructions, and directions furnished with items to be embedded. 

5. Install anchor bolts to elevations required for proper attachment to supported equipment. 
6. Use 3000-psig 28-day, compressive-strength concrete and reinforcement as specified in Division 03 

Section "Cast-in-Place Concrete.” 

3.11 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Test, inspect, and purge natural gas according to the International Fuel Gas Code and authorities 
having jurisdiction. 

C. Natural-gas piping will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

3.12 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, 
operate, and maintain earthquake valves. 

3.13 INDOOR PIPING SCHEDULE  

A. Aboveground, branch piping NPS 1 and smaller shall be the following: 
 
1. Steel pipe with wrought-steel fittings and welded joints. 

B. Aboveground, distribution piping shall be the following: 

 
1. Steel pipe with wrought-steel fittings and welded joints. 

C. Underground, below building, piping shall be the following: 
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1. Steel pipe with wrought-steel fittings and welded joints. 

D. Containment Conduit:  Steel pipe with wrought-steel fittings and welded joints.  Coat pipe and fittings with 
protective coating for steel piping. 

E. Containment Conduit Vent Piping:  Steel pipe with malleable-iron fittings and threaded or wrought-steel 
fittings with welded joints.  Coat underground pipe and fittings with protective coating for steel piping. 

3.14 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE 

A. Valves for pipe sizes NPS 2 and smaller at service meter shall be one of the following: 

1. One-piece, bronze ball valve with bronze trim. 
2. Bronze plug valve. 

B. Valves for pipe sizes NPS 2-1/2 and larger at service meter shall be one of the following: 
1. Bronze plug valve. 
2. Cast-iron, nonlubricated plug valve. 

END OF SECTION 15495 
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SECTION 15510 

 
HYDRONIC PIPING 

 
 
PART 1 - GENERAL  
 
 
1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this Section. 
 
 
1.2 SUMMARY 

 
A. This Section includes piping, special-duty valves, and hydronic specialties for hot-water heating, chilled-

water cooling, and condenser water systems; makeup water for these systems; blowdown drain lines; and 
condensate drain piping. 

 
 
1.3 SUBMITTALS 

 
A. Product Data:  For each type of special-duty valve indicated.  Include flow and pressure drop curves based 

on manufacturer's testing for diverting fittings, calibrated balancing valves, and automatic flow-control 
valves. 

 
B. Shop Drawings:  Detail fabrication of pipe anchors, hangers, special pipe support assemblies, alignment 

guides, expansion joints and loops, and their attachment to the building structure.  Detail location of 
anchors, alignment guides, and expansion joints and loops. 

 
C. Welding Certificates:  Copies of certificates for welding procedures and personnel. 
 
D. Field Test Reports:  Written reports of tests specified in Part 3 of this Section.  Include the following: 

 
1. Test procedures used. 
2. Test results that comply with requirements. 
3. Failed test results and corrective action taken to achieve requirements. 

 
E. Maintenance Data:  For hydronic specialties and special-duty valves to include in maintenance manuals 

specified in Division 1. 
 
 
1.4 QUALITY ASSURANCE 

 
A. Welding:  Qualify processes and operators according to the ASME Boiler and Pressure Vessel Code:  

Section IX, "Welding and Brazing Qualifications." 
 
B. ASME Compliance:  Comply with ASME B31.9, "Building Services Piping," for materials, products, and 

installation.  Safety valves and pressure vessels shall bear the appropriate ASME label.  Fabricate and 
stamp air separators and expansion tanks to comply with the ASME Boiler and Pressure Vessel Code, 
Section VIII, Division 1. 
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1.5 COORDINATION 

 
A. Coordinate layout and installation of hydronic piping and suspension system components with other 

construction, including light fixtures, HVAC equipment, fire-suppression-system components, and partition 
assemblies. 

 
B. Coordinate pipe sleeve installations for foundation wall penetrations. 
 
C. Coordinate piping installation with roof curbs, equipment supports, and roof penetrations.  Roof specialties 

are specified in Division 7 Sections. 
 
D. Coordinate pipe fitting pressure classes with products specified in related Sections. 
 
E. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into base.  Concrete, 

reinforcement, and formwork requirements are specified in Division 3 Sections. 
 
F. Coordinate installation of pipe sleeves for penetrations through exterior walls and floor assemblies.  

Coordinate with requirements for firestopping specified in Division 7 Section "Through-Penetration Firestop 
Systems" for fire and smoke wall and floor assemblies. 

 
 
1.6 EXTRA MATERIALS 

 
A. Water Treatment Chemicals:  Furnish sufficient chemicals for initial system startup and for preventive 

maintenance for one year from date of Substantial Completion. 
 

 
PART 2  - PRODUCTS 
 
 
2.1 MANUFACTURERS 

 
A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

 
1. Grooved Mechanical-Joint Fittings and Couplings: 

 
a. Gruvlok Corporation. 
b. Victaulic Company of America. 
 

2. Calibrated Balancing Valves: 
 

a. Armstrong Pumps, Inc. 
b. Flow Design, Inc. 
c. Gerand Engineering Company. 
d. Griswold Controls. 
e. ITT Bell & Gossett; ITT Fluid Technology Corp. 
f. Taco, Inc. 
 

3. Pressure-Reducing Valves: 
 

a. Amtrol, Inc. 
b. Armstrong Pumps, Inc. 
c. ITT Bell & Gossett; ITT Fluid Technology Corp. 
d. Spence Engineering Company, Inc. 
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e. Watts Industries, Inc.; Watts Regulators. 
 

4. Safety Valves: 
 

a. Amtrol, Inc. 
b. Armstrong Pumps, Inc. 
c. Conbraco Industries, Inc. 
d. ITT McDonnell & Miller Div.; ITT Fluid Technology Corp. 
e. Kunkle Valve Division. 
f. Spence Engineering Company, Inc. 
 

5. Automatic Flow-Control Valves: 
 

a. Flow Design, Inc. 
b. Griswold Controls. 
 

6. Air Vents (automatic): 
 

a. Armstrong Machine Works. 
b. Bell & Gossett ITT; Fluid Handling Div. 
c. Hoffman Specialty ITT; Fluid Handling Div. 
d. Spirax Sarco. 
e. Honeywell-Baukman. 
 

7. Air Separators: 
 

a. Armtrol, Inc. 
b. Armstrong Pumps, Inc. 
c. Bell & Gossett ITT; Fluid Handling Div. 
d. Taco, Inc. 
 

8. Compression Tanks: 
 

a. Armtrol, Inc. 
b. Armstrong Pumps, Inc. 
c. Bell & Gossett ITT; Fluid Handling Div. 
d. Taco, Inc. 
 

9. Diaphragm-Type Compression Tanks: 
 

a. Armtrol, Inc. 
b. Armstrong Pumps, Inc. 
c. Bell & Gossett ITT; Fluid Handling Div. 
d. Taco, Inc. 
 

10. Pump Suction Diffusers: 
 

a. Armtrol, Inc. 
b. Armstrong Pumps, Inc. 
c. Bell & Gossett ITT; Fluid Handling Div. 
d. Taco, Inc. 
e. Victaulic Company of America 
 

11. Diverting Fittings: 
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a. Armtrol, Inc. 
b. Armstrong Pumps, Inc. 
c. Bell & Gossett ITT; Fluid Handling Div. 
d. Taco, Inc. 
 

12. Y-Pattern Strainers: 
 

a. Armstrong Machine Works. 
b. Hoffman Specialty ITT; Fluid Handling Div 
c. Metraflex Co. 
d. Spirax Sarco 
e. Trane Co. 
f. Victaulic Co. of America 
g. Watts Regulator Co. 
 

13. Basket Strainers: 
 

a. Crane Co. 
b. Metraflex Co. 
c. Spirax Sarco 
d. Victaulic Co. of America 
 

14. Flexible Connectors: 
 

a. Amber-Booth 
b. Mason Industries 
c. Metraflex Co. 

 
 
2.2 PIPING MATERIALS 

 
A. General:  Refer to Part 3 "Piping Applications" Article for applications of pipe and fitting materials. 

 
 
2.3 COPPER TUBE AND FITTINGS 

 
A. Drawn-Temper Copper Tubing: ASTM B 88, Type L  

 
 
2.4 STEEL PIPE AND FITTINGS 

 
A. Steel Pipe, NPS 2) and Smaller:  ASTM A 53, Type S (seamless) or F, Grade B, Schedule 40, black steel, 

plain ends. 
 
B. Steel Pipe, NPS 2-1/2 through NPS 12):  ASTM A 53, Type E (electric-resistance welded), Grade B, 

Schedule 40, black steel, plain ends. 
 
C. Steel Pipe, NPS 14 through NPS 18):  ASTM A 53, Type E (electric-resistance welded) or Type S 

(seamless), Grade B, Schedule 30, black steel, plain ends. 
 
D. Steel Pipe, NPS 20:  ASTM A 53, Type E (electric-resistance welded) or Type S (seamless), Grade B, 

Schedule 30, black steel, plain ends. 
 

1. Steel Pipe Nipples:  ASTM A 733, made of ASTM A 53, Schedule 40, black steel; seamless for NPS 2) 
and smaller and electric-resistance welded for NPS 2-1/2) and larger. 
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E. Cast-Iron Threaded Fittings:  ASME B16.4; Classes 125 and 250. 
 
F. Malleable-Iron Threaded Fittings:  ASME B16.3, Classes 150 and 300. 
 
G. Malleable-Iron Unions:  ASME B16.39; Classes 150, 250, and 300. 
 
H. Cast-Iron Pipe Flanges and Flanged Fittings:  ASME B16.1, Classes 25, 125, and 250; raised ground face, 

and bolt holes spot faced. 
 
I. Wrought-Steel Fittings:  ASTM A 234/A 234M, wall thickness to match adjoining pipe. 
 
J. Flanges and fittings below are available in several classes, materials, facings, and end connections.  

Coordinate with Project requirements. 
 
K. Wrought Cast- and Forged-Steel Flanges and Flanged Fittings:  ASME B16.5, including bolts, nuts, and 

gaskets of the following material group, end connections, and facings: 
 

1. Material Group:  1.1. 
2. End Connections:  Butt welding. 
3. Facings:  Raised face. 

 
L. Grooved Mechanical-Joint Fittings:  ASTM A 536, Grade 65-45-12 ductile iron; ASTM A 47), Grade 32510 

malleable iron; ASTM A 53, Type F, E, or S, Grade B fabricated steel; or ASTM A 106, Grade B steel 
fittings with grooves or shoulders designed to accept grooved end couplings. 

 
M. Grooved Mechanical-Joint Couplings:  Ductile- or malleable-iron housing and synthetic rubber gasket of 

central cavity pressure-responsive design; with nuts, bolts, locking pin, locking toggle, or lugs to secure 
grooved pipe and fittings. 

 
N. Combinations of grooved mechanical-joint couplings and short nipples may also be used.  Refer to 

Victaulic Company of America's technical information. 
 
O. Spherical, Rubber, Flexible Connectors:  Fiber-reinforced rubber body with steel flanges drilled to align 

with Classes 150 and 300 steel flanges; operating temperatures up to 250 deg F) and pressures up to 150 
psig). 

 
P. Welding Materials:  Comply with Section II, Part C, of the ASME Boiler and Pressure Vessel Code for 

welding materials appropriate for wall thickness and for chemical analysis of pipe being welded. 
 
Q. Gasket Material:  Thickness, material, and type suitable for fluid to be handled; and design temperatures 

and pressures. 
 
 
2.5 VALVES 

 
A. Globe, check, ball, and butterfly valves are specified in Division 15 Section "Valves." 
 
B. Refer to Part 3 "Valve Applications" Article for applications of each valve. 
 
C. Calibrated Balancing Valves, NPS 2) and Smaller:  Bronze body, ball type, 125-psig) working pressure, 

250 deg F) maximum operating temperature, and having threaded ends.  Valves shall have calibrated 
orifice or venturi, connections for portable differential pressure meter with integral seals, and be equipped 
with a memory stop to retain set position. 
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D. Calibrated Balancing Valves, NPS 2-1/2) and Larger:  Cast-iron or steel body, ball type, 125-psig) working 
pressure, 250 deg F) maximum operating temperature, and having flanged or grooved connections.  
Valves shall have calibrated orifice or venturi, connections for portable differential pressure meter with 
integral seals, and be equipped with a memory stop to retain set position. 

 
E. Pressure-Reducing Valves:  Diaphragm-operated, bronze or brass body with low inlet pressure check 

valve, inlet strainer removable without system shutdown, and noncorrosive valve seat and stem.  Select 
valve size, capacity, and operating pressure to suit system.  Valve shall be factory set at operating 
pressure and have capability for field adjustment. 

 
F. Safety Valves:  Diaphragm-operated, bronze or brass body with brass and rubber, wetted, internal working 

parts; shall suit system pressure and heat capacity and shall comply with the ASME Boiler and Pressure 
Vessel Code, Section IV. 

 
G. Automatic Flow-Control Valves:  Gray-iron body, factory set to maintain constant flow with plus or minus 5 

percent over system pressure fluctuations, and equipped with a readout kit including flow meter, probes, 
hoses, flow charts, and carrying case.  Each valve shall have an identification tag attached by chain, and 
be factory marked with the zone identification, valve number, and flow rate.  Valve shall be line size and 
one of the following designs: 

 
1. Gray-iron or brass body, designed for 175 psig) at 200 deg F) with stainless-steel piston and spring. 
2. Brass or ferrous-metal body, designed for 300 psig) at 250 deg F) with corrosion-resistant, 

tamperproof, self-cleaning, piston-spring assembly easily removable for inspection or replacement. 
3. Combination assemblies, including bronze ball valve and brass alloy control valve, with stainless-steel 

piston and spring, fitted with pressure and temperature test valves, and designed for 300 psig) at 
250 deg F). 

 
 
2.6 HYDRONIC SPECIALTIES 

 
A. Manual Air Vent:  Bronze body and nonferrous internal parts; 150-psig) working pressure; 225 deg F) 

operating temperature; manually operated with screwdriver or thumbscrew; with NPS 1/8) discharge 
connection and NPS 1/2) inlet connection. 

 
B. Automatic Air Vent:  Designed to vent automatically with float principle; bronze body and nonferrous 

internal parts; 150-psig) working pressure; 240 deg F) operating temperature; with NPS 1/4) discharge 
connection and NPS 1/2) inlet connection. 

 
C. Expansion Tanks:  Welded carbon steel, rated for 125-psig) working pressure and 375 deg F) maximum 

operating temperature.  Separate air charge from system water to maintain design expansion capacity by 
a flexible diaphragm securely sealed into tank.  Include drain fitting and taps for pressure gage and air-
charging fitting.  Support vertical tanks with steel legs or base; support horizontal tanks with steel saddles.  
Factory fabricate and test tank with taps and supports installed and labeled according to the ASME Boiler 
and Pressure Vessel Code, Section VIII, Division 1. 

 
D. Tangential-Type Air Separators:  Welded black steel; ASME constructed and labeled for 125-psig) 

minimum working pressure and 375 deg F) maximum operating temperature; perforated stainless-steel air 
collector tube designed to direct released air into expansion tank; tangential inlet and outlet connections; 
threaded connections for NPS 2) and smaller; flanged connections for NPS 2-1/2) and larger; threaded 
blowdown connection.  Provide units in sizes for full-system flow capacity. 

 
E. In-Line Air Separators:  One-piece cast iron with an integral weir designed to decelerate system flow to 

maximize air separation at a working pressure up to 175 psig) and liquid temperature up to 300 deg F). 
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F. Fitting in paragraph below is used where a single pipe acts as both supply and return, such as a branch 
supply line at a convector or finned-tube radiation.  These fittings are available in NPS 3/4 to NPS 2 
(DN 20 to DN 50). 

 
G. Diverting Fittings:  125-psig) working pressure; 250 deg F) maximum operating temperature; cast-iron 

body with threaded ends, or wrought copper with soldered ends.  Indicate flow direction on fitting. 
 
H. Y-Pattern Strainers:  125-psig) working pressure; cast-iron body (ASTM A 126, Class B), flanged ends for 

NPS 2-1/2) and larger, threaded connections for NPS 2) and smaller, bolted cover, perforated stainless-
steel basket, and bottom drain connection. 

 
I. Basket Strainers:  125-psig) working pressure; high-tensile cast-iron body (ASTM A 126, Class B), 

flanged-end connections, bolted cover, perforated stainless-steel basket, and bottom drain connection. 
 
J. Combinations of grooved mechanical-joint couplings and short nipples may also be used.  Refer to 

Victaulic Company of America's technical information. 
 
K. Flexible Connectors:  Stainless-steel bellows with woven, flexible, bronze, wire-reinforcing protective 

jacket; 150-psig) minimum working pressure and 250 deg F) maximum operating temperature.  
Connectors shall have flanged- or threaded-end connections to match equipment connected and shall be 
capable of 3/4-inch) misalignment. 

 
 
PART 3  - EXECUTION 
 
 
3.1 PIPING APPLICATIONS 

 
A. Hydronic heating & cooling piping, NPS 2) and Smaller:  Aboveground, use Type L) drawn-temper copper 

tubing with soldered joints or Schedule 40 steel pipe with threaded joints.  Belowground or within slabs, 
use Type K) annealed-temper copper tubing with soldered joints.  Use the fewest possible joints 
belowground and within floor slabs. Provide dielectric unions at junctions of copper & steel piping. 

 
B. Hydronic heating & cooling, NPS 2-1/2 to 8”:  Schedule 40 steel pipe with welded and flanged joints or 

grooved mechanical-joint couplings. 
 

C. Condenser Water use Schedule 40, black steel, flanged or grooved joints. Condenser water lines buried 
shall be Blue Brute Class 150 C900.  Provide thrust blocks at all elbows. 

 
D. Condensate Drain Lines:  Type L drawn-temper copper tubing with soldered joints. 

 
 
3.2 VALVE APPLICATIONS 

 
A. General-Duty Valve Applications:  Unless otherwise indicated, use the following valve types: 

 
1. Shutoff Duty:  Gate, ball, and butterfly valves. 
2. Throttling Duty:  Globe, ball, and butterfly valves. 

 
B. Install shutoff duty valves at each branch connection to supply mains, at supply connection to each piece 

of equipment, unless only one piece of equipment is connected in the branch line.  Install throttling duty 
valves at each branch connection to return mains, at return connections to each piece of equipment, and 
elsewhere as indicated. 
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C. Install calibrated balancing valves in the return water line of each heating or cooling element and 
elsewhere as required to facilitate system balancing. 

 
D. Install check valves at each pump discharge and elsewhere as required to control flow direction. 
 
E. Install safety valves on hot-water generators and elsewhere as required by the ASME Boiler and Pressure 

Vessel Code.  Install safety-valve discharge piping, without valves, to floor.  Comply with the ASME Boiler 
and Pressure Vessel Code, Section VIII, Division 1, for installation requirements. 

 
F. Install pressure-reducing valves on hot-water generators and elsewhere as required to regulate system 

pressure. 
 
 
3.3 PIPING INSTALLATIONS 

 
A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping installation 

requirements. 
 
B. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing of valves. 
 
C. Install drains, consisting of a tee fitting, NPS 3/4) ball valve, and short NPS 3/4) threaded nipple with cap, 

at low points in piping system mains and elsewhere as required for system drainage. 
 
D. Install piping at a uniform grade of 0.2 percent upward in direction of flow. 
 
E. Reduce pipe sizes using eccentric reducer fitting installed with level side up. 
 
F. Unless otherwise indicated, install branch connections to mains using tee fittings in main pipe, with the 

takeoff coming out the bottom of the main pipe.  For up-feed risers, install the takeoff coming out the top of 
the main pipe. 

 
G. Install strainers on supply side of each control valve, pressure-reducing valve, solenoid valve, in-line 

pump, and elsewhere as indicated.  Install NPS 3/4) nipple and ball valve in blowdown connection of 
strainers NPS 2) and larger.  Match size of strainer blowoff connection for strainers smaller than NPS 2). 

 
H. Anchor piping for proper direction of expansion and contraction. 
 
I. Install unions in pipes 2-inch NPS and smaller, adjacent to each valve, at final connections of each piece 

of equipment, at each coil on all sides of automatic valves where valves do not have union connections, 
elsewhere as indicated and wherever necessary to prevent undue difficulty in making repairs or 
replacement.  Unions are not required at flanged connections. 

 
J. Install flanges on valves, apparatus, and equipment having 2-1/2-inch NPS and larger connections. 
 
K. Install flexible connectors at inlet and discharge connections to pumps (except in-line pumps) and other 

vibration-producing equipment. 
 

L   Install dielectric coupling and nipple fittings to connect piping materials of dissimilar metals. 
 
 
L. No piping shall be run above any electrical panels, electrical equipment, or access clearances for electrical 

panels or equipment.  No piping shall be run through any electrical rooms. 
 
M. Provide valving for complete drainage of system. 
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N. All piping systems shall be installed so that they can be easily drained by means of drainage of low points 
of all piping without disconnecting pipe.  If not specifically indicated on the drawings, the frequency of 
draining shall determine whether drain caps, plugs, cocks, or valves are to be used.  

 
All installed pipe lines shall be straight, free from dents, scars, and burrs, with ends reamed smooth, and 
shall remain straight against strains tending to cause distortion during system operation.  The Contractor 
shall make proper allowance for pipe line expansion and contraction so that no unsightly distortion, noise, 
damage, or improper operation results therefrom.  

 
Piping shall run only parallel or at right angles to the walls or axes of the building and shall be neatly 
organized.  The Contractor shall study the architectural, structural, mechanical, electrical, and other 
drawings to eliminate conflict of piping with other structure lighting or other services.  Unless specified 
otherwise, no piping shall be exposed in a finished room, except in shop or storage areas.  All changes in 
direction shall be made with fittings. 

 
No piping shall be run above any electrical panels, electrical equipment or access clearances for electrical 
for electrical panels or equipment.  No piping shall be allowed to run through any electrical rooms. 

 
All piping shall be clean and free from acids and loose dirt when installed and shall be kept clean during the 
completion of the installation. 

 
Plugs of rags, wools, cottons, waste, or similar materials may not be used in plugging.  All piping shall be 
so arranged to not interfere with removal of other equipment or devices; and to not block access to 
manholes, access openings, etc.  Piping shall be arranged to facilitate equipment maintenance.  Flanges or 
unions, as applicable for the type of piping specified, shall be provided in the piping at connections to all 
items of equipment.  Piping shall be placed and installed so that there will be no interference with the 
installation of the air-conditioning equipment, ducts, etc.  All piping shall be so installed to insure noiseless 
circulation.  All valves and specialties shall be so placed to permit easy operation and access, and all 
valves shall be regulated and packed, and the glands shall be adjusted at the completion of the work and 
before final acceptance.  All piping shall be erected to insure proper draining.  Cooling and heating piping 
mains may be run level, with traps avoided where possible.  No bushings, short nipples, or street-type 
fittings shall be used. 

 
Drain valves shall be installed at all low points in all piping systems to allow for complete drainage of piping 
systems. 

 
When insulated pipes are supported by a roller hanger they shall be protected from damage by suitable 
pipe covering protection saddles.  Saddles shall support pipe on roller and shall be packed with insulation. 

 
 

3.4 HANGERS AND SUPPORTS 
 

A. Hanger, support, and anchor devices are specified in Division 15 Section "Hangers and Supports."  
Comply with requirements below for maximum spacing of supports. 

 
B. Install the following pipe attachments: 

 
1. Adjustable steel clevis hangers for individual horizontal piping less than 20 feet) long. 
2. Adjustable roller hangers and spring hangers for individual horizontal piping 20 feet) or longer. 
3. Pipe Roller:  MSS SP-58, Type 44 for multiple horizontal piping 20 feet) or longer, supported on a 

trapeze. 
4. Spring hangers to support vertical runs. 
5. On plastic pipe, install pads or cushions on bearing surfaces to prevent hanger from scratching pipe. 

 
C. Install hangers for steel piping with the following minimum rod sizes and maximum spacing: 



HFS Architects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
HYDRONIC PIPING     15510 - 10 

 
Pipe Size Rod Diameter Maximum Spacing 

1 1/4 in. and smaller ½ in. 6 ft 
1-1/2 in. and 2 in. ½ in. 9 ft. 
2-1/2 in. and 2 in. 5/8 in. 10 ft. 

4 in. and 6 in. 3/4 in. 10 ft. 
8 in. and 10 in. 7/8 in. 10 ft. 
12 in. and 14 in 1 in. 10 ft. 

16 in. through 24 in. (2)-1in 10 ft. 
       

In addition to the spacing listed, an additional hanger shall be provided 1 foot 0 inches from each pipe drop, 
rise or turn. 

 
D. Support vertical runs at each floor. 

 
Support vertical runs at roof, at each floor, and at 10-foot (3-m) intervals between floors. 

 
 
3.5 PIPE JOINT CONSTRUCTION 

 
A. Refer to Division  15 Section "Basic Mechanical Materials and Methods" for joint construction requirements 

for soldered and brazed joints in copper tubing; threaded, welded, and flanged joints in steel piping; and 
solvent-welded joints for PVC and CPVC piping. 

 
 
3.6 HYDRONIC SPECIALTIES INSTALLATION 

 
A. Install manual air vents at high points in piping, at heat-transfer coils, and elsewhere as required for 

system air venting. 
 
B. Automatic air vents may cause damage to ceilings and other finished surfaces.  Air vents aid in system 

filling.  Air removal after initial startup is accomplished by air separator or boiler dip-tube.  Manual air vents 
may be a better solution. 

 
 
3.7 TERMINAL EQUIPMENT CONNECTIONS 

 
A. Size for supply and return piping connections shall be same as for equipment connections. 
 
B. Install control valves in accessible locations close to connected equipment. 
 
C. Install bypass piping with globe valve around control valve.  If multiple, parallel control valves are installed, 

only one bypass is required. 
 
D. Install ports for pressure and temperature gages at coil inlet connections. 

 
 
3.8 FIELD QUALITY CONTROL 

 
A. Prepare hydronic piping according to ASME B31.9 and as follows: 

 
1. Leave joints, including welds, uninsulated and exposed for examination during test. 
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2. Provide temporary restraints for expansion joints that cannot sustain reactions due to test pressure.  If 
temporary restraints are impractical, isolate expansion joints from testing. 

3. Flush system with clean water.  Clean strainers. 
4. Isolate equipment from piping.  If a valve is used to isolate equipment, its closure shall be capable of 

sealing against test pressure without damage to valve.  Install blinds in flanged joints to isolate 
equipment. 

5. Install safety valve, set at a pressure no more than one-third higher than test pressure, to protect 
against damage by expanding liquid or other source of overpressure during test. 

 
B. Perform the following tests on hydronic piping: 

 
1. Use ambient temperature water as a testing medium unless there is risk of damage due to freezing.  

Another liquid that is safe for workers and compatible with piping may be used. 
2. While filling system, use vents installed at high points of system to release trapped air.  Use drains 

installed at low points for complete draining of liquid. 
3. Check expansion tanks to determine that they are not air bound and that system is full of water. 
4. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the design pressure.  

Test pressure shall not exceed maximum pressure for any vessel, pump, valve, or other component in 
system under test.  Verify that stress due to pressure at bottom of vertical runs does not exceed either 
90 percent of specified minimum yield strength or 1.7 times "SE" value in Appendix A of ASME B31.9, 
"Building Services Piping." 

5. After hydrostatic test pressure has been applied for at least 10 minutes, examine piping, joints, and 
connections for leakage.  Eliminate leaks by tightening, repairing, or replacing components, and 
repeat hydrostatic test until there are no leaks. 

6. Prepare written report of testing. 
 
 
3.9 ADJUSTING 

 
A. Mark calibrated nameplates of pump discharge valves after hydronic system balancing has been 

completed, to permanently indicate final balanced position. 
 
B. Perform these adjustments before operating the system: 

 
1. Open valves to fully open position.  Close coil bypass valves. 
2. Check pump for proper direction of rotation. 
3. Set automatic fill valves for required system pressure. 
4. Check air vents at high points of system and determine if all are installed and operating freely 

(automatic type), or bleed air completely (manual type). 
5. Set temperature controls so all coils are calling for full flow. 
6. Check operation of automatic bypass valves. 
7. Check and set operating temperatures of boilers, chillers, and cooling towers to design requirements. 
8. Lubricate motors and bearings. 

 
 
3.10 CLEANING 

 
A. Flush hydronic piping systems with clean water.  Remove and clean or replace strainer screens.  After 

cleaning and flushing hydronic piping systems, but before balancing, remove disposable fine-mesh 
strainers in pump suction diffusers. 

 
 
3.11 COMMISSIONING 
 

A. Fill system and perform initial chemical treatment. 



HFS Architects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
HYDRONIC PIPING     15510 - 12 

 
B. Check expansion tanks to determine that they are not air bound and that system is completely full of 

water. 
 
C. Perform these steps before operating the system: 

 
1. Open valves to fully open position.  Close coil bypass valves. 
2. Check pump for proper direction of rotation. 
3. Set automatic fill valves for required system pressure. 
4. Check air vents at high points of systems and determine if all are installed and operating freely 

(automatic type) or bleed air completely (manual type). 
5. Set temperature controls so all coils are calling for full flow. 
6. Check operation of automatic bypass valves. 
7. Check and set operating temperatures of boilers, chillers, and cooling towers to design requirements.  
8. Lubricate motors and bearings. 

 
 

 
END OF SECTION 15510 

 
N:\08\08100\08166 Mountainlands ATC\03_Specifications\100%\Div 15\15510 Hydronic Piping.doc 
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SECTION 15515 

CONDENSING BOILERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes packaged, factory-fabricated and -assembled, gas-fired, fire-tube condensing boilers, 
trim, and accessories for generating hot water. Provide integral pump. 

B. This Division shall arrange and pay to have the State of Utah inspect the Boilers for operation. 

C. Provide factory controls. 

D. The Boiler manufacturer is to supply a remote temperature setpoint ability via a 4-20 MA signal from the 
Building Management system. 

E. The Boiler shall come with all controls to operate and tie into the building controls. 

F. Provide a boiler room kill switch and interlock with the building and boiler controls. 

G. The stack material and type shall be as approved by this division. 

1.3 SUBMITTALS 

A. Product Data:  Include performance data, operating characteristics, furnished specialties, and accessories. 

B. Shop Drawings:  For boilers, boiler trim, and accessories.  Include plans, elevations, sections, details, and 
attachments to other work. 

1. Design calculations and vibration isolation base details, signed and sealed by a qualified professional 
engineer. 

a. Design Calculations:  Calculate requirements for selecting vibration isolators and seismic 
restraints and for designing vibration isolation bases. 

b. Vibration Isolation Base Details:  Detail fabrication including anchorages and attachments to 
structure and to supported equipment.  Include auxiliary motor slides and rails and equipment 
mounting frames. 

2. Wiring Diagrams:  Power, signal, and control wiring. 
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C. Manufacturer Seismic Qualification Certification:  Submit certification that boiler, accessories, and 
components will withstand seismic forces defined in Division 15 Section "Vibration and Seismic Controls for 
HVAC Piping and Equipment." Include the following: 

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled 
components or on calculation. 

a. The term "withstand" means "the unit will remain in place without separation of any parts from 
the device when subjected to the seismic forces specified." 

b. The term "withstand" means "the unit will remain in place without separation of any parts from 
the device when subjected to the seismic forces specified and the unit will be fully operational 
after the seismic event." 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe 
mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based and their 
installation requirements. 

D. Source quality-control test reports. 

E. Field quality-control test reports. 

F. Operation and Maintenance Data:  For boilers to include in emergency, operation, and maintenance 
manuals. 

G. Warranty:  Special warranty specified in this Section. 

H. Other Informational Submittals: 

1. ASME Stamp Certification and Report:  Submit "A," "S," or "PP" stamp certificate of authorization, as 
required by authorities having jurisdiction, and document hydrostatic testing of piping external to boiler. 

1.4 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by 
a testing agency acceptable to authorities having jurisdiction, and marked for intended use. 

B. ASME Compliance:  Fabricate and label boilers to comply with ASME Boiler and Pressure Vessel Code. 

C. ASHRAE/IESNA 90.1 Compliance:  Boilers shall have minimum efficiency according to "Gas and Oil Fired 
Boilers - Minimum Efficiency Requirements." 

D. DOE Compliance:  Minimum efficiency shall comply with 10 CFR 430, Subpart B, Appendix N, "Uniform Test 
Method for Measuring the Energy Consumption of Furnaces and Boilers." 

E. UL Compliance:  Test boilers for compliance with UL 795, "Commercial-Industrial Gas Heating Equipment."  
Boilers shall be listed and labeled by a testing agency acceptable to authorities having jurisdiction. 

1.5 COORDINATION 

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, 
reinforcement, and formwork requirements are specified in Division 03. 
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1.6 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace 
components of boilers that fail in materials or workmanship within specified warranty period. 

1. Warranty Period for Fire-Tube Condensing Boilers: 

a. Leakage and Materials:  10 years from date of Substantial Completion. 
b. Heat Exchanger Damaged by Thermal Stress and Corrosion:  Nonprorated for five years from 

date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following: 

1. AERCO International. 
2. Cleaver Brooks. 
3. Patterson Kelly PK 

2.2 MANUFACTURED UNITS 

A. Description:  Factory-fabricated, -assembled, and -tested, fire-tube condensing boiler with heat exchanger 
sealed pressure tight, built on a steel base; including insulated jacket; flue-gas vent; combustion-air intake 
connections; water supply, return, and condensate drain connections; and controls.  Water heating service 
only. 

B. Heat Exchanger:  Nonferrous, corrosion-resistant combustion chamber. 

C. Pressure Vessel:  Carbon steel with welded heads and tube connections. 

D. Burner:  Natural gas, forced draft. 

E. Blower:  Centrifugal fan to operate during each burner firing sequence and to prepurge and postpurge the 
combustion chamber. 

1. Motors:  Comply with requirements specified in Division 15 Section "Common Motor Requirements for 
HVAC Equipment." 

a. Motor Sizes:  Minimum size as indicated.  If not indicated, large enough so driven load will not 
require motor to operate in service factor range above 1.0. 

F. Gas Train:  Combination gas valve with manual shutoff and pressure regulator. 

G. Ignition:  Spark ignition with 100 percent main-valve shutoff with electronic flame supervision. 

H. Casing: 

1. Jacket:  Sheet metal, with snap-in or interlocking closures. 
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2. Control Compartment Enclosures:  NEMA 250, Type 1A. 
3. Finish:  Powder-coated protective finish. 
4. Insulation:  Minimum 2-inch- (50-mm-) thick, polyurethane-foam insulation surrounding the heat 

exchanger. 
5. Combustion-Air Connections:  Inlet and vent duct collars. 
6. Mounting base to secure boiler. 

a. Seismic Fabrication Requirements:  Fabricate mounting base and attachment to boiler pressure 
vessel, accessories, and components with reinforcement strong enough to withstand seismic 
forces defined in Division 15 Section "Vibration and Seismic Controls for HVAC Piping and 
Equipment" when mounting base is anchored to building structure. 

2.3 TRIM 

A. Include devices sized to comply with ANSI B31.1, "Power Piping." 

B. Aquastat Controllers:  Operating, firing rate, and high limit. 

C. Safety Relief Valve:  ASME rated. 

D. Pressure and Temperature Gage:  Minimum 3-1/2-inch- (89-mm-) diameter, combination water-pressure and 
-temperature gage.  Gages shall have operating-pressure and -temperature ranges so normal operating 
range is about 50 percent of full range. 

E. Boiler Air Vent:  Automatic. 

F. Drain Valve:  Minimum NPS 3/4 (DN 20) hose-end gate valve. 

G. Circulation Pump:  Non-overloading, in-line pump with split-capacitor motor having thermal-overload 
protection and lubricated bearings; designed to operate at specified boiler pressures and temperatures. 

2.4 CONTROLS 

A. Refer to Section "Instrumentation and Control for HVAC." 

B. Building Management System Interface:  Factory install hardware and software to enable building 
management system to monitor, control, and display boiler status and alarms. 

1. Hardwired Points: 

a. Monitoring:  On/off status, common trouble alarm low water level alarm. 
b. Control:  On/off operation, hot water supply temperature set-point adjustment. 

2. A communication interface with building management system shall enable building management 
system operator to remotely control and monitor the boiler from an operator workstation.  Control 
features available, and monitoring points displayed, locally at boiler control panel shall be available 
through building management system. 
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2.5 ELECTRICAL POWER 

A. Single-Point Field Power Connection:  Factory-installed and -wired switches, motor controllers, transformers, 
and other electrical devices necessary shall provide a single-point field power connection to boiler. 

1. House in NEMA 250, Type 1 enclosure. 
2. Wiring shall be numbered and color-coded to match wiring diagram. 
3. Install factory wiring outside of an enclosure in a metal raceway. 
4. Field power interface shall be to fused disconnect switch. 
5. Provide branch power circuit to each motor and to controls with a disconnect switch or circuit breaker. 
6. Provide each motor with overcurrent protection. 

2.6 VENTING KITS 

A. Kit:  Complete system, ASTM A 959, Type 29-4C stainless steel, pipe, vent terminal, thimble, indoor plate, 
vent adapter, condensate trap and dilution tank, and sealant. 

B. Combustion-Air Intake:  Complete system, stainless steel, pipe, vent terminal with screen, inlet air coupling, 
and sealant. 

2.7 SOURCE QUALITY CONTROL 

A. Burner and Hydrostatic Test:  Factory adjust burner to eliminate excess oxygen, carbon dioxide, oxides of 
nitrogen emissions, and carbon monoxide in flue gas and to achieve combustion efficiency; perform 
hydrostatic test. 

B. Test and inspect factory-assembled boilers, before shipping, according to ASME Boiler and Pressure Vessel 
Code. 

C. Allow Owner access to source quality-control testing of boilers.  Notify Architect 14 days in advance of 
testing. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Before boiler installation, examine roughing-in for concrete equipment bases, anchor-bolt sizes and 
locations, and piping and electrical connections to verify actual locations, sizes, and other conditions 
affecting boiler performance, maintenance, and operations. 

1. Final boiler locations indicated on Drawings are approximate.  Determine exact locations before 
roughing-in for piping and electrical connections. 

B. Examine mechanical spaces for suitable conditions where boilers will be installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 BOILER INSTALLATION 

A. Install boilers level on concrete base.  Concrete base is specified in Division 15 Section "Common Work 
Results for HVAC," and concrete materials and installation requirements are specified in Division 03. 

B. Vibration Isolation:  Elastomeric isolation pads with a minimum static deflection of 0.25 inch.  Vibration 
isolation devices and installation requirements are specified in Division 15 Section "Vibration and Seismic 
Controls for HVAC Piping and Equipment." 

C. Install gas-fired boilers according to NFPA 54. 

D. Assemble and install boiler trim. 

E. Install electrical devices furnished with boiler but not specified to be factory mounted. 

F. Install control wiring to field-mounted electrical devices. 

3.3 CONNECTIONS 

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate general 
arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to boiler to allow service and maintenance. 

C. Install piping from equipment drain connection to nearest floor drain.  Piping shall be at least full size of 
connection.  Provide an isolation valve if required. 

D. Connect piping to boilers, except safety relief valve connections, with flexible connectors of materials suitable 
for service.  Flexible connectors and their installation are specified in Division 15 Section "Common Work 
Results for HVAC." 

E. Connect gas piping to boiler gas-train inlet with union.  Piping shall be at least full size of gas train 
connection.  Provide a reducer if required. 

F. Connect hot-water piping to supply- and return-boiler tappings with shutoff valve and union or flange at each 
connection. 

G. Install piping from safety relief valves to nearest floor drain. 

H. Boiler Venting: 

1. Install flue venting kit and combustion-air intake. 
2. Connect full size to boiler connections. 

I. Ground equipment according to Division 16 Section "Grounding and Bonding for Electrical Systems." 

J. Connect wiring according to Division 16 Section "Low-Voltage Electrical Power Conductors and Cables." 

3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 
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1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect 
components, assemblies, and equipment installations, including connections, and to assist in testing. 

B. Tests and Inspections: 

1. Perform installation and startup checks according to manufacturer's written instructions. 
2. Leak Test:  Hydrostatic test.  Repair leaks and retest until no leaks exist. 
3. Operational Test:  Start units to confirm proper motor rotation and unit operation.  Adjust air-fuel ratio 

and combustion. 
4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment. 

a. Check and adjust initial operating set points and high- and low-limit safety set points of fuel 
supply, water level and steam pressure. 

b. Set field-adjustable switches and circuit-breaker trip ranges as indicated. 

C. Remove and replace malfunctioning units and retest as specified above. 

D. Performance Tests: 

1. Engage a factory-authorized service representative to inspect component assemblies and equipment 
installations, including connections, and to conduct performance testing. 

2. Boilers shall comply with performance requirements indicated, as determined by field performance 
tests.  Adjust, modify, or replace equipment to comply. 

3. Perform field performance tests to determine capacity and efficiency of boilers. 

a. Test for full capacity. 

4. Repeat tests until results comply with requirements indicated. 
5. Provide analysis equipment required to determine performance. 
6. Provide temporary equipment and system modifications necessary to dissipate the heat produced 

during tests if building systems are not adequate. 
7. Notify Architect in advance of test dates. 
8. Document test results in a report and submit to Architect. 

END OF SECTION 15515 
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SECTION 15550 
 

BREECHINGS, CHIMNEYS, AND STACKS 
     
 
PART 1  - GENERAL 
 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

 
 
1.2 SUMMARY 
 

A. This Section includes the following: 
 

1. Steel, positive-pressure, double-wall vents. 
2.    Coordinate exact type of stacks and materials with Boiler and water heater manufactures.   

  
B. This division is to provide and install the exhaust stacks for the electrical generators. This division will not 

provide but will install the mufflers serving each generator. 
 

 
1.3 SUBMITTALS 
 

A. Product Data:  For each type of product indicated.  Include rated capacities; shipping, installed, and 
operating weights; furnished specialties; and accessories. 

 
B. Shop Drawings:  Show fabrication and installation details for breechings, chimneys, and stacks.  Include 

plans, elevations, sections, details, and attachments to other Work.  Detail assemblies and indicate 
dimensions, weights, loads, required clearances, method of field assembly, components, hangers and 
seismic restraints, and location and size of each field connection. 

 
1. Wiring Diagrams:  Detail power, signal, and control systems and differentiate between manufacturer-

installed and field-installed wiring. 
 

C. Welding Certificates:  Copies of certificates for welding procedures and personnel. 
 

D. Engineering Report:  Certifying that stacks meet the design wind and seismic loads. 
 

E. Maintenance Data:  For vent fans to include in maintenance manuals specified in Division 1. 
 
 
1.4 QUALITY ASSURANCE 
 

A. Manufacturer Qualifications:  A firm experienced in manufacturing refractory-lined stacks similar to those 
indicated for this Project and with a record of successful in-service performance. 

 
B. Source Limitations:  Obtain Type B vent system components through one source from a single 

manufacturer. 
     

C. Welding Standards:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code-
-Steel," for hangers and supports, and AWS D9.1, "Sheet Metal Welding Code," for duct joint and seam 
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welding. 
   

D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, 
by a testing agency acceptable to authorities having jurisdiction. 

 
E. Comply with AWS D1.1 for welder qualifications, welding details, and workmanship standards. 

 
F. Comply with SMACNA's "Guide for Steel Stack Design and Construction." 

 
G. Comply with SMACNA's "HVAC Duct Construction Standards, Metal and Flexible" for fabricated 

breechings. 
 
 
PART 2  - PRODUCTS 
  
 
2.1 MANUFACTURERS 
 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
 

1. Steel, Positive-Pressure, Double-Wall Vents: 
 

a. American Metal Products; a Masco Company. 
b. General Products Co.; Air-Jet Div. 
c. Hart & Cooley, Inc. 
d. Selkirk Metalbestos. 
e. Simpson Dura-Vent Co., Inc. 
f. Van-Packer Co. 

 
 
2.2 STEEL, POSITIVE-PRESSURE, DOUBLE-WALL VENTS (For Boilers & Electrical Generators) 
 

A. Description:  Double-wall metal stacks complying with NFPA 211, suitable for use with building heating 
equipment burning gas, solid, or liquid fuels. 

 
B. Construction:  Inner and outer metal shells separated by at least 1-inch insulation, with positive sealing 

joints. 
 

C. Inner Shell:  ASTM A 666, Type 304 stainless steel of the following thicknesses: 
 

1. 6- to 22-Inch Size:  0.035 inch thick.  
D. Outer Jacket:  Aluminum-coated steel of the following thicknesses: 

 
1.  6- to 24-Inch Size:  0.025 inch thick.  

E. Accessories:  Tees, elbows, increasers, draft hood connectors, termination, adjustable roof flashing, storm 
collar, support assembly, thimbles, firestop spacers, and fasteners; fabricated of similar materials and 
designs as vent-pipe straight sections. 

 
 
2.3 GUYING AND BRACING MATERIALS 
 

A. Cable:  Galvanized, stranded wire of the following thickness: 
 

1. Minimum Size:  1/4 inch in diameter. 
2. For ID Sizes 4 to 15 Inches:  5/16 inch in diameter. 
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3. For ID Sizes 18 to 24 inches:  3/8 inch in diameter. 
4. For ID Sizes 27 to 30 inches:  7/16 inch in diameter. 
5. For ID Sizes 33 to 36 inches:  1/2 inch in diameter. 
6. For ID Sizes 39 to 48 inches:  9/16 inch in diameter. 
7. For ID Sizes 51 to 60 inches:  5/8 inch in diameter. 

 
B. Pipe:  1-1/4-inch- diameter, galvanized steel. 

 
C. Angle Iron:  Galvanized steel 1-1/2 by 1-1/2 by 3/16 inch. 

   
 
PART 3 - EXECUTION 
 
 
3.1 INSTALLATION OF MANUFACTURED BREECHINGS, CHIMNEYS, AND STACKS 
 

A. Install according to manufacturer's written instructions.  Locate to comply with minimum clearances from 
combustibles. 

 
B. Install, support, and restrain according to requirements of seismic zone. 

 
C. Seal between sections of positive-pressure vents according to manufacturer's written installation 

instructions, using sealants recommended by manufacturer. 
 

D. Support vents at intervals recommended by the manufacturer to support weight of vent and all 
accessories, without exceeding loading of appliances. 

 
1. Where maximum unsupported lengths of stack are exceeded, support chimneys as follows: 

 
a. Guy wires. 
b. Rigid pipe braces. 
c. Rigid angle-iron braces. 

 
 
3.2 INSTALLATION OF FABRICATED BREECHINGS 
 

A. Install concrete inserts in formwork to support breeching independent of its appliance connection. 
 

B. Assemble and erect fabricated breechings according to SMACNA's "HVAC Duct Construction Standards, 
Metal and Flexible." 

 
C. Install, support, and restrain according to requirements of seismic zone. 

 
D. Align breechings at connections, with smooth internal surface and 1/8-inch misalignment tolerance. 

 
E. Slope breechings down to appliance, with condensate drain connection at lowest point piped to nearest 

drain. 
 

F. Install accessories, dampers, fans, equipment, controls, and other supports. 
 

G. Anchor breechings to building structure with bolts, concrete inserts, steel expansion anchors, welded 
studs, C-clamps, or special beam clamps. 

 
H. Support vertical stacks at 12-foot intervals by attaching to adjacent vertical structural surfaces or by direct 

bearing at floor penetrations and similar locations. 
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1. 24 by 20 Inches and Smaller:  Use straps or formed angles 1-1/2 by 0.0598 inch. 
2. Larger Than 24 by 20 Inches:  Use steel angle brackets 1 by 1/8 inch for sizes 36 by 18 inches or 

smaller; 1-1/2 by 1/8 inch for larger sizes. 
 

I. Support horizontal breechings located against structural walls and other similar adjacent vertical surfaces 
at 96-inch intervals for units with horizontal dimensions of 40 inches and smaller, and at 48-inch intervals 
for larger breechings. 

 
1. Where Width Is Less Than Height:  With straps 1-1/2 by 0.0598 inch. 
2. Where Width Is More Than Height:  With shelf-type fabricated angle brackets; 1 by 1/8 inch for widths 

18 inches and smaller; 1-1/2 by 1/8 inch for larger widths. 
 

J.  
K. Trapeze Hangers:  Support breechings with horizontal angles and vertical supports according to the 

following long-side dimensions: 
 

1. 30-Inch and Smaller Size:  1-by-1/8-inch angle, with 1-by-0.0478-inch- or 1/4-inch- diameter hangers. 
 

L. Support horizontal round breechings with girth strap and strap hanger (of same size).  Install pair of strap 
hangers bolted to opposite sides of angle reinforcing rings or flanged joints.  Support breechings at 120-
inch intervals with hangers as follows for corresponding diameters: 

 
1. 30 Inch and Smaller Diameter:  Strap hangers 1 by 0.0598 inch.  

 
3.3 CLEANING 
 

A. After completing system installation, including terminals, inspect exposed finishes.  Remove paint splatters 
and other spots, dirt, and debris.  Repair damaged finish to match original finish. 

 
B. Clean breechings internally, during and on completion of installation, to remove dust and debris.  Clean 

external surfaces to remove welding slag and mill film.  Grind welds smooth. 
 

C. Provide temporary closures at ends of breechings and chimneys that are not completed or connected to 
equipment. 

 
 
3.4 COMMISSIONING 
 

A. Engage a factory-authorized service representative to perform startup service for fans. 
 

B. Verify that fans are installed and connected according to the Contract Documents. 
 

C. Complete installation and startup checks according to manufacturer's written instructions, and confirm fan 
interlocks. 

 
 
3.5 DEMONSTRATION 
 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, 
operate, and maintain fans as specified below: 

 
1. Train Owner's maintenance personnel on procedures and schedules for starting and stopping, 

troubleshooting, servicing, and maintaining fans. 
2. Review data in maintenance manuals.  Refer to Division 1 Section "Contract Closeout." 
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3. Review data in maintenance manuals.  Refer to Division 1 Section "Operation and Maintenance Data." 
4. Schedule training with Owner, through Architect, with at least seven days' advance notice. 

 
 
 

END OF SECTION 15550 
 
N:\08\08100\08166 Mountainlands ATC\03_Specifications\100%\Div 15\15550 Breechings, Chimneys and Stacks.doc 
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SECTION 15640 
 

COOLING TOWERS 
 
 
PART 1  - GENERAL 
 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

 
 
1.2 SUMMARY 
 

A. This Section includes factory-fabricated, mechanical-draft cooling towers. 
 
C.  Heat trace condenser supply and return lines and make-up water lines. 

 
 
1.3 SUBMITTALS 
 

A. Product Data:  Include rated capacities, pressure drop, fan performance, rating curves with selected points 
indicated, startup instructions, furnished specialties, and accessories for each model indicated. 

 
B. Shop Drawings:  Certified by a qualified professional engineer.  Detail equipment assemblies and indicate 

dimensions, weights, loads, required clearances, method of field assembly, components, and location and 
size of each field connection. 

 
1. Design Calculations:  Calculate requirements for selecting vibration isolators and seismic restraints 

and for designing vibration isolation bases. 
 

C. Coordination Drawings:  Show structural supports, piping roughing-in requirements, wiring roughing-in 
requirements (determine spaces reserved for electrical equipment), and access requirements for service 
and maintenance. 

 
D. Product Certificates:  Signed by manufacturers of cooling towers to include certified performance curves 

plotting leaving-water temperature against wet-bulb temperature. 
 

E. Maintenance Data:  For each cooling tower to include in maintenance manuals specified in Division 1.  
Include part lists for tower fill, water distribution system, fans, bearings, fan drives, vibration isolators, 
controls, basin heaters, and accessories. 

 
 
1.4 QUALITY ASSURANCE 
 

A. Manufacturer's Certification:  Certify cooling tower's thermal performance according to CTI 201. 
 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, 
by a testing agency acceptable to authorities having jurisdiction. 
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1.5 COORDINATION 
 

A.  Coordinate installation of equipment supports. 
 
 

1.6 DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver cooling tower as a factory-assembled unit with protective crating and covering. 
 

B. Rig units for unloading and moving as recommended by equipment manufacturer. 
 
 
PART 2  - PRODUCTS 
 
 
2.1 MANUFACTURERS 
 

A. Available Manufacturers:  Approved manufactures as listed below. 
 

1. Baltimore Aircoil Co. 
2. Evapco Inc.  
3. Marley Cooling Tower Co.  

 
 
2.2 INDUCED-DRAFT, COUNTERFLOW COOLING TOWERS 
 

A. Description:  Induced-draft, counterflow or crossflow(see schedule) cooling tower that is factory fabricated 
and assembled. 

 
B. Fan:  Belt driven, cast aluminum, propeller, with premium efficiency motor for control by VFD. 

   
1. Vibration Cutout Switch:  De-energize fan motors if excessive vibration occurs. 
2. Bearings: Heavy duty self-aligning ball type with grease fittings extended outside of unit,  Bearings 

shall be designed for a minimum L-10 life of 75,000 hours.  
 

C. Hot-Water Distribution System:  Header pipe and removable branch pipes for even distribution of water 
over fill material. 

 
1. Pipe Material:  Schedule 40 PVC or stainless steel. 
2. Nozzles:  Removable plastic, brass, or ceramic nozzles. 
3. Maximum Pressure Drop:  12 psig. 
4. If gravity distribution pans are used, provide additional piping, balancing valves, and top perimeter 

handrail with ladder for servicing.   
5. Nozzles or pan capable of variable flow rates from 67% to 120% of rated flow.   

    
D. Casing: Stainless Steel.   

 
1. Fasteners:  Corrosion resistance equal to or better than the materials being fastened. 
2. Joints:  Sealed watertight. 
3. Welded Connections:  Continuous and watertight. 
4. Rigging Supports:  For handling cooling towers at construction site. 
5. Access ladder with platform. 

    
E. Collecting Basin: Type 304 Stainless steel with integral sump. 
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1. Removable type 304 stainless steel strainer. 
2. Overflow connection. 
3. Bottom Drain Connection.  
4. Anti-vortexing stainless steel outlet hood. 
5. Brass make-up water valve with brass or plastic float.  
6. Sloping sump to oversized groved pipe outlet to provide positive drainage of basin. 

      
F. Fill Material:  PVC; resistant to rot, decay, and biological attack; with maximum flame-spread rating of five 

according to ASTM E 84; and fabricated, formed, and installed by manufacturer to ensure that water 
breaks up into droplets. 

 
G. Drift-Eliminator Material:  Stainless steel or PVC; resistant to rot, decay, and biological attack; with 

maximum flame-spread rating of five according to ASTM E 84.  Maximum drift rate shall be less than 
0.001% of the circulating water rate. 

 
H. Louver Material: Stainless Steel or  Fiberglass-reinforced plastic or PVC, resistant to rot, decay, and 

biological attack; with maximum flame spread rating of five according to ASTM E 84. 
 
I. Cooling Tower shall meet all the requirements of Factory Mutual Insurance. 

 
 
2.3 MOTORS 
 

A. Refer to Division 15 Section "Motors" for general requirements for factory-installed motors. 
 

B. Motor Construction:  NEMA MG 1, premium efficiency motor for control by VFD.   
 

C. Enclosure Type:  Totally enclosed, air over, energy efficient. 
 

D. Motor Speed:  Single speed, suitable for variable-speed drive. 
 
 
2.4 OPTIONS  
 

A. Provide with External service platform and ladder with safety cage, for each cell. 
 

B. Provide with Electric heaters designed for -20F ambient with contactor and dixconnect for heater package.  
 
C. Provide vibration indication switch. 

 
 
2.5 SOURCE QUALITY CONTROL 
 

A. Verification of Performance:  Test and certify cooling towers according to CTI 201. 
 

B. Verification of Performance:  Test and certify cooling towers according to ASME PTC 23. 
 
 
PART 3 - EXECUTION 
 
 
3.1 EXAMINATION 
 

A. Examine proposed route of moving cooling towers into place and verify that it is free of interferences. 
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B. Examine elements and surfaces to support cooling tower. 
 

C. Verify piping and wiring roughing-in locations. 
 

D. Verify suitability of branch-circuit wiring. 
 
 
3.2 INSTALLATION 
 

A. Install cooling towers according to manufacturer's written instructions. 
 
B. Install cooling towers level and plumb, and fasten to supporting structure with 1-inch static deflection 

spring vibration isolators and seismic restraints. 
 

C. Maintain recommended clearances for service and maintenance. 
 

D. Install cooling towers and their support structures to withstand the effects of seismic events according to 
authorities having jurisdiction.  Install with top of tower above elevation of adjacent walls.  

 
E. Electrical Wiring:  Install electrical devices furnished by cooling tower manufacturer that are not factory 

mounted. 
 
 
3.3 CONNECTIONS 
 

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate general 
arrangement of piping, fittings, and specialties.  The following are specific connection requirements: 

 
1.  Install piping adjacent to cooling towers to allow service and maintenance. 
2.  Pitch piping down to away from tower to drain point in mechanical room.   
3.  Condenser-Water Piping:  Comply with applicable requirements of Division 15 Section "Hydronic 

Piping."  Connect to supply and return cooling-tower connections with shutoff valves and unions, 
flanges or groved pipe connection.  Provide flow control valves for each supply connection on cross 
flow towers.  Provide flexible pipe connections on supply and return lines at tower or provide three 
flexible groved pipe fittings near connections to tower.  Provide shutoff valve on make-up water with 
union at connection to tower.  

 
B. Electrical:  Comply with applicable requirements in Division 16 Sections. 

 
C. Ground equipment. 

 
1. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening 

values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 
486B. 

 
 
3.4 FIELD QUALITY CONTROL 
 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect field-
assembled components and equipment installation, including piping and electrical connections.  Report 
results in writing. 

 
 
 
3.5 ADJUSTING 
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A. Set and balance condenser-water flow to each tower inlet. 

 
B. Adjust water-level control for proper operating level. 

 
 
3.6 CLEANING 
 

A. After completing system installation, including outlet fittings and devices, inspect exposed finish.  Remove 
burrs, dirt, and construction debris, and repair damaged finishes including chips, scratches, and abrasions. 

 
 
3.7 COMMISSIONING 
 

A. Complete installation and startup checks according to manufacturer's written instructions and do the 
following: 

 
1.  Clean entire unit and wash basins. 
2.  Ensure accessories are properly installed. 
3.  Check clearances for airflow and for tower servicing. 
4.  Check for vibration isolation and structural support. 

 
B. Obtain wet-bulb, tower-size, and performance selection tables from manufacturer. 

 
C. Lubricate bearings on fans and shaft as recommended by manufacturer. 

 
D. Ensure fan wheels rotate in correct direction without vibration or binding. 

 
E. Adjust belts to proper alignment and tension. 

 
F. Start cooling-tower and condenser-water pumps.  Follow manufacturers written starting procedures. 

 
G. Check water level in tower basin. 

 
H. Check operation of tower basin and controlling device. 

   
I. Ensure system chemical treatment is working, and measure chemical treatment levels.  Check operation 

of tower basin automatic blow-down, and controlling device. 
 

J. Verify that tower discharge is not recirculating into air intakes. 
   

 
3.8 DEMONSTRATION 
 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel as specified 
below: 

 
1.  Train Owner's maintenance personnel on procedures and schedules for starting up and shutting down, 

troubleshooting, servicing, and maintaining cooling towers. 
2.  Review data in maintenance manuals.  Refer to Division 1 Section "Contract Closeout." 
3.  Review data in maintenance manuals.  Refer to Division 1 Section "Operation and Maintenance Data." 
4.  Schedule training with Owner, through Architect, with at least seven days' advance notice. 

 
 

END OF SECTION 15640 
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SECTION 15684 

 
ROTARY-SCREW WATER CHILLERS 

 
 
PART 1 - GENERAL 
 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

 
 
1.2 SUMMARY 
 

A. This Section includes packaged, rotary-screw water chillers with starter and disconnect. 
B. Provide a flow switch. 
C. This division is to provide an interface with the existing control system.  So the BMS can monitor and 

control this unit. 
 
 
1.3 SUBMITTALS 
 

A General:  Submit each item in this Article according to the Conditions of the Contract and Division 1 
Specifications Sections. 

 
B. Product Data for each chiller, including chiller refrigerant, chiller capacity, condenser pressure drop, cooler 

pressure drop, weights (shipping, installed, and operating), furnished accessories, and electrical 
characteristics. 

 
C. Shop Drawings showing fabrication and installation of chillers, including plans, elevations, sections, details 

of components, attachments, and other construction elements.  Include the following: 
 

1. Dimensions. 
2. Weight loadings and distribution. 
3. Clearances for maintenance and operation. 
4. Size and location of field connections. 

 
D. Wiring diagrams detailing wiring for power and control systems and differentiating between manufacturer-

installed and field-installed wiring. 
 

E. Coordination Drawings showing the following: 
 

1. Structural supports. 
2. Piping roughing-in requirements. 
3. Wiring roughing-in requirements.  Determine spaces reserved for electrical equipment. 
4. Access requirements around other work, including working clearances to mechanical controls and 

electrical equipment. 
 

F. Maintenance data for each chiller to include in the operation and maintenance manual specified in Division 
1. 

 
G. Certification of performance and factory test results specified in "Source Quality Control" Article. 
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1.4 QUALITY ASSURANCE 
 

A. ARI Compliance:  Rate chiller according to ARI 550/590-98. 
 

B ASHRAE Compliance:  Conform to ASHRAE 15 for chiller design, construction, leak testing, and 
installation. 

 
C ASME Compliance:  Comply with ASME Boiler and Pressure Vessel Code, Section VIII, Division 1, for 

construction and testing of evaporator and condenser pressure vessels.  Label evaporator and condenser 
with ASME mark. 

 
D NEC Compliance:  Comply with applicable NEC requirements for electrical power and control wiring. 
 
E Refrigerant Exposure:  Monitor machine room and sound audible alarm if refrigerant concentrations 

exceed 10 ppm. 
 
F Sound Power Level: Sound power level at Chiller Acoustic Center shall not exceed 85 dBA.  A-Weighted 

Sound Pressure based on ARI Standard 575 in free field shall not exceed 70dBA. 
 
 
1.5 WARRANTY 
 

A The special warranty specified in this Article shall not deprive Owner of other rights Owner may have 
under other provisions of Contract Documents and shall be in addition to, and run concurrent with, other 
warranties made by Contractor under requirements of Contract Documents. 

 
B Special Warranty:  Submit a written warranty signed by chiller manufacturer and Installer agreeing to 

furnish parts and labor for compressor and motor failures for first 5 years of operation after substantial 
completion. 

 
1. Normal Warranty Period:  1 years from date of Substantial Completion for all other chiller parts.. 

 
 
PART 2 - PRODUCTS 
 
 
2.1 MANUFACTURERS 
 

A. Manufacturers:  Subject to compliance with requirements, provide chillers by one of the following: 
 

1. Carrier Corporation 
2. The Trane Company  
3. York International Corporation. 

 
 
2.2 MANUFACTURED UNIT 
 

A Description:  Factory-assembled and -wired rotary-screw water chiller.  Packaged chiller consists of one or 
more rotary-screw compressors, an evaporator or cooler, a condenser that  is  water cooled, safety 
controls, operational controls, a microprocessor control system, and unit mounted Wye Delta starter and 
disconnect. 
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2.3 REFRIGERANT 
 

A Material:  R-134a (HFC-134a); provide full operating charge of refrigerant and oil. 
 

1. Refrigerant Circuit:  Provide refrigerant charging port. 
 

B Vent Pipe:  Provide black steel vent pipe from rupture disk to exterior of building. 
 
 
2.4 COMPRESSOR 
 

A Description: Multiple or single screw hermetic or multiple field re-buildable semi-hermetic screw 
compressors.    

 
 

2.5 MOTOR 
 

A Refrigerant-cooled, hermetic or semihermetic motor; or open, dripproof induction motor with the following 
features: 

 
1. Overvoltage protection. 
2. Undervoltage protection. 
3. Single-phasing protection. 
4. Current-overload protection. 

 
B Motor shall be compatible with the starter. 

 
 
2.6 EVAPORATOR 
 

A Description:  Shell and tube cooler with refrigerant totally enclosed by shell; water in tubes. 
 

B Shell Material:  Carbon-steel plate. 
 

C Cooler Tubes:  Seamless copper; expanded into tube sheets; individually replaceable; externally finned; 
with standard, removable, carbon-steel water boxes. 

 
1. Internal Finish:  Internally smooth or enhanced tubes. 
 
 Refrigerant Working Pressure:  300 psig. 
 
 Water Side Working Pressure:  150 psig. 
 
 Insulation:  Factory-applied, 3/4-inch- thick, flexible elastomeric insulation.  Insulate evaporator, 

suction lines, and other surfaces where condensation might occur. 
 
 
2.7 WATER-COOLED CONDENSER 
 

A Description:  Shell and tube condenser with water enclosed in tubes; refrigerant enclosed by shell. 
 

B Shell Material:  Carbon-steel plate. 
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C Cooler Tubes:  Seamless copper; expanded into tube sheets; individually replaceable; and standard, 

removable, carbon-steel water boxes. 
 

1. Internal Finish: Smooth tubes or enhanced tubes. 
 

D Refrigerant Working Pressure:  300 psig. 
 

E Water Side Working Pressure:  150 psig. 
 

F Safety and Operating Options:  Include the following: 
 

1 Pressure relief safety valve. 
2. Purge valve. 
3. Subcooler circuit. 

    
G. Refrigerant discharge isolation valves to store refrigerant charge in the cooler or condenser during 

servicing. 
 
H. Provide head pressure controller. 

 
 
2.8 CHILLER OPTIONS 
 

A. Furnish chillers with the following features: 
 

1 Control transformer. 
2 Indicating lights for chiller status. 
3 Pressure gages. 
4. Audible alarm. 
5. Sound blanketing on compressor to limit sound power level from chiller to 85 dBA.. 

 
 
2.9 CONTROLS, GENERAL 
 

A Manufacturer's standard, microprocessor-based chiller controls. 
 

B  Chiller must be furnished with communications interface to buildings DDC automatic temperature Control 
System.  Provide a full BACnet interface to BMS with all points available as defined by BACnet prodical. 
Start-up shall be provided in conjunction with the ATC Contractor.  The ATC Contractor will furnish and 
install all hardware and software required by the DDC Control Systems.  

 
 
2.10 TEMPERATURE CONTROLS 
 

A Compressor Capacity Control:  Modulating slide valve to maintain chilled water temperature set point 
without hunting within throttling range.  Include the following features: 

 
1 Throttling Range:  Full load to 10 percent of full load. 
2 Chilled water temperature control. 
3 Chilled water temperature setback. 
4 Load limit controller. 

 
B HVAC Controls:  Furnish appurtenances to monitor and control chilled water set point, to monitor 

condenser water set point, and to monitor chiller alarms from building's HVAC controls. 
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2.11  REFRIGERANT MONITORS 
 

A.  Refrigerant monitors shall be provided in conformance to ASHRAE 15. 
 

B.  The refrigerant monitors shall have an infrared sensor using either photo acoustic or photo absorptive 
sensing method. The minimum refrigerant detection level shall be no more than 1 ppm and its specified 
error over its measurement range shall be no more than +/- 3 ppm (1 - 50 ppm range), +/- 10% (51 - 1,000 
ppm range). 

 
C.  The monitor's specified performance shall be confirmed by a factory or jobsite test. This test shall be done 

with a NIST (National Institute of Standards and Technology) traceable mixture of the monitor's scheduled 
refrigerant. If done at the factory, the manufacturer shall provide a certificate of test/ verification with the 
unit. If done at the jobsite, the manufacturer's representative shall use 10 ppm refrigerant mixture to 
demonstrate that the refrigerant monitor has an error of no more than +/- 3 ppm at 10 ppm concentration. 

 
D.  Monitors using infrared photo absorptive sensing shall have an auto-zero function using gas piped from  

outside the equipment room. The zero gas shall be filtered through a carbon filter having at least 1 ½ 
years capacity. Auto zero functions are not required for infra red photo acoustic monitors. 

 
E.  Refrigerant monitors shall provide indication of sensed refrigerant concentration, preset alarm limits, alarm 

status, and alarm reset switch on the unit front panel. The unit shall have a 4 to 20 ma/ 0 to 10 vdc building 
automation system interface analog output that is proportional for a minimum of 0 to 1,000 ppm. 

 
F. The unit shall have a self-diagnosing fault alarm and three levels of refrigerant concentration alarm 

setpoints.  There shall be a fault relay and 3 form C, SPDT 115 vac pilot duty alarm relays. The alarm 
relays shall be user selectable for latching and non-latching operation. 

 
G. The monitors shall have a sample pump capable of 0.75 liter/minute sample with a maximum sample 

length  of no less that 500 feet. The monitor shall have one sampling channel with a sample/particle 
filter(s) mounted between 12 and 18 inches off the floor at the sampling location. 

 
H. Sample tubing shall be 1/8 inch ID copper tubing using flare connections. The use of soldered joints on 

copper tubing or the use of plastic tubing is not allowed. 
 

I.  An audible horn indicating fault or alarm shall be installed on the refrigerant monitor.  
 

J.  An alarm strobe light shall be installed on the refrigerant monitor. The light will operate upon audible alarm 
operation. 

 
 
2.12  SELF CONTAINED BREATHING APPARATUS 
 

A  One (1) Self-Contained Breathing Apparatus (SCBA) shall be provided as an OSHA approved re-entry 
device as required by ASHRAE Standard 15.  The SCBA shall be of the type using compressed air and 
shall be jointly certified by the National Institute for Occupational Safety and Health (NIOSH) and the Mine 
Safety and Health Administration (MSHA) under Subpart H, 30 CFR, Part II for 30 minute- rated service 
life. The apparatus shall be certified for use at temperatures above -25F.  

 
B.  The SCBA shall consist of the following parts:  (1) A single lens faceplate with speaking diaphragm and 

detachable breathing tube. (2) Pressure demand regulator. (3) High pressure regulator. (4) Audible 
warning bell. (5) Compressed air tank. (6) Harness assembly. (7.) Wall mounted storage case with hinged 
door.  



HFS Architects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
ROTARY-SCREW CHILLERS 15684 - 6 

 
C.  The SCBA mask faceplate shall be suitable for use with refrigerant. The faceplate material shall remain 

clear and not opaque when subjected to liquid refrigerant spray for 30 seconds. The mask shall have a 
built in speaking diaphragm with provision for a interconnection with a portable radio.  

 
D.  The SCBA tank shall be fabricated of aluminum construction and shall be 30 minute rated at 2216 psig.   

The tank shall include a tank harness including adjustable waist and shoulder straps.   
 

E.  The SCBA shall include all documentation needed to ensure compliance with OSHA training and  
maintenance requirements. This includes but is not limited to; Donning Chart, Warranty Card, Factory 
Flow Test, Results, Safety Precautions, Product Information Bulletin, Inspection and Maintenance 
Procedures,  Parts List, Air Mask, Maintenance Check List Card, and Maintenance Check List Sheet.  

 
F.  The SCBA documentation shall include a operator training VHS video tape.  

 
G.  The SCBA shall be provided with a self-supporting fiberglass wall case. The case shall have the capacity 

to contain either one or two SCBA(s) as indicated in the schedule.  
 
 
2.13 SAFETY CONTROLS 
 

A.  Manually reset controls to perform the following functions: 
 

1. Low evaporator pressure cutout. 
2. Low evaporator temperature cutout. 
3. Low chilled water temperature cutout. 
4. Low oil sump temperature cutout. 
5. Low oil pressure cutout. 
6. High oil temperature cutout. 
7. High condenser pressure cutout. 
8. Water-Flow Interlock:  Vapor proof water-flow switch to prevent starting of compressor without chilled 

and condenser water flow. 
 

B. Automatically reset controls to perform the following functions: 
 

1. Low evaporator pressure cutout. 
2. Low evaporator temperature cutout. 
3. Low chilled water temperature cutout. 
4. Low oil sump temperature cutout. 
5. Low oil pressure cutout. 
6. High oil temperature cutout. 
7. High condenser pressure cutout. 
8. Water-Flow Interlock:  Vapor proof water-flow switch to prevent starting of compressor without chilled 

and condenser water flow. 
 
 

2.14 COMPRESSOR MOTOR STARTER 
 

A The chiller manufacturer shall furnish a reduced-voltage Solid State Starter for the compressor motor.  The 
starter shall be factory-mounted and wired on the chiller.  The starter shall provide, through the use of 
silicon controlled rectifiers, a smooth acceleration of the motor without current transitions or transients.  
The starter enclosure shall be NEMA 1, with a hinged access door with lock and key.  Electrical lugs for 
incoming power wiring shall be provided. 

B. Protective devices shall include: 
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1. Phase rotation protection. 
2. Single-phase failure protection. 
3. Momentary power interruption protection. 
4. High/low line voltage protection. 

 
C. Starter accessories shall include: 

 
1. Three leg sensing overloads 
2. 120-volt control transformer for all unit controls. 
3. Non-fused main power disconnect switch. 
 

 
2.15 VIBRATION CONTROL 
 

A Direct isolation and molded-rubber vibration isolators with a minimum deflection of 0.25 inches as 
recommended by manufacturer. 

 
 
2.16 SOURCE QUALITY CONTROL 
 

A. Verification of Performance: Each chiller will be factory tested to verify total tonnage performance at 
conditions scheduled.  Provide a full  load capacity test per ARI standard 550.  Chillers failing to meet this 
performance test may be rejected at the owners option.   

 
 
PART 3 - EXECUTION 
 
 
3.1 EXAMINATION 
 

A. Examine areas to receive chillers for compliance with installation tolerances and other conditions affecting 
performance and maintenance of chillers. 

 
B. Examine proposed route of moving chillers into place and verify that it is free of interferences. 
 
B. Verify piping roughing-in locations. 
 
C. Verify branch circuit wiring suitability.  Do not proceed with installation until unsatisfactory conditions have 

been corrected. 
 
 
3.2 INSTALLATION 
 

A.  Install chillers according to manufacturer's written instructions.Install chillers plumb and level, and anchor. 
Anchor housekeeping pads to building floor.  Anchor chiller and vibration isolators to housekeeping pad. 

 
B.  Install vibration isolators according to isolator manufacturer's written instructions. 

 
C Maintain manufacturer's recommended clearances for service and maintenance. 
 
D Install piping connections maintaining clearances for service and maintenance of chillers. 
 
D. Install flange or union connections at chillers. 
 
E. Install flexible pipe connections for chillers mounted on vibration isolators. 
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F. Install shutoff valves at chiller inlet and outlet connections. 

 
 
3.4  ELECTRICAL CONNECTIONS 
 

A. Refer to Division 16 Sections for wiring devices, wires and cables, and electrical installation requirements. 
 
B. Install and connect remote flow switches and remote chiller control panel. 
 
C. Ground equipment. 

 
1. Tighten electrical connectors and terminals, including grounding connections, according to 

manufacturer's published torque-tightening values.  Where manufacturer's torque values are not 
indicated, use those specified in UL 486A and UL 486B. 

 
 
3.5  FIELD QUALITY CONTROL 
 

A. Manufacturer's Field Service:  Provide services of a factory-authorized service representative to supervise 
field assembly of components and installation of chillers, including piping and electrical connections, and 
to report results in writing. 

 
1.  Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment. 

 
 
3.6  CLEANING 
 

A. Clean finishes to remove dust and dirt. 
 

B. Touch up scratches in unfinished surfaces to restore corrosion resistance. 
 

C. Touch up scratches in finished surfaces to restore finish. 
 
 
3.7  COMMISSIONING 
 

A. Energize chiller and operate controls and safeties. 
 

B. Lubricate rotating parts. 
 

C. Verify that motor amperage conforms to manufacturer's data. 
 

D. Start chiller and verify performance.  Demonstrate operation to Owner. 
 
 
3.8  DEMONSTRATION 
 

A. Startup Services:  Engage a factory-authorized service representative to provide startup services and to 
demonstrate and train Owner's maintenance personnel as specified below. 

 
1. Train Owner's maintenance personnel on procedures and schedules related to startup, shutdown, 

troubleshooting, servicing, and preventive maintenance. 
2. Review data in the operation and maintenance manuals.  Refer to Division 1 Section "Operation and 

Maintenance Data." 
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3. Schedule training with Owner, through Architect, with at least 7 days' advance notice. 
 
 

END OF SECTION 15684 
 
 
 
N:\08\08100\08166 Mountainlands ATC\03_Specifications\100%\Div 15\15684 Rotary-Screw Chillers.doc 
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SECTION 15714 

LOUVERS AND VENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Includes But Not Limited To: 
1. Furnish and install louvers. 

B. Related Sections: 
1. Section 06 2001:  Installation of architectural louvers not connected to ductwork. 
 

PART 2 - PRODUCTS 

2.1 MANUFACTURED UNITS 

A. Louvers: 
1. General: 

a. Extruded aluminum, with blades welded or screwed into frames. 
b. Frames shall have mitered corners. 
c. Louvers shall be recessed, flanged, stationary, or removable as noted on Drawings. 
d. Finish: 

1) Polyvinyledene Fluoride (PVF2) Resin-base finish (Kynar 500 or Hylar 5000) containing 70 
percent minimum PVF2 in resin portion of formula.  Thermo-cured two coat system 
consisting of corrosion inhibiting epoxy primer and top coat factory applied over properly pre-
treated metal. 

2) Color as selected by Architect from Manufacturer's standard colors. 
2. Louvers Connected To Ductwork: 

a. 1/2 inch mesh 16 ga aluminum bird screen. 
b.  Approved Products.   

1) Air Control Products. 
2) Airolite. 
3) American Warming & Ventilating. 
4) Arrow United Industries. 
5) FKDA by Carnes. 
6) Ruskin. 

c. Aluminum bug screen. 
d.  Approved Products.   

1) T608 by Airolite. 
2) LE57 by American Warming & Ventilating. 
3) Equals by Air Control Products, Arrow United Industries, Carnes, or Industrial Louvers as 

approved by Architect before installation.  See Section 01600. 

B. Exterior Sidewall Louvers: 
1. Rectangular Louvers: 

a. 12 ga extruded aluminum blades and frames. 
b. 45 degree blade angle with water baffle at center and return bends at upper edge. 
c. All welded construction.  Screws or rivets will not be allowed. 
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2. Bird Screen:  1/2 inch square mesh 16 ga aluminum in extruded aluminum, rewirable frame on interior 
of louvers. 

3. Finish:  Powder-coated finish, custom color as selected by Architect. 
4.  Approved Products.   

a. K6776 by Airolite. 
b. 457 by Industrial Louvers. 
c. 2850 by Vent Products. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Anchor securely into openings. 

B. Where louvers touch masonry or dissimilar metals, protect with heavy coat of asphaltum paint. 

END OF SECTION 15714 

N:\08\08100\08166 Mountainlands ATC\03_Specifications\100%\Div 15\15714 Louvers and Vents.doc 



HFS Architects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
TERMINAL UNITS  15730 - 1 

 
SECTION 15730 

 
TERMINAL UNITS 

 
 
PART 1 – GENERAL 
 
 
1.1  RELATED DOCUMENTS 
 

A.  Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section. 

 
B.  Division-15 Basic Mechanical Materials and Methods sections apply to work of this section. 
 
 

1.2  DESCRIPTION OF WORK 
 

A.  Extent of terminal unit work is indicated by drawings and schedules, and by requirements of this section. 
 

B.  Types of terminal units required for project include the following: 

1. Unit heaters. 
2.  Cabinet heaters. 

 
C.  Refer to other Division-15 sections for piping; ductwork; and testing, adjusting and balancing of terminal 

units. 
 

D.  Refer to Division-16 sections for the following work. 
 

1.  Power supply wiring from power source to power connection on terminal unit. Include starters, 
disconnects, and required electrical devices, except where specified as furnished, or factory-installed, 
by manufacturer. 

 
E.  Provide the following electrical work as work of this section, complying with requirements of Division-16 

sections: 
 

1.  Control wiring between field-installed controls, indicating devices, and terminal unit control panels. 
 

a.  Control wiring specified as work of Division-15 for Automatic Temperature Controls is work of that 
section. 

 
 
1.3  QUALITY ASSURANCE 
 

A.  Codes and Standards: 
 

1.  I=B=R Compliance: Test and rate baseboard and finned tube radiation in accordance with I=B=R, 
provide published ratings bearing emblem of I=B=R. 

2.  ARI Compliance: Provide coil ratings in accordance with ARI Standard 410 "Forced-Circulation Air-
Cooling and Air-Heating Coils". 

3.  ASHRAE Compliance: Test coils in accordance with ASHRAE Standard 33 "Methods of Testing 
Forced Circulation Air Cooling and Heating Coils". 
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4.  ARI Compliance: Test and rate fan-coil units in accordance with ARI Standard 440 "Room Fan-Coil Air 
Conditioners". 

5.  UL Compliance: Construct and install fan-coil units in compliance with UL 883 "Safety Standards for 
Fan Coil Units and Room Fan Heater Units". 

6.  ARI Compliance: Test and rate unit ventilators in accordance with ARI Standard 330 "Unit Ventilators". 
7.  UL Compliance: Provide electrical components for terminal units which have been listed and labeled 

by UL. 
 
 
1.4  SUBMITTALS 
 

A.  Product Data: Submit manufacturer's specifications for terminal units showing dimensions, capacities, 
ratings, performance characteristics, gages and finishes of materials, and installation instructions. 

 
B.  Shop Drawings: Submit assembly-type shop drawings showing unit dimensions, construction details, and 

field connection details. 
 

C.  Wiring Diagrams: Submit manufacturer's electrical requirements for power supply wiring to terminal units. 
Submit manufacturer's ladder-type wiring diagrams for interlock and control wiring. Clearly differentiate 
between portions of wiring that are factory-installed and portions to be field-installed. 

 
D.  Samples: Submit 3 samples of each type of cabinet finish furnished. 
 
E.  Maintenance Data: Submit maintenance instructions, including lubrication instructions, filter replacement, 

motor and drive replacement, and spare parts lists. Include this data, product data, shop drawings in 
maintenance manuals. 

 
 
1.5  DELIVERY, STORAGE, AND HANDLING 
 

A.  Handle terminal units and components carefully to prevent damage, breaking, denting and scoring. Do not 
install damaged terminal units or components; replace with new. 

 
B.  Store terminal units and components in clean dry place. Protect from weather, dirt, fumes, water, 

construction debris, and physical damage. 
 

C.  Comply with Manufacturer's rigging and installation instructions for unloading terminal units, and moving 
them to final location. 

 
 
PART 2 - PRODUCTS 
 
 

A.  Manufacturer: Subject to compliance with requirements, provide finned tube radiation of one of the 
following: 

 
1.  Dunham-Bush, Inc. 
2.  Edwards Engineering Corp. 
3.  Slant/Fin Corp. 
4.  Standard Fin-Pipe Radiator Corp. 
5.  Sterling Radiator; Div. of Reed National Corp. 
6.  Ted Reed Thermal, Inc. 
7.  Trane (The) Co. 
8.  Vulcan Radiator Co. 
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2.2  UNIT HEATERS 
 

A.  General: Provide unit heaters in locations as indicated, and of capabilities, style, and having accessories 
as scheduled. 

 
B.  Horizontal Unit Heaters: 

 
1.  Casings” Construct of steel, phosphatized inside and out, and finished with baked enamel. Provide 

motor-mounted panel, minimum of 18-ga steel. Fabricate casing to enclose coil, louvers, and fan 
blades. Provide louvers for 4-way air diffusion. 

2.  Fans: Construct of aluminum, and factory-balance. Provide fan inlet orifice, smooth, and drawn into 
casing back panel. 

 
C.  Vertical Unit Heaters: 

 
1.  Casings: Construct of steel, phosphatized inside and out, and finished with baked enamel. Design 

casing to enclose fan, motor, and coil, design fan orifice formed into discharge panel. Provide air 
diffusers as scheduled. 

2.  Fans: Construct of aluminum, and factory-balance. Provide fan inlet orifice, smooth, and drawn into 
casing back panel. 

 
D.  Coils: Construct of plate-type aluminum fins, mechanically bonded to copper tubes. Design coil for use in 

steam or hot water applications. 
 
E.  Motors: Provide totally enclosed motors, with built-in overload protection, hacing electrical characteristics 

as scheduled. 
 

F.  Manufacturer: Subjuect to compliance with requirements, provide unit heaters of one of the following: 
 

1.  Airtherm Mfg. Co. 
2.  Buffalo Forge Co. 
3.  Dunham-Bush Inc. 
4.  McQuay Inc. 
5.  Modine Mfg. Co. 
6.  Ted Reed Thermal, Inc. 
7.  Trane (The) Co. 
8.  Wing (The) Co.; Div. Wing Industries, Inc. 
9.  Young Radiator Co. 

 
 
2.3  CABINET HEATERS 
 

A.  General: Provide cabinet heaters having cabinet sizes and in location as indicated, and of capacities, 
style, and having accessories as scheduled. Include in basic unit chassis, coil, fanboard, fan wheels, 
housings, motor, and insulation. 

 
B.  Chassis: Galvanized steel wrap-around structural frame with edges flanged. 

 
C.  Insulation: Faced, heavy density glass fiber. 

 
D.  Cabinet: 14-ga removable front panel, 18-ga top and side panels. Insulate front panel over entire coil 

section. Provide access door on coil connection side. Clean cabinet parts, bonderize, phosphatize, and 
flow-coat with baked-on primer and baked enamel finish. 

 
E.  Water Coils: Construct of 518" seamless copper tubes mechanically bonded to configurated aluminum 

fins. Design for 300 psi and leak test at 300 psi under water. 
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F.  Provide same end connections for supply and return. 

 
G.  Fans: Provide centrifugal, forward curved double width fan wheels constructed of non-corrosive, molded, 

fiberglass- reinforced thermo-plastic material. Construct fan scrolls of galvanized steel. 
 

H.  Motors: Provide shaded pole motors with integral thermal over-load protection, and motor cords for plug-in 
to junction box in unit. 

 
I.  Filters: Provide 1" thick throwaway type filters in fiberboard frames. 

 
J.  Accessories: Provide the following accessories as indicated and1 or scheduled. 

 
1.  Wall Boxes: Provide aluminum wall boxes with integral eliminators and insect screen. 
2.  Recessing Flanges: Provide 18-ga steel flanges for recessing cabinet heaters into wall or ceiling. 
3.  Sub-bases: Provide 18-ga steel sub-base for vertical units, height as indicated. 
4.  Extended Oilers: Provide plastic motor oiler tubes extending to beneath top discharge grille. 

 
K.  Manufacturer: Subject to compliance with requirements, provide cabinet heaters of one of the following: 

 
1.  Airtherm Mfg. Co. 
2.  Dunham-Bush, Inc. 
3.  McQuay Inc. 
4.  Ted Reed Thermal, Inc. 
5.  Trane (The) Co. 
6.  Young Radiator Co. 

 
 
PART 3 - EXECUTION 
 
 
3.1  INSPECTION 
 

A.  Examine areas and conditions under which terminal units are to be installed. Do not proceed with work 
until unsatisfactory conditions have been corrected in manner acceptable to Installer. 

 
 
3.2  INSTALLATION OF UNIT HEATERS 
 

A.  General: lnstall unit heaters as indicated, and in accordance with manufacturer's installation instructions. 
 

B.  Uncrate units and inspect for damage. Verify that nameplate data corresponds with unit designation. 
 

C.  Hang units from building substrate, not from piping. Mount as high as possible to maintain greatest 
headroom possible unless otherwise indicated. 

 
D.  Support units with rod-type hangers anchored to building substrate. 

 
E.  lnstall piping as indicated. 

 
F.  Protect units with protective covers during balance of construction 
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3.3  INSTALLATION OF CABINET HEATERS 
 

A.  General: lnstall cabinet heaters as indicated, and in accordance with manufacturer's installation 
instructions. 

 
B.  Locate cabinet heaters as indicated, coordinate with other trades to assure correct recess size for 

recessed units. 
 

C.  lnstall piping as indicated. 
 

D.  Protect units with protective covers during balance of construction. 
 
 
3.4  ELECTRICAL WIRING 
 

A.  General: lnstall electrical devices furnished by manufacturer but not specified to be factory-mounted. 
Furnish copy of manufacturer's wiring diagram submittal to Electric Installer. 

 
1.  Verify that electrical wiring installation is in accordance with manufacturer's submittal and installation 

requirements of Division-16 sections. Do not proceed with equipment start-up until wiring installation is 
acceptable to equipment installer. 

 
 
3.5  ADJUSTING AND CLEANING 
 

A.  General: After construction is completed, including painting, clean unit exposed surfaces, vacuum clean 
terminal coils and inside of cabinets. 

 
B.  Retouch any marred or scratched surfaces of factory-finished cabinets, using finish materials furnished by 

manufacturer. 
 

C.  Install new filter units for terminals requiring same. 
 
 
END OF SECTION 15730 
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SECTION 15735 

COMPUTER ROOM AIR CONDITIONERS 

PART 1   - GENERAL 

1.1 SUMMARY 

A. These specifications describe requirements for a Cooling system. The system shall be designed to control 
temperature and humidity conditions in rooms containing electronic equipment, with good insulation and 
vapor barrier. The manufacturer shall design and furnish all equipment to be fully compatible with heat 
dissipation requirements of the room. 

B. This division is to provide an interface so the BAS can control this unit. 

1.2 DESIGN REQUIREMENTS 

A. The Cooling system shall be a Liebert self-contained, factory-assembled unit with downflow air delivery.  

1.3 SUBMITTALS 

A. Submittals shall be provided after the agreement of the proposal and shall include: Single-Line Diagrams; 
Dimensional, Electrical and Capacity Data; Piping and Electrical Connection Drawings. 

PART 2  - PRODUCT 

2.1 FRAME 

A. The frame shall be MIG welded, formed sheet metal. It shall be protected against corrosion using the 
autophoretic coating process. The frame shall be capable of being separated into three parts in the field to 
accommodate rigging through small spaces. 

B. Downflow Air Supply 

1. The supply air shall exit from the bottom of the unit, with the air scrolled towards the front of the unit. 

C. Downflow Air Return 

1. The return air shall enter the unit from the top. 

D. Exterior Panels 

1. The exterior panels shall be insulated with a minimum 1 in., 1.5 lb. density fiber insulation. The main 
front panel shall have captive 1/4 turn fasteners. The main unit color shall be manufacturer’s standard, 
IBM Charcoal. 

E. Filters, Downflow Unit 

1. The filter chamber shall be located within the cabinet, and filters shall be removable from the top of the 
unit. Filters shall be arranged in a V-bank configuration to minimize air pressure drop. 

F. Filters, 4" 

1. Filters shall be deep pleated 4" filters with an ASHRAE 52.2 MERV11 rating (60-65% ASHRAE 52.1). 
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2.2 BLOWER SECTION 

1. The blower section shall be the centrifugal type, double width double inlet and shall be statically and 
dynamically balanced as a completed assembly to a maximum vibration level of two mils in any plane. 
The shaft shall be heavy-duty steel with self-aligning, permanently sealed, pillow block bearings with a 
minimum L3 life of 200,000 hours. The fans shall draw air through the A-frame coil to ensure even air 
distribution and maximum coil performance. A static regain duct shall be factory-installed to the bottom 
of the blower. 

B. Motor 

1. The fan motor shall be 7.5 hp at 1750 RPM @ 60hz, mounted to an automatic, spring-tensioning 
base. The motor shall be removable from the front of the cabinet. 

C. Premium Efficiency Motor 

1. The fan motor shall be Open Drip-Proof, Premium efficiency and shall meet NEMA Premium standard. 
Motor efficiency shall be 91.0%. 

D. Drive Package 

1. The motor sheave and fan pulley shall be double-width fixed pitch. Two belts, sized for 200% of the 
fan motor horsepower shall be provided with the drive package. An auto-tension system shall provide 
constant tension on the belts. Belts, shaft, blower bearings, sheave and pulley shall be warranted for 
five years (parts only). 

2.3 HUMIDIFIER 

1. A humidifier shall be factory-installed inside the unit. Bypass air slots shall be included to enable 
moisture to be absorbed into the air stream. The humidifier capacity shall be 22.0 lb./hr. The humidifier 
shall be removable from the front of the cabinet. 

B. Infrared Humidifier 

1. The humidifier shall be of the infrared type consisting of high intensity quartz lamps mounted above 
and out of the water supply. The humidifier pan shall be stainless steel and arranged to be removable 
without disconnecting high voltage electrical connections. The complete humidifier section shall be 
pre-piped, ready for field connection to water supply. The humidifier shall be equipped with an 
automatic water supply system and shall have an adjustable water-overfeed to prevent mineral 
precipitation. A high-water detector shall shut down the humidifier to prevent overflowing. A factory-
provided air-gap shall prevent backflow of the humidifier supply water. 

2.4 REHEAT 

1. The environmental control unit shall include a factory-installed reheat to control temperature during 
dehumidification. 

B. 3-Stage Electric Reheat 

1. The electric reheat coils shall be low watt density, 304/304 stainless steel fin tubular construction, 
protected by thermal safety switches, shall be 25.0 kW controlled in three stages. The reheat 
elements shall be removable from the front of the cabinet. 
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2.5 DUAL REFRIGERATION SYSTEM 

1. Each unit shall include two (2) independent refrigeration circuits and shall include hot gas mufflers 
(semi-hermetic compressors units only), liquid line filter driers, refrigerant sight glass with moisture 
indicator, externally equalized expansion valves and liquid line solenoid valves. Compressors shall be 
located outside the airstream and shall be removable and serviceable from the front of the unit. 

B. Digital Scroll Compressors 

1. The compressor shall be scroll-type with a variable capacity operation capability. Compressor 
solenoid valve shall unload the compressor and allow for variable capacity operation. The compressor 
shall be suction gas cooled motor, vibration isolators, thermal overloads, automatic reset high 
pressure switch with lockout after three failures, rotalock service valves, pump down low pressure 
transducer, suction line strainer, and a maximum operating speed of 3500 RPM. Consult factory for 
575V availability. 

C. Crankcase Heaters  

1. The compressors shall include crankcase heaters, powered from the indoor unit electric panel. 

D. Evaporator Coil 

1. The evaporator coil shall be A-frame design with offset orientation and have 24.7 sq. ft. face area, 
three rows deep. It shall be constructed of rifled copper tubes and aluminum fins and have a 
maximum face velocity of 384.6 ft. per minute at 9600 CFM.. A stainless steel condensate drain pan 
shall be provided. 

E. R-407C Refrigerant  

1. The system shall be designed for use with R-407C refrigerant, which meets the EPA clean air act for 
phase-out of HCFC refrigerants. 

 
2.6 ICOM™ MICROPROCESSOR CONTROL WITH SMALL GRAPHIC DISPLAY 

1. The iCOM unit control shall be factory-set for Intelligent Control which uses “fuzzy logic” and “expert 
systems” methods. Proportional and Tunable PID shall also be user selectable options. Internal unit 
component control shall include the following: 

Compressor Short Cycle Control - Prevents compressor short-cycling and needless compressor 
wear. 
System Auto Restart - The auto restart feature will automatically restart the system after a power 
failure. Time delay is programmable. 
Sequential Load Activation - On initial startup or restart after power failure, each operational load is 
sequenced with a minimum of one second delay to minimize total inrush current. 
Hot Water/Econ-O-Coil Flush Cycles - Hot water reheat coils and Econ-O-Coils are periodically 
flushed to prevent a buildup of contaminants. 
Predictive Humidity Control - calculates the moisture content in the room and prevents unnecessary 
humidification and dehumidification cycles by responding to changes in dew point temperature. 
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2. The iCOM control shall be compatible with all Liebert remote monitoring and control devices. Provide 
BMS interface with MODbus, Jbus, BACNet, Profibus and SNMP. 

3. The iCOM control processor shall be microprocessor based with a 128x64 dot matrix graphic front 
monitor display and control keys for user inputs mounted in an ergonomic, aesthetically pleasing 
housing. The display & housing shall be viewable while the unit panels are open or closed. The 
controls shall be menu driven. The display shall be organized into three main sections: User Menus, 
Service Menus and Advanced Menus. The system shall display user menus for: active alarms, event 
log, graphic data, unit view/status overview (including the monitoring of room conditions, operational 
status in % of each function, date and time), total run hours, various sensors, display setup and 
service contacts. A password shall be required to make system changes within the service menus. 
Service menus shall include: setpoints, standby settings (lead/lag), timers/sleep mode, alarm setup, 
sensor calibration, maintenance/wellness settings, options setup, system/network setup, auxiliary 
boards and diagnostics/service mode. A password shall be required to access the advanced menus 
which include the factory settings and password menus. 

4. The User Menus Shall be Defined as Follows: 

Active Alarms: Unit memory shall hold the 200 most recent alarms with time and date stamp for 
each alarm. 

Event Log: Unit memory shall hold the 400 most recent events with id number, time and date stamp 
for each event. 

Graphic Data View: Eight graphic records shall be available: return air temperature, return air 
humidity, supply air temperature, outdoor temperature and four custom graphs. 

Unit View - Status Overview: Simple or Graphical “Unit View” summary displays shall include 
temperature and humidity values, active functions (and percent of operation) and any alarms of the 
host unit. 

Total Run Hours: Menu shall display accumulative component operating hours for major 
components including compressors, Econ-O-Coil (FC), fan motor, humidifier and reheat. 

Various Sensors: Menu shall allow setup and display of optional custom sensors. The control shall 
include four customer accessible analog inputs for sensors provided by others. The analog inputs 
shall accept a 4 to 20 mA signal. The user shall be able to change the input to 0 to 5VDC or 0 to 
10VDC if desired. The gains for each analog input shall be programmable from the front display. The 
analog inputs shall be able to be monitored from the front display. 

Display Setup: Customer shall pre-select the desired grouping of display languages at the time of 
the order from the following choices: 

Group 1: English, French, Italian, Spanish, German 
Group 2: English, Russian, Greek 
Group 3: English, Japanese, Chinese, Arabic 

Service Contacts: Menu shall allow display of local service contact name and phone number. 

The Service Menus Shall be Defined as Follows: 
Setpoints: Menu shall allow setpoints within the following ranges: 

• Temperature Setpoint 65-85ºF (18-29ºC)* 
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• Temperature Sensitivity +1-10ºF (0.6-5.6ºC) 
• Humidity Setpoint 20-80% RH* 
• Humidity Sensitivity 1-30% RH 
• High Temperature Alarm 35-90ºF (2-32ºC) 
• Low Temperature Alarm 35-90ºF (2-32ºC) 
• High Humidity Alarm 15-85% RH 
• Low Humidity Alarm 15-85% RH 

* The microprocessor may be set within these ranges, however, the unit may not be able to control to 
extreme combinations of temperature and humidity. 

Standby Settings/Lead-Lag: Menu shall allow planned rotation or emergency rotation of operating 
and standby units. 

Timers/Sleep Mode: Menu shall allow various customer settings for turning on/off unit. 

Alarm Setup: Menu shall allow customer settings for alarm notification (audible/local/remote). The 
following alarms shall be available: 

• High Temperature 
• Low Temperature 
• High Humidity 
• Low Humidity 
• Compressor Overload (Optional) 
• Main Fan Overload (Optional) 
• Humidifier Problem 
• High Head Pressure 
• Change Filter 
• Fan Failure 
• Low Suction Pressure 
• Unit Off 

Audible Alarm: The audible alarm shall annunciate any alarm that is enabled by the operator. 

Common Alarm: A programmable common alarm shall be provided to interface user selected 
alarms with a remote alarm device. 

Remote Monitoring: All alarms shall be communicated to the Liebert monitoring system with the 
following information: Date and time of occurrence, unit number and present temperature and 
humidity. 

Sensor Calibration: Menu shall allow unit sensors to be calibrated with external sensors. 

Maintenance/Wellness Settings: Menu shall allow reporting of potential component problems 
before they occur. 

Options Setup: Menu shall provide operation settings for the installed components. 

System/Network Setup: Menu shall allow Unit-to-Unit (U2U) communication and setup for 
teamwork modes of operation (up to 32 units). 
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Teamwork Modes of Operation: Saves energy by preventing operation of units in opposite modes 
multiple units. 

Auxiliary Boards: Menu shall allow setup of optional expansion boards. 

Diagnostics/Service Mode: The iCOM control shall be provided with self-diagnostics to aid in 
troubleshooting. The microcontroller board shall be diagnosed and reported as pass/not pass. 
Control inputs shall be indicated as on or off at the front display. Control outputs shall be able to be 
turned on or off from the front display without using jumpers or a service terminal. Each control output 
shall be indicated by an LED on a circuit board. 

Advanced Menus 

Factory Settings: Configuration settings shall be factory-set based on the pre-defined component 
operation. 

Change Passwords: Menu shall allow new passwords to be set or changed. 

B. iCOM Microprocessor Control With Large Graphic Display  

The iCOM unit control with large graphic display shall include all of the features as the iCOM with small 
graphic display, except that it includes a larger graphical display and shall include the additional features 
of: “System View”, Spare Parts List, Unit Diary. 
The iCOM control processor shall be microprocessor based with a 320x240 dot matrix graphic front 
monitor display panel and control keys for user inputs mounted in an ergonomic, aesthetically pleasing 
housing. 

System View - Status Overview: “System View” shall display a summary of operation for the total 
number of operating units within a Unit-to-Unit (U2U) configuration. 

Spare Parts List: Menu shall include a list of critical spare parts, their quantity and part numbers. 

Unit Diary: Menu shall include a free field area within the unit memory where unit history may be stored 
for reference. 

2.7 MISCELLANEOUS OPTIONS 

A. Locking Disconnect Switch 

1. The manual disconnect switch shall be mounted in the high voltage section of the electrical panel. The 
switch shall be accessible from the outside of the unit with the door closed and prevent access to the 
high voltage electrical components until switched to the “OFF” position. 

B. High Temperature Sensor  

1. The firestat shall be factory-installed in the unit and shall be factory-set to 125ºF (52ºC). It shall 
immediately shut down the environmental control system when activated. The sensor shall be 
mounted with the sensing element in the return air. 

C. Smoke Sensor  

1. The smoke sensor shall immediately shut down the environmental control system and activate the 
alarm system when activated. The smoke sensor shall be mounted in the electrical panel with the 
sensing element in the return air compartment. The smoke sensor is not intended to function as or 
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replace any room smoke detection system that may be required by local or national codes. The smoke 
sensor shall include a supervision contact closure. 

D. Condensate Pump, Dual Float  

1. The condensate pump shall have a minimum capacity of 145 GPH (548 l/h) at 20 ft. (58 kPa) head. It 
shall be complete with integral dual-float switches, pump-and-motor assembly and reservoir. The 
secondary float shall send a signal to the local alarm and shut down the unit upon high water 
condition. 

E. Low Voltage Terminal Package  

1. Factory-installed and wired terminals shall be provided for customer connection to lock out the reheat 
and humidifier upon contact closure. Two (2) extra N/O common alarm contacts shall be provided. 
Two (2) extra remote shutdown terminals shall be provided. 

F. Main Fan Overload 

1. A pair of N/O contacts shall be factory-installed and wired to indicate Main Fan Overload. 

G. Compressor Overload    

1. A pair of N/O contacts shall be factory-installed and wired to each compressor to indicate Compressor 
Overload. 

2.8 GLYCOOL SYSTEMS 

A. GLYCOOL Coil 

1. The GLYCOOL (Econ-O-Coil) shall be constructed of copper tubes and aluminum fins. The coil shall 
be A-frame or V-frame in order to minimize air pressure drop, and shall be nested with the DX coil. 
The Econ-O-Coil shall be upstream of the DX coil to enable pre-cooling of the air. 

B. GLYCOOL Three-Way Control Valve 

1. The GLYCOOL coil shall be equipped with a fully proportional 3-way control valve. This motorized 
control valve shall control the amount of flow to the GLYCOOL (Econ-O-Coil) coil to control room 
temperature and relative humidity. 

2.9 DRYCOOLER 

1. The drycooler shall be the low profile, slow speed, multiple direct drive, propeller fan type. The 
drycooler shall be constructed of aluminum and contain a copper tube aluminum fin coil with an 
integral electric control panel and disconnect switch.  

B. Dual Pump Package 

1. The dual pump package shall include pumps, enclosure, field mounted flow switch and a separate 
factory-wired control box (including a lead/ lag switch for the pumps). The standby pump shall 
automatically start upon failure of the lead pump.  

2.10 LIQUI-TECT SENSORS 

1. Provide solid state water sensors under the raised floor. 

2.11 FLOOR STAND 
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1. The floor stand shall be constructed of a welded steel frame. The floor stand shall have adjustable 
legs with vibration isolation pads.  

B. Floor Stand Turning Vane  

1. A turning vane shall be supplied with the floor stand and shall be designed for the specified floor stand 
height. 

PART 3  - EXECUTION 

3.1 INSTALLATION OF PRECISION AIR CONDITIONING UNITS 

A. General 

1. Install precision air conditioning units in accordance with manufacturer’s installation instructions. Install 
units plumb and level, firmly anchored in locations indicated, and maintain manufacturer’s 
recommended clearances. 

B. Electrical Wiring 

1. Install and connect electrical devices furnished by manufacturer but not specified to be factory-
mounted. Furnish copy of manufacturer’s electrical connection diagram submittal to electrical 
contractor. 

C. Piping Connections 

1. Install and connect devices furnished by manufacturer but not specified to be factory-mounted. 
Furnish copy of manufacturer’s piping connection diagram submittal to piping contractor. 

D. Field Quality Control 

1. Start up cooling units in accordance with manufacturer’s startup instructions. Test controls and 
demonstrate compliance with requirements. These specifications describe requirements for a 
computer room environmental control system. The system shall be designed to maintain temperature 
and humidity conditions in the rooms containing electronic equipment. 

2. The manufacturer shall design and furnish all equipment to be fully compatible with heat dissipation 
requirements. 

END OF SECTION 15735 
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SECTION 15738 

SPLIT-SYSTEM AIR-CONDITIONERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes split-system air-conditioning units consisting of separate evaporator-fan units served 
from one compressor-condenser components.  Units are designed for exposed mounting. 

1.3 SUBMITTALS 

A. Product Data:  Include rated capacities, furnished specialties, and accessories for each type of product 
indicated.  Include performance data in terms of capacities, outlet velocities, static pressures, sound power 
characteristics, motor requirements, and electrical characteristics. 

B. Shop Drawings:  Diagram power, signal, and control wiring. 

C. Operation and Maintenance Data:  For split-system air-conditioning units to include in emergency, operation, 
and maintenance manuals. 

D. Warranty:  Special warranty specified in this Section. 

1.4 QUALITY ASSURANCE 

A. Product Options:  Drawings indicate size, profiles, and dimensional requirements of split-system units and are 
based on the specific system indicated.  Refer to Division 01 Section "Product Requirements." 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by 
a testing agency acceptable to authorities having jurisdiction, and marked for intended use. 

C. Energy-Efficiency Ratio:  Equal to or greater than prescribed by ASHRAE 90.1, "Energy Efficient Design of 
New Buildings except Low-Rise Residential Buildings." 

D. Coefficient of Performance:  Equal to or greater than prescribed by ASHRAE 90.1, "Energy Efficient Design of 
New Buildings except Low-Rise Residential Buildings." 

E. Units shall be designed to operate with HCFC-free refrigerants. 

1.5 COORDINATION 

A. Coordinate size and location of concrete bases for units.  Cast anchor-bolt inserts into bases.  Concrete, 
reinforcement, and formwork are specified in Division 03 Section "Cast-in-Place Concrete." 
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1.6 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace 
components of split-system air-conditioning units that fail in materials or workmanship within specified 
warranty period. 

1. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
 

1. Mitsubishi Electronics America, Inc.; HVAC Division. 
2. LG 
3. Diakin 

2.2 WALL-MOUNTING, EVAPORATOR-FAN COMPONENTS 

A. Cabinet:  Enameled steel with removable panels on front and ends in color selected by Architect, and 
discharge drain pans with drain connection. 

B. Refrigerant Coil:  Copper tube, with mechanically bonded aluminum fins, complying with ARI 210/240, and 
with thermal-expansion valve. 

C. Electric Coil:  Helical, nickel-chrome, resistance-wire heating elements with refractory ceramic support 
bushings; automatic-reset thermal cutout; built-in magnetic contactors; manual-reset thermal cutout; airflow 
proving device; and one-time fuses in terminal box for overcurrent protection. 

D. Fan:  Direct drive, centrifugal fan. 

E. Fan Motors:  Comply with requirements in Division 15 Section "Common Motor Requirements for HVAC 
Equipment." 

1. Special Motor Features:  Multitapped, multispeed with internal thermal protection and permanent 
lubrication. 

F. Filters:  Permanent, cleanable. 

2.3 AIR-COOLED, COMPRESSOR-CONDENSER COMPONENTS 

A. Casing:  Steel, finished with baked enamel in color selected by Architect, with removable panels for access to 
controls, weep holes for water drainage, and mounting holes in base.  Provide brass service valves, fittings, 
and gage ports on exterior of casing. 

B. Compressor:  Hermetically sealed with crankcase heater and mounted on vibration isolation.  Compressor 
motor shall have thermal- and current-sensitive overload devices, start capacitor, relay, and contactor. 

1. Compressor Type:  Reciprocating or Scroll. 
2. Two-speed compressor motor with manual-reset high-pressure switch and automatic-reset low-pressure 

switch. 
3. Refrigerant Charge:  See schedule on the drawings. 
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C. Refrigerant Coil:  Copper tube, with mechanically bonded aluminum fins, complying with ARI 210/240, and 
with liquid subcooler. 

D. Fan:  Aluminum-propeller type, directly connected to motor. 

E. Motor:  Permanently lubricated, with integral thermal-overload protection. 

F. Low Ambient Kit:  Permits operation down to 0 deg F. 

G. Mounting Base:  Polyethylene. 

2.4 ACCESSORIES 

A. Thermostat:  Low voltage with subbase to control compressor and evaporator fan. 

B. Automatic-reset timer to prevent rapid cycling of compressor. 

C. Refrigerant Line Kits:  Soft-annealed copper suction and liquid lines factory cleaned, dried, pressurized, and 
sealed; factory-insulated suction line with flared fittings at both ends. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install units level and plumb. 

B. Install evaporator-fan components using manufacturer's standard mounting devices securely fastened to 
building structure. 

C. Install ground-mounting, compressor-condenser components on 4-inch- thick, reinforced concrete base; 4 
inches larger on each side than unit.  Concrete, reinforcement, and formwork are specified in Division 03 
Section "Cast-in-Place Concrete."  Coordinate anchor installation with concrete base. 

D. Install seismic restraints. 

E. Install compressor-condenser components on restrained, spring isolators with a minimum static deflection of 1 
inch.  Refer to Division 15 Section "Vibration and Seismic Controls for HVAC Piping and Equipment." 

F. Install and connect precharged refrigerant tubing to component's quick-connect fittings.  Install tubing to allow 
access to unit. 

3.2 CONNECTIONS 

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate general 
arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to unit to allow service and maintenance. 

C. Ground equipment according to Division 16 Section "Grounding and Bonding for Electrical Systems." 

D. Electrical Connections:  Comply with requirements in Division 16 Sections for power wiring, switches, and 
motor controls. 
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3.3 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust 
field-assembled components and equipment installation, including connections, and to assist in field testing.  
Report results in writing. 

B. Perform the following field tests and inspections and prepare test reports: 

1. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest until no leaks 
exist. 

2. Operational Test:  After electrical circuitry has been energized, start units to confirm proper motor rotation 
and unit operation. 

3. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment. 

C. Remove and replace malfunctioning units and retest as specified above. 

3.4 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

1. Complete installation and startup checks according to manufacturer's written instructions. 

3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, 
and maintain units.  Refer to Division 01 Section "Demonstration and Training." 

END OF SECTION 15738 

 

N:\08\08100\08166 Mountainlands ATC\03_Specifications\100%\Div 15\15738 Split Systems wall air Conditioner.doc 



HFS Architects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
HEAT EXCHANGERS      15770 - 1 

SECTION 15770 
 

HEAT EXCHANGERS 
 
 
PART 1  - GENERAL 
 
 
1.1  RELATED DOCUMENTS 
 

A.  Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

 
 
1.2 SUMMARY 
 

A. This Section includes shell-and-tube heat exchangers for HVAC and plumbing applications.  
 
 
1.3 SUBMITTALS 
 

A. Product Data:  Include rated capacities; shipping, installed, and operating weights; furnished specialties; 
and accessories for each type of product indicated.  Indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field connection. 

 
B. Maintenance Data:  For heat exchangers to include in maintenance manuals specified in Division 1. 

 
 
1.4  QUALITY ASSURANCE 
 

A. Product Options:  Drawings indicate size, profiles, performance, and dimensional requirements of heat 
exchangers and are based on the specific equipment indicated.  Other manufacturers' products with equal 
performance characteristics may be considered.  Refer to Division 1 Section "Substitutions." 

 
B. ASME Compliance:  Fabricate and label heat exchangers to comply with ASME Boiler and Pressure 

Vessel Code: Section VIII, "Pressure Vessels," Division 1. 
 
 
PART 2  - PRODUCTS 
 
 
2.1  MANUFACTURERS 
 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
 

1. Shell-and-Tube Heat Exchangers: 
 

a. Armstrong Fluid Handling; Div. of Armstrong International, Inc. 
b. Dunham-Bush, Inc. 
c. ITT Fluid Handling; Div. of ITT Fluid Technology Corp. 
d. Patterson-Kelley Co.; Div. of Harsco Corp. 
e. Taco, Inc. 
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2.2 SHELL-AND-TUBE HEAT EXCHANGERS 
 

A. Configuration: Multi-pass, U-tube. 
 

B. Shell and Head Materials:  Steel shell and cast-iron head or fabricated-steel head. 
 

C. Tube and Tube Sheet Materials:  Seamless, 20 ga. 3/4-inch OD copper tubes with steel tube sheets. 
 

 
 
PART 3  - EXECUTION 
 
 
3.1   EXAMINATION 
 

A. Examine areas for compliance with requirements for installation tolerances and for structural rigidity, 
strength, anchors, and other conditions affecting performance of heat exchangers. 

 
B. Proceed with installation only after unsatisfactory conditions have been corrected. 

 
 
3.2 HEAT EXCHANGER INSTALLATION 
 

A. Install heat exchangers according to manufacturer's written instructions. 
 

B. Install shell-and-tube heat exchangers on saddle supports with provisions to drain shell. 
 
 
3.3 CONNECTIONS 
 

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate general 
arrangement of piping, fittings, and specialties. 

 
B. Maintain manufacturer's recommended clearances for service and maintenance.  Install piping 

connections to allow service and maintenance of heat exchangers. 
 

C. Install piping with threaded or flanged connections at heat exchangers. 
 

D. Install shutoff valves at heat exchanger inlet and outlet connections. 
 

E. Install relief valves on heat exchanger heated-fluid connection. 
 

F. Install vacuum breaker at heat exchanger steam inlet connection. 
 
 
3.4 CLEANING 
 

A. After completing system installation, including outlet fitting and devices, inspect exposed finish.  Remove 
burrs, dirt, and construction debris and repair damaged finishes. 

 
 
3.5 COMMISSIONING 
 

A. Verify that heat exchangers are installed and connected according to the Contract Documents. 
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B. Adjust flows and controls to deliver specified performance. 
 

C. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment. 
 
 
3.6  DEMONSTRATION 
 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, 
operate, and maintain heat exchangers as specified below: 

 
1. Train Owner's maintenance personnel on procedures and schedules for starting and stopping, 

troubleshooting, servicing, and maintaining heat exchangers. 
2. Review data in maintenance manuals.  Refer to Division 1 Section "Contract Closeout." 
3. Schedule training with Owner, through Architect, with at least seven days' advance notice. 

 
 
3.7  SHELL & TUBE HEAT EXCHANGER:   
 

A.  Shell & Tube Heat Exchanger shall be steam to water, of the size, type, and capacity shown on the 
drawings.  Shell & Tube Heat Exchanger shall be 3/4-inch copper tubing and U-bend construction, steel 
shell, cast-iron tube plates, and cast-iron heads. 

 
B.  Complete unit shall be ASME rated for 150-psi working pressure and 375-degree F operating temperature.  

The heating surface computation shall include a "fouling" factor minimum of 0.0005 on both water side or 
inside and steam side.  Water shall flow through the tube with steam in the shell. 

 
C.  Converter connections shall include but not be limited to flanged supply and return connections, flanged 

steam connection, flanged condensate return connection, 1-inch drain connection, 1/2-inch vent coupling, 
safety valve connection, vacuum breaker 3/4-inch globe valve, and hose bib adapter for drain. 

 
D.  Combined temperature and pressure-relief valve shall be fully automatic, all bronze, and ASME tested and 

rated.  Valve shall be stamped to operate at 200 degrees F and 125 psig.  A full-size escape pipe with 
suitable outlet to nearest floor drain shall be provided for hot water converter. 

 
E.  Structural steel support stand shall be by Mechanical Contractor and shall elevate centerline of converter 

to approximately 5 feet 0 inches above the floor.  Flanges shall be eight-hole drilled. 
 
 

END OF SECTION 15770 
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SECTION 15815 
 

METAL DUCTS 
 
 
PART 1  - GENERAL 
 
 
1.1 RELATED DOCUMENTS 
        

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

 
 
1.2 SUMMARY 
 

A. This Section includes rectangular, round, and flat-oval metal ducts and plenums for heating, ventilating, 
and air-conditioning systems in pressure classes from minus 2- to plus 10-inch wg. 

 
A. This section includes supporting of ducts on roof or from other structures. 
 
B. Kitchen exhaust ducts and insulation. 
 

  
C. Dryer Vent is to be aluminum duct and round for dryer exhaust. Screws are not to penetrate the duct. 

Provide a vent cup and bird screen.  Construction and methods are same as the round Galvanized.  
Provide vent caps at discharge. 
  

D. Exposed Round ducts shall be double wall ducts with 1” insulation between ductwork unless noted 
otherwise.  See drawings for locations. 

 
E. Double-Wall Duct and Fittings 

 
 

F. Medium pressure ductwork from the fan discharge plenum for a distance of 25 feet 0 inches from supply 
plenum shall have interior acoustic insulation and shall be equal to United Sheet Metal K-27 double wall.  
Duct sizes shown on drawings are free inside dimensions.  Lining of ductwork shall be with 1.5-pound 
density, 1-inch thick fiberglass equal to Sheet Metal Products Company Aerocor.  Inside face of insulation 
shall be enclosed by an inner perforated protective liner with inner perforated metal coupling and exterior 
metal coupling.  All fittings shall be similarly insulated.  Install ductwork in strict accordance with 
manufacturer's recommendations. 

 
 
1.3 DEFINITIONS 
 

A. Thermal Conductivity and Apparent Thermal Conductivity (k-Value):  As defined in ASTM C 168.  In this 
Section, these values are the result of the formula Btu x in./h x sq. ft. x deg F or W/m x K at the 
temperature differences specified.  Values are expressed as Btu or W. 

 
1. Example:  Apparent Thermal Conductivity (k-Value):  0.26 or 0.037. 
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1.4 SYSTEM DESCRIPTION 
 

A. Duct system design, as indicated, has been used to select and size air-moving and -distribution equipment 
and other components of air system.  Changes to layout or configuration of duct system must be 
specifically approved in writing by Architect.  Accompany requests for layout modifications with 
calculations showing that proposed layout will provide original design results without increasing system 
total pressure. 

 
 
1.5 SUBMITTALS 
 

A. Product Data:  For duct liner and sealing materials. 
 

B. Coordinate Shop Drawings: Provide scaled (1/4" = 1'-0") drawing for all ductwork showing details of the 
following 1. 

 
1. Fabrication, assembly, and installation, including plans, elevations, sections, components, and 

attachments to other work. 
2. Duct layout indicating pressure classifications and sizes on plans. 
3. Fittings. 
4. Reinforcement and spacing. 
5. Seam and joint construction. 
6. Penetrations through fire-rated and other partitions. 
7. Terminal unit, coil, and humidifier installations. 
8. Hangers and supports, including methods for building attachment, vibration isolation, seismic 

restraints, and duct attachment. 
9. Ceiling suspension assembly members. 
10. Other systems installed in same space as ducts. 
11. Ceiling- and wall-mounted access doors and panels required to provide access to dampers and other 

operating devices. 
12. Coordination with ceiling-mounted items, including lighting fixtures, diffusers, grilles, speakers, 

sprinkler heads, access panels, and special moldings. 
 

B. Welding Certificates:  Copies of certificates indicating welding procedures and personnel comply with 
requirements in "Quality Assurance" Article. 

 
C. Field Test Reports:  Indicate and interpret test results for compliance with performance requirements. 

 
D. Record Drawings:  Indicate actual routing, fitting details, reinforcement, support, and installed accessories 

and devices. 
 
 
1.6 QUALITY ASSURANCE 
 

A. Welding Standards:  Qualify welding procedures and welding personnel to perform welding processes for 
this Project according to AWS D1.1, "Structural Welding Code--Steel," for hangers and supports; AWS 
D1.2, "Structural Welding Code--Aluminum," for aluminum supporting members; and AWS D9.1, "Sheet 
Metal Welding Code," for duct joint and seam welding. 

 
B. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," unless otherwise 

indicated. 
 

C. Comply with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems," unless 
otherwise indicated. 
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D. Comply with NFPA 96, "Ventilation Control and Fire Protection of Commercial Cooking Operations," 
Chapter 3, "Duct System," for range hood ducts, unless otherwise indicated.  

 
E. Comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible." 

 
 
1.7 DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver sealant and firestopping materials to site in original unopened containers or bundles with labels 
indicating manufacturer, product name and designation, color, expiration period for use, pot life, curing 
time, and mixing instructions for multicomponent materials. 

 
B. Store and handle sealant and firestopping materials according to manufacturer's written 

recommendations. 
 

C. All ductwork lined or bare shall be protected from corrosion and contamination caused by moisture and 
dirt.  All ductwork and openings tobe protected with reinforced plastic sheating until assembled in place.  
All open ends of ductwork to be covered.   

   
 
PART 2  - PRODUCTS 
 
 
2.1 SHEET METAL MATERIALS 
 

A. Galvanized, Sheet Steel:  Lock-forming quality; ASTM A 653/A 653M, G90 coating designation; mill-
phosphatized finish for surfaces of ducts exposed to view. 

 
B. Carbon-Steel Sheets:  ASTM A 366/A 366M, cold-rolled sheets; commercial quality; with oiled, exposed 

matte finish. 
 
C. Stainless Steel:  ASTM A 480/A 480M, Type 304, sheet form with No. 4 finish for surfaces of ducts 

exposed to view; and Type 304, sheet form with No. 1 finish for concealed ducts. 
 
D. Aluminum Sheets:  ASTM B 209, Alloy 3003, Temper H14, sheet form with standard, one-side bright finish 

for ducts exposed to view and with mill finish for concealed ducts. 
 
E. Reinforcement Shapes and Plates:  Galvanized steel reinforcement where installed on galvanized, sheet 

metal ducts; compatible materials for aluminum and stainless-steel ducts. 
 
F. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for 36-inch length or less; 3/8-inch minimum 

diameter for lengths longer than 36 inches. 
 
 
2.2 DUCT LINER 
 

A General:  Comply with NFPA 90A or NFPA 90B and NAIMA's "Fibrous Glass Duct Liner Standard." 
 
B Materials:  ASTM C 1071 with coated surface exposed to airstream to prevent erosion of glass fibers. 

 
1. Thickness:  1 inch, unless otherwise indicated. 
2. Thermal Conductivity (k-Value):  0.26 at 75 deg F mean temperature. 
3. Fire-Hazard Classification:  Maximum flame-spread rating of 25 and smoke-developed rating of 50, 

when tested according to ASTM C 411. 
4. Liner Adhesive:  Comply with NFPA 90A or NFPA 90B and ASTM C 916. 
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5. Mechanical Fasteners:  Galvanized steel, suitable for adhesive attachment, mechanical attachment, or 
welding attachment to duct without damaging liner when applied as recommended by manufacturer 
and without causing leakage in duct. 

 
a. Tensile Strength:  Indefinitely sustain a 50-lb- tensile, dead-load test perpendicular to duct wall. 
b. Fastener Pin Length:  As required for thickness of insulation and without projecting more than 1/8 

inch into airstream. 
c. Adhesive for Attaching Mechanical Fasteners:  Comply with fire-hazard classification of duct liner 

system. 
d. Fasteners are not to compress liner. 
    

6. All edges shall be coated. 
 
 
2.3 SEALANT MATERIALS 
 

A. Joint and Seam Sealants, General:  The term "sealant" is not limited to materials of adhesive or mastic 
nature but includes tapes and combinations of open-weave fabric strips and mastics. 

 
1 Joint and Seam Tape:  2 inches wide; glass-fiber fabric reinforced. 
2. Tape Sealing System:  Woven-fiber tape impregnated with a gypsum mineral compound and a 

modified acrylic/silicone activator to react exothermically with tape to form a hard, durable, airtight 
seal. 

3. Joint and Seam Sealant:  One-part, nonsag, solvent-release-curing, polymerized butyl sealant, 
formulated with a minimum of 75 percent solids. 

4. Flanged Joint Mastics:  One-part, acid-curing, silicone, elastomeric joint sealants, complying with 
ASTM C 920, Type S, Grade NS, Class 25, Use O. 

 
 
2.4 HANGERS AND SUPPORTS 
 

A. Building Attachments:  Concrete inserts, cast in place inserts, or structural-steel fasteners appropriate for 
building materials. 

 
B. Hanger Materials:  Galvanized, sheet steel or round, threaded steel rod. 

 
1. Hangers Installed in Corrosive Atmospheres:  Electrogalvanized, all-thread rod or galvanized rods with 

threads painted after installation. 
2. Straps and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards--Metal and 

Flexible" for sheet steel width and thickness and for steel rod diameters. 
 

C. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct 
materials. 

 
D. Trapeze and Riser Supports:  Steel shapes complying with ASTM A 36/A 36M. 

 
1. Supports for Galvanized-Steel Ducts:  Galvanized steel shapes and plates. 
2. Supports for Stainless-Steel Ducts:  Stainless-steel support materials. 
3. Supports for Aluminum Ducts:  Aluminum support materials, unless materials are electrolytically 

separated from ductwork. 
 
 
 
 
 



HFS Architects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
METAL DUCTS    15815 - 5   

2.5 RECTANGULAR DUCT FABRICATION 
 

A. General:  Fabricate ducts, elbows, transitions, offsets, branch connections, and other construction with 
galvanized, sheet steel, according to SMACNA's "HVAC Duct Construction Standards--Metal and 
Flexible."  Comply with requirements for metal thickness, reinforcing types and intervals, tie-rod 
applications, and joint types and intervals. 

 
1. Lengths:  Fabricate rectangular ducts in lengths appropriate to reinforcement and rigidity class 

required for pressure classification. 
2. Materials:  Free from visual imperfections such as pitting, seam marks, roller marks, stains, and 

discolorations. 
 

B. Static-Pressure Classification: Unless otherwise indicated, construct ducts to the following: 
 

1. Supply ducts from air handlers to terminal boxes: 6 inch wg. 
2. Supply ducts down stream of terminal boxes: 2-inch wg. 
3. Supply ducts from fan coil units, low pressure supply fans, and roof top units: 2-inch wg 
4. Return and exhaust duct: 2-inch wg, negative 

    
C. Cross Breaking or Cross Beading:  Cross break or cross bead duct sides 19 inches and larger and 0.0359 

inch thick or less, with more than 10 sq. ft. of unbraced panel area, unless ducts are lined. 
 

 
2.6 SHOP APPLICATION OF LINER IN RECTANGULAR DUCTS 
 

A. Adhere a single layer of indicated thickness of duct liner with 90 percent coverage of adhesive at liner 
contact surface area.  Multiple layers of insulation to achieve indicated thickness are prohibited. 

 
B. Apply adhesive to liner facing in direction of airflow not receiving metal nosing. 

 
C. Butt transverse joints without gaps and coat joint with adhesive. 

 
D. Fold and compress liner in corners of rectangular ducts or cut and fit to ensure butted-edge overlapping. 

 
E. Do not apply liners in rectangular ducts with longitudinal joints, except at corners of ducts, unless duct size 

and standard liner product dimensions make longitudinal joints necessary. 
 

F. Apply adhesive coating on longitudinal seams in ducts with air velocity of 2500 fpm. 
  

G. Secure liner with mechanical fasteners 4 inches from corners and at intervals not exceeding 12 inches 
transversely around perimeter; at 3 inches from transverse joints and at intervals not exceeding 18 inches 
longitudinally. 

 
H. Secure transversely oriented liner edges facing the airstream with metal nosings that have either channel 

or "Z" profile or are integrally formed from duct wall.  Fabricate edge facings at the following locations: 
 

1. Fan discharge. 
2. Intervals of lined duct preceding unlined duct. 
3. Upstream edges of transverse joints in ducts with air velocity greater than 2000 fpm. 

 
I. Terminate liner with duct buildouts installed in ducts to attach dampers, turning vane assemblies, and 

other devices.  Fabricated buildouts (metal hat sections) or other buildout means are optional; when used, 
secure buildouts to duct wall with bolts, screws, rivets, or welds.  Terminate liner at fire dampers at 
connection to fire-damper sleeve. 
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J. All rectangular low-pressure supply air, return air, and mixed air ducts shall be lined with 1 inch of 
fiberglass insulation.  Duct dimensions shall be increased 2 inches on each side from those shown on 
drawings to accommodate insulation.   

 
 
2.7 ROUND AND FLAT-OVAL DUCT FABRICATION 
 

A. General:  Diameter as applied to flat-oval ducts in this Article is the diameter of the size of round duct that 
has a circumference equal to perimeter of a given size of flat-oval duct. 

 
B. Round Ducts:  Fabricate supply ducts with spiral lock seams of galvanized steel according to SMACNA's 

"HVAC Duct Construction Standards--Metal and Flexible." Longitudinal seams are not allowed. 
 
C. Flat-Oval Ducts:  Fabricate supply ducts with standard spiral lock seams or with butt-welded longitudinal 

seams according to SMACNA's "HVAC Duct Construction Standards--Metal and Flexible." 
 
 

2.8 ROUND AND FLAT-OVAL SUPPLY AND EXHAUST FITTING FABRICATION 
 

A. 90-Degree Tees and Laterals and Conical Tees:  Fabricate to comply with SMACNA's "HVAC Duct 
Construction Standards--Metal and Flexible," with metal thicknesses specified for longitudinal seam 
straight duct. 

 
B. Diverging-Flow Fittings:  Fabricate with a reduced entrance to branch taps with no excess material 

projecting from body onto branch tap entrance. 
 

C. Elbows:  Fabricate in die-formed, gored, pleated, or mitered construction.  Fabricate bend radius of die-
formed, gored, and pleated elbows one and one-half times elbow diameter.  Unless elbow construction 
type is indicated, fabricate elbows as follows: 

 
1. Mitered-Elbow Radius and Number of Pieces:  Welded construction complying with SMACNA's "HVAC 

Duct Construction Standards--Metal and Flexible," unless otherwise indicated. 
2. Round Mitered Elbows:  Welded construction with the following metal thickness for pressure classes 

from minus 2- to plus 2-inch wg: 
 

a. Ducts 3 to 26 Inches in Diameter:  0.028 inch. 
b. Ducts 27 to 36 Inches in Diameter:  0.034 inch. 
c. Ducts 37 to 50 Inches in Diameter:  0.040 inch. 
d. Ducts 52 to 60 Inches in Diameter:  0.052 inch. 
e. Ducts 62 to 84 Inches in Diameter:  0.064 inch. 

 
3. Round Mitered Elbows:  Welded construction with the following metal thickness for pressure classes 

from 2- to 10-inch wg: 
 

a. Ducts 3 to 14 Inches in Diameter:  0.028 inch. 
b. Ducts 15 to 26 Inches in Diameter:  0.034 inch. 
c. Ducts 27 to 50 Inches in Diameter:  0.040 inch. 
d. Ducts 52 to 60 Inches in Diameter:  0.052 inch. 
e. Ducts 62 to 84 Inches in Diameter:  0.064 inch. 

 
4. Flat-Oval Mitered Elbows:  Welded construction with same metal thickness as longitudinal seam flat-

oval duct. 
5. 90-Degree, Two-Piece, Mitered Elbows:  Use only for supply systems, or exhaust systems for 

material-handling classes A and B; and only where space restrictions do not permit using 1.5 bend 
radius elbows.  Fabricate with single-thickness turning vanes. 
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6. Round Elbows, 8 Inches and Smaller:  Fabricate die-formed elbows for 45- and 90-degree elbows and 
pleated elbows for 30, 45, 60, and 90 degrees only.  Fabricate nonstandard bend-angle configuration 
or nonstandard diameter elbows with gored construction. 

7. Round Elbows, 9 through 14 Inches:  Fabricate gored or pleated elbows for 30, 45, 60, and 90 
degrees, unless space restrictions require a mitered elbow.  Fabricate nonstandard bend-angle 
configuration or nonstandard diameter elbows with gored construction. 

8. Round Elbows, Larger Than 14 Inches, and All Flat-Oval Elbows:  Fabricate gored elbows, unless 
space restrictions require a mitered elbow. 

9. Die-Formed Elbows for Sizes through 8 Inches and All Pressures:  0.040 inch thick with two-piece 
welded construction. 

10. Round Gored-Elbow Metal Thickness:  Same as non-elbow fittings specified above. 
11. Flat-Oval Elbow Metal Thickness:  Same as longitudinal seam flat-oval duct specified above. 
12. Pleated Elbows for Sizes through 14 Inches and Pressures through 10-Inch wg:  0.022 inch. 

       
 
2.9 KITCHEN EXHAUST DUCTWORK 
 

A. Ductwork from the kitchen grease hood shall be 16-gauge black or galvanized steel with liquid-tight 
continuous welded construction. 

 
B. Connections of ductwork to hoods shall be work of this Section.  Installation shall be in accordance with 

the International Mechanical and Building Codes. 
 

C. All exhaust ducts shall be pitched for drainage toward the dishwasher or kitchen hood.  No pocketing in 
ductwork where moisture or grease may collect will be allowed.  If pocketing develops, a 1-inch drain pipe 
shall be soldered into the low point and run to a drain as directed by the Architect. 

 
D. Access panels shall be provided in the ductwork from exhaust fans from hoods to allow internal inspection 

and cleaning of exhaust ductwork.  Access door shall be as large as possible, but in no case shall they be 
smaller than 18 inches by 12 inches.  Access panels shall be located not more than 12 feet 0 inches o.c. 

 
Where both ducts are running together, access panels shall be located in each duct so that they can be 
reached from one ceiling access location.  Ceiling access panels shall be carefully coordinated with duct 
access panels.  Duct panels shall be similar in construction to Buensod Type S-2. 

 
E. The ductwork shall be wrapped with 2" of calcium magnesium. The fire rated wrap shall have a one hour 

separation and shall extend a minimum of 18" from combustible construction including roof membranes. 
 
F. AMPCO is approved duct system for grease duct venting. The duct system shall meet the following: 

 
a. Grease duct components, support and terminations shall be factory prefabricated, and shall be 

tested and listed by Underwriters Laboratory, Inc. (UL 1978), for use in elimination or removal of 
grease laden vapors and smoke associated with commercial cooking equipment as described in 
NFPA 96. 

b. Separate ducting shall be used for venting equipment from each floor. 
c. The system shall have clearances to combustibles as low as 1” depending on pipe diameter and 

insulation thickness with flue temperatures not exceeding 500 degrees continuous and 2000 
degrees intermittent. The system is to maintain airtight integrity at pressures up to 60 inches of 
water column. 

d. All grease ducts will have inner walls of 20 gauge Type 304 Stainless Steel or optional Type 316 
Stainless Steel.  

e. The outer jacket shall be 24 gauge aluminized steel for sizes 6” to 24” I.D. and 20 gauge for sizes 
from 26” to 48” I.D. There shall be a 1”, 2” or 4” insulated space between the inner and outer walls. 
Inner and outer walls must be separable for ease of replacement in the event of damage. 
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f. Insulation to be 11# minimum density fiber insulation. Lower density fiber insulation shall not be 
used as it does not reduce surface temperatures adequately. 

g. All connection to be made through the use of captive nuts and bolts. 
h. The inner pipe joints shall be field sealed by use of containment bands and AMPCO high 

temperature sealant part #VS600-RED. 
i. The grease duct shall comply with National Safety Standards and all building codes when installed 

in accordance with the manufacturer’s installation instructions. 
j. Field measure and provide offsets as required. Provide access doors per IMC. 
k. Other manufacturers are approved which meet this specification. 
l. All exhaust kitchen ductwork shall be wrapped with fire wrap, including ductwork in shaft. 

 
 
2.10 DISHWASHER DUCTWORK 
 

A. Type 304, stainless steel with finish to match kitchen equipment and range hood. Weld and flange seams 
and joints. 

 
B. Pressure class 2" negative. 
 
 

2.11 DOUBLE-WALL DUCT AND FITTING FABRICATION 
 

A. Manufacturers: 
 
1. Lindab Inc. 
2. McGill AirFlow Corporation. 
3. SEMCO Incorporated. 

  
B. Ducts:  Fabricate double-wall (insulated) ducts with an outer shell and an inner duct.  Dimensions on 

drawings indicated are for inner ducts. 

1. Outer Shell:  Base metal thickness on outer-shell dimensions.  Fabricate outer-shell lengths 2 inches 
longer than inner duct and insulation and in metal thickness specified for single-wall duct. 

2. Insulation below is also available in 2- and 3-inch (50- and 75-mm) thicknesses. 
3. Insulation:  1-inch- thick fibrous glass, unless otherwise indicated.  Terminate insulation where double-

wall duct connects to single-wall duct or uninsulated components, and reduce outer shell diameter to 
inner duct diameter. Termination of double-wall shall be indoors. 
 
a. Thermal Conductivity (k-Value):  0.26 at 75 deg F mean temperature. 

4. Inner Ducts:  Fabricate with 0.028-inch- thick sheet metal. 
5. Maintain concentricity of inner duct to outer shell by mechanical means.  Prevent dislocation of 

insulation by mechanical means. 
  

C. Fittings:  Fabricate double-wall (insulated) fittings with an outer shell and an inner duct. 

1. Inner Ducts: Fabricate with 0.028 inch thick sheet metal. 

D. Outdoor/Exposed:  Ductwork and fittings outdoors shall be sealed water tight.  Slope the sheet metal away 
from joints and fittings.  Joints and fittings shall be at the high point were possible. 
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PART 3 - EXECUTION 
              
  
3.1 DUCT INSTALLATION, GENERAL 
 

A. Duct installation requirements are specified in other Division 15 Sections.  Drawings indicate general 
arrangement of ducts, fittings, and accessories. 

 
B. Construct and install each duct system for the specific duct pressure classification indicated. 

 
C. Install round and flat-oval ducts in lengths not less than 12 feet, unless interrupted by fittings. 

 
D. Install ducts with fewest possible joints. 

 
E. Install fabricated fittings for changes in directions, changes in size and shape, and connections. 

 
F. Install couplings tight to duct wall surface with a minimum of projections into duct. 

 
G. Install ducts, unless otherwise indicated, vertically and horizontally, parallel and perpendicular to building 

lines; avoid diagonal runs. 
 

H. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure 
elements of building. 

 
I. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness. 

 
J. Conceal ducts from view in finished spaces.  Do not encase horizontal runs in solid partitions, unless 

specifically indicated. 
 

K. Coordinate layout with suspended ceiling, fire- and smoke-control dampers, lighting layouts, and similar 
finished work. 

 
L. Electrical Equipment Spaces:  Route ductwork to avoid passing through transformer vaults and electrical 

equipment spaces and enclosures. 
 

M. Non-Fire-Rated Partition Penetrations:  Where ducts pass through interior partitions and exterior walls, 
and are exposed to view, conceal space between construction opening and duct or duct insulation with 
sheet metal flanges of same metal thickness as duct.  Overlap opening on four sides by at least 1-1/2 
inches. 

 
N. Fire-Rated Partition Penetrations:  Where ducts pass through interior partitions and exterior walls, install 

appropriately rated fire and smoke damper, sleeve, and firestopping sealant.  Fire and smoke dampers are 
specified in Division 15 Section "Duct Accessories."  Firestopping materials and installation methods are 
specified in Division 7 Section "Firestopping." 

         
 
3.2 SEAM AND JOINT SEALING 
 

A. General:  Seal duct seams and joints according to the duct pressure class indicated and as described in 
SMACNA's "HVAC Duct Construction Standards--Metal and Flexible." 

 
B. Where ducts pass through interior partitions and exterior walls,  
   
C. Pressure Classification Less Than 2-Inch wg:  Transverse joints. 
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D. Seal externally insulated ducts before insulation installation. 
 
E. Seal all seams and joints of shower room exhaust duct work water tight with silicone.  Slope duct down to 

exhaust grille. 
 
 
3.3 HANGING AND SUPPORTING 
  

A. Install rigid round, rectangular, and flat-oval metal duct with support systems indicated in SMACNA's 
"HVAC Duct Construction Standards--Metal and Flexible." 

 
B. Support horizontal ducts within 24 inches of each elbow and within 48 inches of each branch intersection. 

 
C. Support vertical ducts at a maximum interval of 8 feet and at each floor. 
 
D. Install upper attachments to structures with an allowable load not exceeding one-fourth of failure (proof-

test) load. 
 
E. Install concrete inserts before placing concrete. 
        
F. Install vertical and horizontal supports for ductwork located on the roof and other structures.  The support 

is to be per SMACNA’s supporting standards.  Supports are to be for lateral and longitudinal.  
 
 
3.4 CONNECTIONS 
 

A. Connect equipment with flexible connectors according to Division 15 Section " Air Duct Accessories." 
 

B. For branch, outlet and inlet, and terminal unit connections, comply with SMACNA's "HVAC Duct 
Construction Standards--Metal and Flexible." 

      
 
3.5 FIELD QUALITY CONTROL 
 

A. Disassemble, reassemble, and seal segments of systems as required to accommodate leakage testing 
and as required for compliance with test requirements. 

 
B. Conduct tests, in presence of Architect, at static pressures equal to maximum design pressure of system 

or section being tested.  If pressure classifications are not indicated, test entire system at maximum 
system design pressure.  Do not pressurize systems above maximum design operating pressure.  Give 
seven days' advance notice for testing. 

 
C. Determine leakage from entire system or section of system by relating leakage to surface area of test 

section. 
 

D. Maximum Allowable Leakage:  Comply with requirements for Leakage Classification 3 for round and flat-
oval ducts, Leakage Classification 12 for rectangular ducts in pressure classifications less than and equal 
to 2-inch wg (both positive and negative pressures), and Leakage Classification 6 for pressure 
classifications from 2- to 10-inch wg. 

 
E. Remake leaking joints and retest until leakage is less than maximum allowable. 

 
F. Leakage Test:  Perform tests according to SMACNA's "HVAC Air Duct Leakage Test Manual." 
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3.6 ADJUSTING 
 

A. Adjust volume-control dampers in ducts, outlets, and inlets to achieve design airflow. 
 

B. Refer to Division 15 Section "Testing, Adjusting, and Balancing" for detailed procedures. 
 
 
3.7   CLEANING 
 

A. After completing system installation, including outlet fittings and devices, inspect the system.  Vacuum 
ducts before final acceptance to remove dust and debris. 

 
 
3.8   DUCT LINER APPLICATION 
  

A. Insulation thickness: 1 inch Duct. 
  

B. Line all supply ductwork downstream of boxes,  and all rectangular low pressure transfer air, supply air, 
return air, mixed air, relief air.  

   
C. PLENUM INSULATION 

 
1. All supply, return, and mixed air plenums shall be lined with 1" thick duct liner.  

 
    
       

END OF SECTION 15815 
 
N:\08\08100\08166 Mountainlands ATC\03_Specifications\100%\Div 15\15815 Metal Ducts.doc 
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SECTION 15816 

COMMON DUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Includes But Not Limited To: 
1. General procedures and requirements for ductwork. 
2. Repair leaks in ductwork, as identified by smoke test, at no additional cost to Owner. 
3. Soundproofing procedures for duct penetrations of walls, ceilings, and floors in mechanical equipment 

rooms. 

B. Related Sections: 
1. Section 07 9219:  Quality of acoustic sealant. 

1.2 SUBMITTALS 

A. Samples:  Sealer and gauze proposed for sealing ductwork. 

B. Quality Assurance / Control: 
1. Manufacturer’s installation manuals providing detailed instructions on assembly, joint sealing, and 

system pressure testing for leaks. 
2. Specification data on sealer and gauze proposed for sealing ductwork. 

1.3 QUALITY ASSURANCE 

A. Requirements:  Construction details not specifically called out in Contract Documents shall conform to 
applicable requirements of SMACNA HVAC Duct Construction Standards. 

B. Pre-Installation Conference:  Schedule conference immediately before installation of ductwork. 

PART 2 - PRODUCTS 

A. Finishes, Where Applicable:  Colors as selected by Architect. 

B. Duct Hangers: 
1. One inch by 18 ga galvanized steel straps or steel rods as shown on Drawings, and spaced not more 

than 96 inches apart.  Do not use wire hangers. 
2. Attaching screws at trusses shall be 2 inch No. 10 round head wood screws.  Nails not allowed. 
3. Attach threaded rod to steel joist with Grinnell Steel washer plate Fig. 60 - ph-1.  Double nut 

connection. 

C. Penetration Soundproofing Materials: 
1. Insulation for Packing:  Fiberglass.  
2. Calking:  Polysulphide. 
3. Escutcheon Frame:  22 ga galvanized iron 2 inches wide. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. During installation, protect open ends of ducts by covering with plastic sheet tied in place to prevent 
entrance of debris and dirt. 

B. Make necessary allowances and provisions in installation of sheet metal ducts for structural conditions of 
building.  Revisions in layout and configuration may be allowed, with prior written approval of Architect.  
Maintain required airflows in suggesting revisions. 

C. Hangers And Supports: 
1. Install pair of hangers close to each transverse joint and elsewhere as required by spacing indicated in 

table on Drawings. 
2. Install upper ends of hanger securely to floor or roof construction above by method shown on 

Drawings. 
3. Attach strap hangers to ducts with cadmium-plated screws.  Use of pop rivets or other means will not 

be accepted. 
4. Where hangers are secured to forms before concrete slabs are poured, cut off flush all nails, strap 

ends, and other projections after forms are removed. 
5. Secure vertical ducts passing through floors by extending bracing angles to rest firmly on floors 

without loose blocking or shimming.  Support vertical ducts, which do not pass through floors, by using 
bands bolted to walls, columns, etc.  Size, spacing, and method of attachment to vertical ducts shall 
be same as specified for hanger bands on horizontal ducts. 

D. Penetration Soundproofing 
1. Pack space between ducts and structure full of fiberglass insulation of sufficient thickness to be 

wedged tight, allowing space for application of calking. 
2. Provide calking at least 2 inches thick between duct and structure on both ends of opening through 

structure. 
3. Provide metal escutcheon on Equipment Room side.  Secure escutcheon to wall. 

3.2 CLEANING 

A. Clean interior of duct systems before final completion. 

END OF SECTION 15816 

N:\08\08100\08166 Mountainlands ATC\03_Specifications\100%\Div 15\15816 Common Duct Requirements.doc 
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SECTION 15820 
 

AIR DUCT ACCESSORIES 
 
 
PART 1  - GENERAL 
 
 
1.1  RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

 
 
1.2  SUMMARY 
 

A. This Section includes the following: 
 

1. Backdraft dampers. 
2. Manual-volume dampers. 
3. Fire and smoke dampers. 
4. Fire dampers 
5. Turning vanes. 
6. Duct-mounted access doors and panels. 
7. Flexible ducts. 
8. Flexible connectors. 
9. Duct accessory hardware. 
10. High efficiency take-offs. 
11. Concealed damper regulators. 
12. Dryer vent booster fan. 
13. Remote damper adjustment 

 
B. Related Sections include the following: 

 
1. Division 8 Section "Access Doors" for wall- and ceiling-mounted access doors and panels. 
2. Division 15 Section "Air Terminals" for constant-volume and variable-air-volume control boxes, and 

reheat boxes. 
3. Division 15 Section "Diffusers, Registers, and Grilles." 
4. Division 16 Section "Fire Alarm Systems" for duct-mounted fire and smoke detectors. 

 
 
1.3  SUBMITTALS 
 

A. Product Data:  For the following: 
 

1. Backdraft dampers. 
2. Manual-volume dampers. 
3. Fire and smoke dampers. 
4. Duct-mounted access doors and panels. 
5. Flexible ducts. 
6. Concealed damper regulators. 

 
B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loadings, required 

clearances, method of field assembly, components, location, and size of each field connection.  Detail the 
following: 
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1. Special fittings and manual- and automatic-volume-damper installations. 
2. Fire- and smoke-damper installations, including sleeves and duct-mounted access doors and panels. 

 
C. Product Certificates:  Submit certified test data on dynamic insertion loss; self-noise power levels; and 

airflow performance data, static-pressure loss, dimensions, and weights. 
 
 
1.4  QUALITY ASSURANCE 
 

A. NFPA Compliance:  Comply with the following NFPA standards: 
 

1. NFPA 90A, "Installation of Air Conditioning and Ventilating Systems." 
2. NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems." 

 
 
1.5  EXTRA MATERIALS 
 

A. Furnish extra materials described below that match products installed, are packaged with protective 
covering for storage, and are identified with labels describing contents. 

 
1. Fusible Links:  Furnish quantity equal to 10 percent of amount installed. 

 
 
PART 2  - PRODUCTS 
 
 
2.1  SHEET METAL MATERIALS 
 

A. Galvanized, Sheet Steel:  Lock-forming quality; ASTM A 653/A 653M, G90 coating designation; mill-
phosphatized finish for surfaces of ducts exposed to view. 

 
B. Carbon-Steel Sheets:  ASTM A 366/A 366M, cold-rolled sheets, commercial quality, with oiled, exposed 

matte finish. 
 

C. Aluminum Sheets:  ASTM B 209, Alloy 3003, Temper H14, sheet form; with standard, one-side bright 
finish for ducts exposed to view and mill finish for concealed ducts. 

 
D. Extruded Aluminum:  ASTM B 221, Alloy 6063, Temper T6. 

 
E. Reinforcement Shapes and Plates:  Galvanized steel reinforcement where installed on galvanized, sheet 

metal ducts; compatible materials for aluminum and stainless-steel ducts. 
 

F. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for 36-inch length or less; 3/8-inch minimum 
diameter for lengths longer than 36 inches. 

 
 
2.2  BACKDRAFT DAMPERS 
 

A. Description:  Suitable for horizontal or vertical installations. 
 

B. Frame:  0.063-inch- thick extruded aluminum, with mounting flange. 
 

C. Blades:  0.050-inch- thick aluminum sheet. 
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D. Blade Seals:  Neoprene. 
 

E. Blade Axles:  Nonferrous. 
 

F. Tie Bars and Brackets:  Aluminum. 
 

G. Return:   Spring with adjustable tension adjustable counter balance. 
 
 
2.3  MANUAL-VOLUME DAMPERS 
 

A. General:  Factory fabricated with required hardware and accessories.  Stiffen damper blades for stability.  
Include locking device to hold single-blade dampers in a fixed position without vibration.  Close duct 
penetrations for damper components to seal duct consistent with pressure class. 

 
1. Pressure Classifications of 3-Inch wg or Higher:  End bearings or other seals for ducts with axles full 

length of damper blades and bearings at both ends of operating shaft. 
 

B. Volume Dampers: Dampers smaller than 4 square feet of face area.  Multiple- or single-blade, opposed-
blade design as indicated, low-leakage rating, with linkage outside airstream, and suitable for horizontal or 
vertical applications. 

 
1. Galvanized Steel Frames:  Hat-shaped, 16 gauge, Galvanized steel channels; frames with flanges 

where indicated for attaching to walls; and flangeless frames where indicated for installing in ducts. 
2. Galvanized Steel Blades:  Single skin 16 gauge galvanized steel. 
3. Blade Axles:  Nonferrous. 
4. Bearings:  Molder synthetic sleeve type. 

 
C. Jackshaft:  1-inch- diameter, galvanized steel pipe rotating within a pipe-bearing assembly mounted on 

supports at each mullion and at each end of multiple-damper assemblies. 
 

1. Length and Number of Mountings:  Appropriate to connect linkage of each damper of a multiple-
damper assembly. 

 
D. Damper Hardware:  Zinc-plated, die-cast core with dial and handle made of 3/32-inch- thick zinc-plated 

steel, and a 3/4-inch hexagon locking nut.  Include center hole to suit damper operating-rod size.  Include 
elevated platform for insulated duct mounting. 

 
E. Each volume damper concealed above an inaccessible ceiling, etc., shall be provided with a shaft 

extended through the ceiling, to which shall be attached a chrome-plated or painted Ventlock No. 666 
concealed damper regulator.  No. 680 Ventlock miter gears shall be used where necessary. 

 
 
2.4  COMBINATION FIRE-SMOKE DAMPERS 
 

A. General:  Labeled to UL 555S and meeting the code requirements.  Combination fire and smoke dampers 
shall be labeled for one-and-one-half-hour rating to UL 555 for rating assemblies less than 3 hours and 
three hours for rating assemblies 3 hours or more. 

 
B. Leakage Rate: Class 1 with less than 8 cfm square foot leakage at  4" w.g. static pressure. 

 
C. Pressure Rating: Fully operational will velocities to 4000 FPM and pressures in excess of 4" w.g. 
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D. Fire Stat: Remotely resetable damper position with switches for remote indication.  High Temperature limit 
returns damper to protection mode when temperature reaches operational limit of damper/actuator 
assembly.  

 
E. Frame and Blades:  0.064-inch- thick, galvanized, sheet steel, blades are to be Airfoil. 

 
F. Mounting Sleeve:  Factory-installed, 0.052-inch- thick, unless otherwise indicated, galvanized, sheet steel; 

length to suit wall or floor application. 
 

G. Damper Motors: Locate outside air stream unless otherwise indicated.  Provide for two-position action. 
 

1. Electric of voltage to match fire alarm system (120V).  UL listed as part of damper assembly.  
2. Outdoor Motors and Motors in Outside-Air Intakes:  Equip with O-ring gaskets designed to make 

motors weatherproof.  Equip motors with internal heaters to permit normal operation at minus 40 deg 
F. 

 
H. Provide smoke dampers with two contactor indicators, one for the open position & one for the closed 

position. 
 
I. Temperature ratings are to be 250 deg F. Minimum. 

 
J. Operational Ratings 2000 fpm at 4 in. wg. 

 
K. Provide a factory mounted single point smoke detector with the Damper.  UL Listed  S1383. This is not 

required if a Fire Alarm is provided by division 16. 
 

L. Provide a testable/resettable switch with each damper. 
 
 
2.5    FIRE DAMPERS 
 

A. Curtain type fire dampers. 
 

1. Ratings Fire Resistance: 1½ hours in accordance with UL 555.    
2. Dynamic Closure Rating: Dampers shall be classified for dynamic closure to 2000 fpm and 4 inches 

w.g. (1 kPa) static pressure. 
 

B. Construction: 
 

1. Integral Sleeve Frame: Minimum 20 gauge roll formed galvanized steel. 
2. Blades: 
 

a. Style:  Curtain type, out of airstream. 
b. Action: Spring or gravity closure upon fusible link release. 
c. Orientation:  Horizontal. 
d. Material:  Minimum 24 gage (0.6 mm) roll formed galvanized steel. 
 

3. Closure Springs: Type 301 stainless steel, constant force type, if required. 
4. Temperature Release Device: 212 degrees F (100 degrees C) fusible link. 
5. Mounting: Vertical and/or Horizontal. Duct Transition Connection, Damper Style: Blades out of air 

stream, high free area. 
6. Finish:  Mill galvanized. 
7. Indicator Switches: Microswitch. 
8.  Mounting Angles: FAST, 1-1/2 x 1-1/2 inches (38 x 38 mm). Provide steel mullions for dampers in 

oversized masonry walls.  Provide duct breakaway connection in all duct/damper connections. 



HFS Architects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
AIR DUCT ACCESSORIES    15820 -5 

 
 
2.6  TURNING VANES 
 

A. Fabricate single blade vanes to comply with SMACNA's "HVAC Duct Construction Standards-Metal and 
Flexible." 

 
B. Acoustic Turning Vanes:  Fabricate of airfoil-shaped aluminum extrusions with perforated faces and 

fibrous-glass fill. 
 
 
2.7  DUCT-MOUNTED ACCESS DOORS AND PANELS 
 

A. General:  Fabricate doors and panels airtight and suitable for duct pressure class. 
 

B. Frame:  Galvanized, sheet steel, with bend-over tabs and foam gaskets. 
 

C. Door:  Double-wall, galvanized, sheet metal construction with insulation fill and thickness, and number of 
hinges and locks as indicated for duct pressure class.  Include vision panel where indicated.  Include 1-by-
1-inch butt or piano hinge and cam latches. 

 
D. Seal around frame attachment to duct and door to frame with neoprene or foam rubber. 

 
E. Insulation:  1-inch- thick, fibrous-glass or polystyrene-foam board. 

 
 
2.8  FLEXIBLE CONNECTORS 
 

A. General:  Flame-retarded or noncombustible fabrics, coatings, and adhesives complying with UL 181, 
Class 1. 

 
B. Standard Metal-Edged Connectors:  Factory fabricated with a strip of fabric 3-1/2 inches wide attached to 

two strips of 2-3/4-inch- wide, 0.028-inch- thick, galvanized, sheet steel or 0.032-inch aluminum sheets.  
Select metal compatible with connected ducts. 

 
C. Flexible Connector Fabric:  Glass fabric double coated with a synthetic-rubber, weatherproof coating 

resistant to the sun's ultraviolet rays and ozone environment. 
 

1. Minimum Weight:  26 oz./sq. yd.. 
2. Tensile Strength:  530 lbf/inch in the warp, and 440 lbf/inch in the filling. 

 
 
2.9 FLEXIBLE DUCTS 
 

A. General:  Comply with UL 181, Class 1. 
 

B. Flexible Ducts, Insulated:  Factory-fabricated, insulated, round duct, with an outer jacket enclosing 1-1/2-
inch- thick, glass-fiber insulation around a continuous inner liner. 

 
1. Reinforcement:  Steel-wire helix encapsulated in inner liner. 
2. Outer Jacket:  Glass-reinforced, silver Mylar with a continuous hanging tab, integral fibrous-glass tape, 

and nylon hanging cord. 
3. Inner Liner:  Polyethylene film. 

 
C. Pressure Rating:  6-inch wg positive, 1/2-inch wg negative. 
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D. Flexible duct connections from the main trunk ducts to diffuser boots shall be furnished and installed as 

shown on the drawings.  Flexible ducts shall have compression fittings on both ends.  Flexible ducts shall 
connect to trunk duct with high efficiency takeoffs.  A balance damper with locking quadrant will be 
provided downstream of take-off from trunk duct.  

 
E. Ducts shall conform to the requirements for Class I connectors when tested in accordance with "Standard 

for Factory Made Air Ducts Materials and Air Duct Connectors" (UL 181).  Ducts shall also pass the 15 
minute U.L. flame penetration test as specified in the UL 181 Standard. 

 
F. Flexible ducts shall not extend more than 5’-0”. Flexible ductwork shall be run in straight lengths.  Flexible 

ductwork is not allowed to bend 90 degrees.  If a bend is needed use sheet-metal hard elbows. 
 
 
2.10 ACCESSORY HARDWARE 
 

A. Instrument Test Holes:  Cast iron or cast aluminum to suit duct material, including screw cap and gasket.  
Size to allow insertion of pitot tube and other testing instruments, and length to suit duct insulation 
thickness. 

 
B. Splitter Damper Accessories:  Zinc-plated damper blade bracket; 1/4-inch, zinc-plated operating rod; and a 

duct-mounted, ball-joint bracket with flat rubber gasket and square-head set screw. 
 

C. Flexible Duct Clamps:  Stainless-steel band with cadmium-plated hex screw to tighten band with a worm-
gear action, in sizes 3 to 18 inches to suit duct size. 

 
D. Adhesives:  High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and 

grease. 
 
 
2.11 DRYER VENT BOOSTER FAN 
 

A. Booster System 
 

1. Inline fan shall be of the centrifugal, direct driven type. 
 

B. Construction 
 

1. Fan housing shall be constructed of heavy gauge galvanized sheet metal.  Internal air turning vanes 
shall be provided for maximum air performance.  Fan shall be supplied with externally mounted 
electrical terminal box and pre-wired terminal strip connections.  Capacitor shall be enclosed within the 
fan electrical junction box. 

2. Motorized impeller shall be an external rotor type, class B insulation, totally enclosed permanent split 
capacitor type.  Bearings shall be permanently sealed self lubricating ball type.  Motor shall be 
equipped with automatic reset thermal overload protection.  Motor shall be acceptable for continuous 
duty. 

3. Fan wheel shall be of the backward inclined centrifugal type with a well designed inlet venturi for 
maximum performance.  Motorized impeller shall be both statically and dynamically balanced as one 
integral unit to provide for vibration free performance. 

4. Integral DB 10 positive pressure sensing switch shall be mounted on the fan and prewired to the 
terminal strip provided in fan electrical junction box.  Switch shall incorporate a delay-on-make timer 
cycle to maintain fan performance for intervals of 10 minutes until drying cycle is completed. 

 
C. Performance 
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1. Fan air and sound performance shall be certified by AMCA and licensed to bear the AMCA seal. 
 

D. Code Approval 
 

1. Fan shall be tested and approved by UL and CSA (or equal) for safety. Fan shall be Kanalflakt. 
 
 
2.12 REMOTE DAMPER OPERATOR 

 
A. Damper controller and cable shall be concealed above the ceiling or in the walls. Cable to consist of 

Bowden cable .054” stainless steel control wire encapsulated in 1/16” flexible galvanized spiral wire 
sheath. Control kit shall consist of 2-5/8” diameter die cast aluminum housing with 3” diameter zinc plated 
[polished chrome is optional] cover, and 14 gauge steel rack and pinion gear drive converting rotary 
motion to push-pull motion. Control shaft shall be D-style flatted 1/4” diameter with 265 degree rotation 
providing graduations for positive locking and control, and 1-1/2” linear travel capability. Control kit is 
designed to be imbedded in the ceiling flush with the finished surface or flush will the wall. Control kit shall 
be manually operated using Young Regulator Model 030-12 wrench. Control kit shall be Young Regulator 
Model 270-301 or prior approved equal. 

 
 
 
PART 3  - EXECUTION 
 
 
3.1  INSTALLATION 
 

A. Install duct accessories according to applicable details shown in SMACNA's "HVAC Duct Construction 
Standards--Metal and Flexible" for metal ducts and NAIMA's "Fibrous Glass Duct Construction Standards" 
for fibrous-glass ducts. 

 
B. Install volume dampers in lined duct; avoid damage to and erosion of duct liner. 

 
C. Provide test holes at fan inlet and outlet and elsewhere as indicated. 

 
D. Install fire and smoke dampers according to manufacturer's UL-approved written instructions. 

 
1. Install fusible links in fire dampers. 

 
E. Install duct access panels for access to both sides of duct coils.  Install duct access panels downstream 

from volume dampers, fire dampers, turning vanes, and equipment. 
 

1. Install duct access panels to allow access to interior of ducts for cleaning, inspecting, adjusting, and 
maintaining accessories and terminal units. 

2. Install access panels on side of duct where adequate clearance is available. 
 

F. Label access doors according to Division 16 Section "Identification for Piping and Equipment." 
 

G. Where flexible duct is indicated, use insulated flexible duct for supply air  return and exhaust air.   
 

H. Use the remote damper operator when they are called out on the drawings or when the damper cannot be 
easily accessed. 
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3.2  ADJUSTING 
 

A. Adjust duct accessories for proper settings. 
 

B. Adjust fire and smoke dampers for proper action. 
 

C. Final positioning of manual-volume dampers is specified in Division 15 Section "Testing, Adjusting, and 
Balancing." 

 
 
 

END OF SECTION 15820 
 
 
N:\08\08100\08166 Mountainlands ATC\03_Specifications\100%\Div 15\15820 Air Duct Accessories.doc 
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SECTION 15845 
 

AIR TERMINALS 
 
 
PART 1  - GENERAL 
 
 
1.1  RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

 
 
1.2  SUMMARY 
 

A. This Section includes the following: 
 

1. Single-duct air terminals. 
2. Provide discharge air sensors at the outlet of all Boxes. 
3. Fan-Power air terminals.(see schedule for exact type). 

 
B. Related Sections include the following: 

 
1. Division 15 Section "Duct Insulation" for external insulation of air terminals. 
2. Division 15 Section "Control Systems Equipment" for control devices installed on air terminals. 

 
 
1.3  SUBMITTALS 
 

A. Product Data:  Include rated capacities; shipping, installed, and operating weights; furnished specialties; 
and accessories for each model indicated.  Include a schedule showing drawing designation, room 
location, number furnished, model number, size, and accessories furnished. 

 
B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loadings, required 

clearances, method of field assembly, components, and location and size of each field connection. 
 

1. Wiring Diagrams:  Detail wiring for power, signal, and control systems and differentiate between 
manufacturer-installed and field-installed wiring. 

 
 
1.4  QUALITY ASSURANCE 
 

A. Product Options:  Drawings and schedules indicate requirements of air terminals and are based on 
specific systems indicated.  Other manufacturers' systems with equal performance characteristics may be 
considered.  Refer to Division 1 Section "Substitutions." 

 
B. Listing and Labeling:  Provide electrically operated air terminals specified in this Section that are listed and 

labeled. 
 

1. The Terms "Listed" and "Labeled":  As defined in NFPA 70, Article 100. 
 

C. NFPA Compliance:  Install air terminals according to NFPA 90A, "Standard for the Installation of Air 
Conditioning and Ventilating Systems." 
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D. Comply with NFPA 70 for electrical components and installation. 
 
 
PART 2  - PRODUCTS 
 
 
2.1  MANUFACTURERS 
 

A. Manufacturers:  Subject to compliance with requirements, provide air terminals by one of the following: 
 

1. Air System Components; Krueger Div. 
2. Anemostat Products Div. 
3. Environmental Technologies. 
4. Metalaire 
5. Nailor Industries Inc. 
6. Titus. 
7. Tuttle & Bailey, Hart & Cooley, Inc. 
8. York International Corp. 
9. Phoenix 
10. Price 

 
 
2.2  SINGLE-DUCT AIR TERMINALS 
 

A. Configuration:  Volume-damper assembly inside unit casing.  Locate control components inside protective 
metal shroud. 

 
B. Casings:  Steel or aluminum sheet metal of the following minimum thicknesses: 

 
1. Upstream Pressure Side:  0.0239-inch steel. 
2. Downstream Pressure Side:  0.0179-inch steel. 

 
C. Casing Lining:  Minimum of 1-inch- thick, fiber-free insulation, 1.5-lb/cu. ft. density, complying with NFPA 

90A requirements and UL 181 erosion requirements.  Secure lining to prevent delamination, sagging, or 
settling. 

 
D. Plenum Air Inlets:  Round stub connections for duct attachment. 

 
E. Plenum Air Outlets:  S-slip and drive connections. 

 
F. Access:  Removable panels to permit access to dampers and other parts requiring service, adjustment, or 

maintenance; with airtight gasket and quarter-turn latches. 
 

G. Volume Damper:  Construct of galvanized steel with peripheral gasket and self-lubricating bearings. 
 

1. Maximum Damper Leakage:  3 percent of nominal airflow at 3-inch wg inlet static pressure. 
 

H. Hot-Water Heating Coil: 2- row; 1/2-inch copper tube, mechanically expanded into aluminum-plate fins; 
leak tested underwater to 200 psig; and factory installed. 

 
I.  Controls: Furnish by ATC Contractor. The ATC contractor to ship controls to box manufacturer, controls to 

be installed by box manufacturer or the the ATC contract or is to field mount controls. The terminal box 
manufacturer shall provide a flow cross or (2) pipe sensor suitable for interfacing with a Honeywell 
microbridge flow transmitter.  Boxes shall be compatible with ATC controls . 
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J. Ductwork connections to boxes shall be sealed within a chemical resistant mastic . 
 

K. Provide a discharge air sensor at the outlet of all boxes.  Coordinate with the controls. 
 
 
2.3  SOURCE QUALITY CONTROL 
 

A. Testing Requirements:  Test and rate air terminals according to ARI 880, "Industry Standard for Air 
Terminals." 

 
B. Identification:  Label each air terminal with plan number, nominal airflow, maximum and minimum factory-

set airflows, coil type, and ARI certification seal. 
 
 
PART 3  - EXECUTION 
 
 
3.1  INSTALLATION 
 

A. Install air terminals level and plumb, according to manufacturer's written instructions, rough-in drawings, 
original design, and referenced standards; and maintain sufficient clearance for normal service and 
maintenance. 

 
B. Connect ductwork to air terminals according to Division 15 ductwork Sections. 

 
 
3.2  CONNECTIONS 
 

A. Install piping adjacent to air terminals to allow service and maintenance. 
 

B. Hot-Water Piping:  In addition to requirements in Division 15 Section "Hydronic Piping," connect heating 
coils to supply with shutoff valve, strainer, control valve, and union or flange; and to return with balancing 
valve and union or flange. 

 
C. Ground equipment. 

 
1. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening 

values.  Where manufacturer's torque values are not indicated, use those specified in UL 486A and UL 
486B. 
 

 
3.3  FIELD QUALITY CONTROL 
 

A. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment. 
 
 
3.4  CLEANING 
 

A. After completing system installation, including outlet fittings and devices, inspect exposed finish.  Remove 
burrs, dirt, and construction debris, and repair damaged finishes. 

 
 
3.5  COMMISSIONING 
 

A. Verify that installation of each air terminal is according to the Contract Documents. 



HFS Architects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
AIR TERMINALS    15845 - 4 

 
B. Check that inlet duct connections are as recommended by air terminal manufacturer to achieve proper 

performance. 
 

C. Check that controls and control enclosure are accessible. 
 

D. Verify that control connections are complete. 
 

E. Check that nameplate and identification tag are visible. 
 

F. Verify that controls respond to inputs as specified. 
 
 
3.6  DEMONSTRATION 
 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel as specified 
below: 

 
1. Train Owner's maintenance personnel on procedures and schedules related to startup and shutdown, 

troubleshooting, servicing, and preventive maintenance. 
2. Review data in the maintenance manuals.  Refer to Division 1 Section "Contract Closeout." 
3. Review data in the maintenance manuals.  Refer to Division 1 Section "Operation and Maintenance 

Data." 
4. Schedule training with Owner, through Architect, with at least 7 days' advance notice. 

 
 

END OF SECTION 15845 
 
 
 
 
N:\08\08100\08166 Mountainlands ATC\03_Specifications\100%\Div 15\15845 Air Terminals.doc 
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SECTION 15853 

 
POWER VENTILATORS 

 
 
PART 1  - GENERAL 
 
 
1.1  RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

 
 
1.2  SUMMARY 
 

A. This Section includes the following: 
 

1. Utility set fans. 
2. Centrifugal roof ventilators. 
3. In-line centrifugal fans. 
4. Kitchens exhaust fans. 

 
B. Related Sections:  The following Sections contain requirements that relate to this Section: 

 
1. Division 7 Section "Manufactured Roof Specialties" for roof curbs and equipment supports. 
2. Division 15 Section "Instrumentation and Controls for HVAC" for control devices. 
3. Division 16 Section "Disconnects and Circuit Breakers" for disconnect switches. 
4. Division 16 Section "Motor Controllers" for motor starters. 

 
C. Products furnished, but not installed, under this Section include roof curbs for roof-mounted exhaust fans. 
 

 
D. Provide neoprene gasket between fan-mounted curbs and the fan for sound transmission also isolated 

fans with rubber grommet.  
 
 
1.3  PERFORMANCE REQUIREMENTS 
 

A. Project Altitude:  Base air ratings on actual site elevations. 
 

B. Operating Limits:  Classify according to AMCA 99. 
 

C. Fan Unit Schedule:  The following information is described in an equipment schedule on the Drawings. 
 

1. Fan performance data including capacities, outlet velocities, static pressures, sound power 
characteristics, motor requirements, and electrical characteristics. 

2. Fan arrangement including wheel configuration, inlet and discharge configurations, and required 
accessories. 

 
 
1.4  SUBMITTALS 
 

A. General:  Submit each item in this Article according to the Conditions of the Contract and Division 1 
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Specification Sections. 
 
B. Product Data including rated capacities of each unit, weights (shipping, installed, and operating), furnished 

specialties, accessories, and the following: 
 

1. Certified fan performance curves with system operating conditions indicated. 
2. Certified fan sound power ratings. 
3. Motor ratings and electrical characteristics plus motor and electrical accessories. 
4. Material gages and finishes, including color charts. 
5. Dampers, including housings, linkages, and operators. 

 
C. Shop Drawings from manufacturer detailing equipment assemblies and indicating dimensions, weights, 

loadings, required clearances, method of field assembly, components, and location and size of each field 
connection. 

 
D. Coordination Drawings, according to Division 15 Section "Basic Mechanical Requirements," for roof 

penetration requirements and for reflected ceiling plans drawn accurately to scale and coordinating 
penetrations and units mounted above ceiling.  Show the following: 

 
1. Roof framing and support members relative to duct penetrations. 
2. Ceiling suspension assembly members. 
3. Size and location of initial access modules for acoustical tile. 
4. Ceiling-mounted items including light fixtures, diffusers, grilles, speakers, sprinklers, access panels, 

and special moldings. 
 

E. Wiring diagrams detailing wiring for power and control systems and differentiating clearly between 
manufacturer-installed and field-installed wiring. 

 
F. Maintenance data for power ventilators to include in the operation and maintenance manual specified in 

Division 1 and in Division 15 Section "Basic Mechanical Requirements." 
 
 
1.5  QUALITY ASSURANCE 
 

A. Electrical Component Standard:  Provide components that comply with NFPA 70 and that are listed and 
labeled by UL where available. 

 
B. Listing and Labeling:  Provide electrically operated fixtures specified in this Section that are listed and 

labeled. 
 

1. The Terms "Listed" and "Labeled":  As defined in the National Electrical Code, Article 100. 
2. Listing and Labeling Agency Qualifications:  A "Nationally Recognized Testing Laboratory" (NRTL) as 

defined in OSHA Regulation 1910.7. 
 

C. AMCA Compliance:  Provide products that meet performance requirements and are licensed to use the 
AMCA Seal. 

 
D. NEMA Compliance:  Provide components required as part of fans that comply with applicable NEMA 

standards. 
 

E. UL Standard:  Provide power ventilators that comply with UL 705. 
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1.6  PROJECT CONDITIONS 
 

A. Field Measurements:  Verify dimensions by field measurements.  Verify clearances. 
 

B. Do not operate fans until ductwork is clean, filters are in place, bearings are lubricated, and fans have 
been commissioned. 

 
 
1.7  COORDINATION AND SCHEDULING 
 

A. Coordinate the size and location of structural steel support members. 
 

B. Coordinate the installation of roof curbs, equipment supports, and roof penetrations.  Roof specialties are 
specified in Division 7 Sections. 

 
 
1.8  EXTRA MATERIALS 
 

A. Furnish one set of belts for each belt-driven fan that match products installed, are packaged with 
protective covering for storage, and are identified with labels clearly describing contents. 

 
 
PART 2  - PRODUCTS 
 
 
2.1  MANUFACTURERS 
 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
 

1. Utility Set Fans and Stair Pressurization and Kitchen Fan : 
 

a. Cook (Loren) Co. 
b. ILG Industries, Inc. 
c. Trane Co. (The). 
d. Twin City Fan & Blower Co. 
e. Greenheck 

 
2. Centrifugal Roof Dome Ventilators: 

 
a. Penn Ventilator Co. 
b. Broan Mfg. Co., Inc. 
c. Central Blower Co. 
d. Cook (Loren) Co. 
e. Greenheck Fan Corp. 
f. ILG Industries, Inc. 
g. Jenn Industries Inc. 
h. Captive Air. 

 
3. In-Line Centrifugal Fans, Mixed Flow Fans: 

 
a. Cook (Loren) Co. 
b. Woods 
c. ILG Industries, Inc. 
d. Jenn Industries Inc. 
e. Greenheck 
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2.2  CENTRIFUGAL ROOF DOME  VENTILATORS 
 

A. Description:  Belt-driven or direct-drive centrifugal fans, as indicated, consisting of housing, wheel, fan 
shaft, bearings, motor and disconnect switch, drive assembly, curb base, and accessories. 

 
B. Housing:  Removable, spun-aluminum, dome top and outlet baffle; square, one-piece, aluminum base with 

venturi inlet cone. 
 

C. Housing:  Removable, extruded-aluminum, rectangular top; square, one-piece, aluminum base with venturi 
inlet cone. 

 
D. Fan Wheels:  Aluminum hub and wheel with backward-inclined blades. 

 
E. Belt-Driven Drive Assembly:  Resiliently mounted to the housing, with the following features: 

 
1. Fan Shaft:  Turned, ground, and polished steel drive shaft keyed to wheel hub. 
2. Shaft Bearings:  Permanently lubricated, permanently sealed, self-aligning ball bearings. 
3. Pulleys:  Cast-iron, adjustable-pitch motor pulley. 
4. Fan and motor isolated from exhaust air stream. 

 
F. Accessories:  The following items are required as indicated: 

 
1. Disconnect Switch:  Nonfusible type, with thermal-overload protection mounted inside fan housing, 

factory wired through an internal aluminum conduit. 
2. Bird Screens:  Removable 1/2-inch mesh, aluminum or brass wire. 
3. Dampers:  Counterbalanced, parallel-blade, backdraft dampers mounted in curb base; factory set to 

close when fan stops. 
4. Roof Curbs:  Galvanized steel; mitered and welded corners; 2-inch- thick, rigid, fiberglass insulation 

adhered to inside walls; and 2-inch wood nailer.  Size as required to suit roof opening and fan base. 
 

a. Configuration:  Self-flashing without a cant strip, with mounting flange. 
b. Overall Height:  14 inches. 

 
 
2.3  IN-LINE CENTRIFUGAL FANS  
 

A. Description:  In-line, belt-driven centrifugal fans consisting of housing, wheel, outlet guide vanes, fan shaft, 
bearings, drive assembly, motor and disconnect switch, mounting brackets, and accessories. 

 
B. Housing: Heavy gauge steel with straightening vanes; inlet and outlet flanges; and support bracket. 

 
C. Belt-Driven Units:  Motor mounted on adjustable base, with adjustable sheaves, enclosure around belts 

within fan housing, and lubricating tubes from fan bearings extended to outside of fan housing. 
 

D. Fan Wheels: Steel backward inclined blades  welded to steel  hub. 
 

E. Accessories:  The following accessories are required as indicated: 
 

1. Companion Flanges:  For inlet and outlet duct connections. 
2. Fan Guards:  Expanded metal in removable frame.  Provide belt guards for units not connected to 

ductwork. 
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2.4  KITCHEN CENTRIFUGAL UPBLAST EXHAUSTERS 
 

A.  Description: Belt-driven or direct-drive centrifugal fans, as   indicated, consisting of housing, wheel, fan 
shaft, bearings, motor   and disconnect switch, drive assembly, curb base, and accessories. 

 
B.  Housing:  Removable, spun-aluminum, upblast top; square, one-piece,     aluminum base with venturi inlet 

cone. 
 

C.  Fan Wheels:  Aluminum hub and wheel with backward-inclined blades. 
 

D. Belt-Driven Drive Assembly:  Resiliently mounted to the housing, with the  following features: 
 
E. Fan Shaft:  Turned, ground, and polished steel drive shaft keyed to wheel  hub. 

 
F. Shaft Bearings: Permanently lubricated, permanently sealed, self-aligning  ball bearings. 

 
G. Pulleys:  Cast-iron, adjustable-pitch motor pulley. 

 
H. Fan and motor isolated from exhaust air stream. 

 
I. Accessories:  The following items are required : 

 
J.  Disconnect Switch:  Nonfusible type, with thermal-overload protection   mounted inside fan housing, 

factory wired through an internal aluminum conduit. 
 

K. Bird Screens:  Removable 1/2-inch mesh, aluminum or brass wire. 
 

L.  Ventilated Roof Curbs:  Galvanized steel; mitered and welded corners; 2-inch- thick, rigid, fiberglass 
insulation adhered to inside walls; and 2-inch wood nailer.  Size as required to suit roof opening and fan 
base. 

 
M. The motor and bearing shall not come into contact with the discharge air and shall be readily accessible 

without removal of fan or housing from location.  
 

N. The fan shall have a hinged base allowing inspection and cleaning of the ductwork by tilting the fan 
assembly on the curb.  The fan shall have a grease collector. Fan shall meet NFPA- Restaurant 
requirements.  

 
 
2.5   UTILITY SET FANS 
 

A. Description:  Belt-driven centrifugal fans consisting of housing, wheel, fan shaft, bearings,  motor, drive 
assembly, and accessories. 

 
B. Housings:  Fabricated of steel with side sheets fastened with a deep lock seam or welded to scroll sheets. 

 
1. Housings Discharge Arrangement:  Adjustable to 8 standard positions. 

 
C. Fan Wheels:  Single width, single inlet, welded to cast-iron or       cast-steel hub and spun steel inlet cone, 

with hub keyed to       shaft. 
 

1. Blade Materials:  Steel, or type 304 stainless steel 
2. Blade Type:  Die formed, backward inclined airfoil.  

 
D. Fan Shaft:  Turned, ground, and polished steel keyed to wheel hub. 
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E. Shaft Bearings:  Prelubricated and sealed, self-aligning, pillow-      block-type ball bearings with AFBMA 9, 

L-50 of 200,000 hours. 
 

F. Belt Drives:  Factory mounted, with final alignment and belt       adjustment made after installation. 
 

1. Service Factor Based on Fan Motor:  1.5. 
2. Motor Pulleys:  Adjustable pitch for use with motors through 5 horsepower  (HP); fixed pitch for use 

with       motors larger than 5 HP.  Select pulley so pitch adjustment is at the middle of the adjustment 
range at fan design conditions. 

3. Belts:  Oil resistant, nonsparking, and nonstatic; matched sets for multiple belt drives. 
4. Belt Guards:  Fabricate of steel for motors mounted on the outside of the fan cabinet. 

 
G. Accessories:  The following accessories are required as indicated: 

 
1. Access Doors:  Gasketed doors with latch-type handles. 
2. Spark-Resistant Construction:  AMCA 99 construction, if required. 
3. Drain Connections:  3/4-inch threaded coupling drain connection installed at lowest point of housing. 
4. Weather Hoods:  Weather resistant with stamped vents over motor and drive compartment. 

 
 
2.6 MIXED FLOW FANS 

A. AMCA certified and bear AMCA seal. 

B. Heavy gauge steel, continuously welded fan housing reinforced with rigid bracing. 

C. Fan Wheel: Air Foil. 

D. Grease lubricated, precision anti-friction pillow block bearings, self-aligning type. 

E. V-belt drive with belt guard, mounted outside fan. 

F. Installed with vibration isolation as shown on drawings.  

G. Approved Products: 
 

1. Cook QMX. 
2. Barry. 
3. Twin City. 

 
 
2.7 MOTORS 
 

A.  Refer to Division 15 Section "Motors" for general requirements for factory-installed motors. The Fan for 
the Grease utility only needs a spark rating of C 

 
 

2.8 FACTORY FINISHES 
 

A. Sheet Metal Parts:  Prime coat before final assembly. 
 

B.  Exterior Surfaces:  Baked-enamel finish coat after assembly. 
 

C.  Aluminum Parts:  No finish required. 
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2.9 SOURCE QUALITY CONTROL 
 

A. Testing Requirements:  The following factory tests are required as indicated: 
 

1. Sound Power Level Ratings:  Comply with AMCA 301, "Methods for Calculating Fan Sound Ratings 
From Laboratory Test Data."  Test fans according to AMCA 300, "Reverberant Room Method for 
Sound Testing of Fans."  Label fans with the AMCA Seal. 

2. Fan Performance Ratings:  Establish flow rate, pressure, power, air density, speed of rotation, and 
efficiency by factory tests and ratings according to AMCA 210, "Laboratory Methods of Testing Fans 
for Rating." 

 
 
PART 3 - EXECUTION 
 
 
3.1 EXAMINATION 
 

A. Examine areas and conditions for compliance with requirements of installation tolerances and other 
conditions affecting performance of the power ventilators.  Do not proceed with installation until 
unsatisfactory conditions have been corrected. 

 
 
3.2 INSTALLATION 
 

A. Install power ventilators according to manufacturer's written instructions. 
 

B. Support units using the vibration-control devices indicated.  Vibration-control devices are specified in 
Division 15 Section "Vibration Control." 

 
1. Support utility set fans on steel bases  or roof supports using housed spring isolators.  Secure units to 

anchor bolts installed in housekeeping base. 
2. Secure roof-mounted fans to roof curbs with cadmium-plated hardware. 
 

a. Installation of roof curbs is specified in Division 7 Sections. 
 

3. Suspend units from structural steel support frame using threaded steel rods and vibration isolation 
springs. 

 
C. Install units with clearances for service and maintenance. 

 
D. Label units according to requirements specified in Division 15 Section "Mechanical Identification." 

 
   
3.3 CONNECTIONS 
 

A. Duct installation and connection requirements are specified in other Division 15 Sections.  Drawings 
indicate the general arrangement of ducts and duct accessories.  Make final duct connections with flexible 
connectors. 

 
B. Electrical:  Conform to applicable requirements in Division 16 Sections. 
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C. Grounding:  Ground equipment.  Tighten electrical connectors and terminals, including grounding 
connections, according to manufacturer's published torque-tightening values.  Where manufacturer's 
torque values are not indicated, use those specified in UL 486A and UL 486B. 

 
 
 
 
 
3.4 FIELD QUALITY CONTROL 
 

A. Manufacturer's Field Service:  Provide services of a factory-authorized service representative to supervise 
the field assembly of components and installation of fans, including duct and electrical connections, and to 
report results in writing. 

 
 
3.5 ADJUSTING 
 

A. Adjust damper linkages for proper damper operation. 
 

B. Adjust belt tension. 
 

C. Lubricate bearings. 
 
 
3.6 CLEANING 
 

A. After completing installation, inspect exposed finish.  Remove burrs, dirt, and construction debris, and 
repair damaged finishes including chips, scratches, and abrasions. 

 
B. Clean fan interiors to remove foreign material and construction debris.  Vacuum clean fan wheel and 

cabinet. 
 
 
3.7 COMMISSIONING 
 

A. Final Checks before Startup:  Perform the following operations and checks before startup: 
 

1. Verify that shipping, blocking, and bracing are removed. 
2. Verify that unit is secure on mountings and supporting devices and that connections for piping, ducts, 

and electrical components are complete.  Verify that proper thermal-overload protection is installed in 
motors, starters, and disconnects. 

3. Perform cleaning and adjusting specified in this Section. 
4. Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan wheel free 

rotation and smooth bearing operation.  Reconnect fan drive system, align and adjust belts, and install 
belt guards. 

5. Lubricate bearings, pulleys, belts, and other moving parts with factory-recommended lubricants. 
6. Verify that manual and automatic volume control and fire and smoke dampers in connected ductwork 

systems are in the fully open position. 
7. Disable automatic temperature-control operators. 

 
B. Starting procedures for fans are as follows: 

 
1. Energize motor; verify proper operation of motor, drive system, and fan wheel.  Adjust fan to indicated 

RPM. 
2. Measure and record motor voltage and amperage. 
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C. Shut unit down and reconnect automatic temperature-control operators. 

 
D. Refer to Division 15 Section "Testing, Adjusting, and Balancing" for procedures for air-handling-system 

testing, adjusting, and balancing. 
 

E. Replace fan and motor pulleys as required to achieve design conditions. 
 

 
3.8 DEMONSTRATION 
 

A. Train Owner's maintenance personnel on procedures and schedules related to startup and shutdown, 
troubleshooting, servicing, and preventive maintenance. 

 
B. Review data in the operation and maintenance manuals.  Refer to Division 1 Section "Contract Closeout." 
 
C. Schedule training with Owner, through Architect, with at least 7 days' advance notice. 
 
D. Demonstrate operation of power ventilators.  Conduct walking tour of the Project.  Briefly identify location 

and describe function, operation, and maintenance of each power ventilator. 
 
 

END OF SECTION 15853 
 

N:\08\08100\08166 Mountainlands ATC\03_Specifications\100%\Div 15\15853 Power Ventilators.doc 
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SECTION 15855 

 
DIFFUSERS, REGISTERS, AND GRILLES 

 
 
PART 1  - GENERAL 
 
 
1.1   RELATED DOCUMENTS 
 

A Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

 
 
1.2  SUMMARY 
 

A This Section includes ceiling- and wall-mounted diffusers, registers, and grilles. 
 

B Related Sections include the following: 
 

1. Division 10 Section "Louvers and Vents" for fixed and adjustable louvers and wall vents, whether or 
not they are connected to ducts. 

2. Division 15 Section "Duct Accessories" for fire and smoke dampers and volume-control dampers not 
integral to diffusers, registers, and grilles. 

3. Division 15 Section "Testing, Adjusting, and Balancing" for balancing diffusers, registers, and grilles. 
 

 
1.3   DEFINITIONS 
 

A Diffuser:  Circular, square, or rectangular air distribution outlet, generally located in the ceiling and 
comprised of deflecting members discharging supply air in various directions and planes and arranged to 
promote mixing of primary air with secondary room air. 

 
B Grille:  A louvered or perforated covering for an opening in an air passage, which can be located in a 

sidewall, ceiling, or floor. 
 

C Register:  A combination grille and damper assembly over an air opening. 
 
 
1.4   SUBMITTALS 
 

A Product Data:  For each model indicated, include the following: 
 

1. Data Sheet:  For each type of air outlet and inlet, and accessory furnished; indicate construction, 
finish, and mounting details. 

2. Performance Data:  Include throw and drop, static-pressure drop, and noise ratings for each type of air 
outlet and inlet. 

3. Schedule of diffusers, registers, and grilles indicating drawing designation, room location, quantity, 
model number, size, and accessories furnished. 

4. Assembly Drawing:  For each type of air outlet and inlet; indicate materials and methods of assembly 
of components. 

 
B Coordination Drawings:  Reflected ceiling plans and wall elevations drawn to scale to show locations and 

coordination of diffusers, registers, and grilles with other items installed in ceilings and walls. 
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C Samples for Initial Selection:  Manufacturer's color charts showing the full range of colors available for 

diffusers, registers, and grilles with factory-applied color finishes.  Colors to be off-white, unless otherwise 
selected by Architect during submittal stage. 

 
D Samples for Verification:  Of diffusers, registers, and grilles, in manufacturer's standard sizes, showing the 

full range of colors.  Prepare Samples from the same material to be used for the Work. 
 
 
1.5   QUALITY ASSURANCE 
 

A Product Options:  Drawings and schedules indicate specific requirements of diffusers, registers, and grilles 
and are based on the specific requirements of the systems indicated.  

 
B NFPA Compliance:  Install diffusers, registers, and grilles according to NFPA 90A, "Standard for the 

Installation of Air-Conditioning and Ventilating Systems." 
 
 
PART 2  - PRODUCTS 
 
 
2.1   MANUFACTURERS 
 

A Available Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

 
1. Air Factors  
2. Krueger  
3. Metal Aire 
4. Nailor 
5. Price  
6. Titus  
7.   AJ Manufacturing for OR diffusers. 

    
 
2.2   REGISTERS, GRILLES, & DIFFUSERS 
     

A. General:  The frames for all registers, grilles, and diffusers shall match type of ceiling where they are to be 
installed.  Special frames shall be provided for narrow T-bar ceilings.  Refer to reflected ceiling plan and 
other specification divisions for ceiling type.  See drawings for exact types. 

 
 

 
2.4   SOURCE QUALITY CONTROL 
 

A. Testing:  Test performance according to ASHRAE 70, "Method of Testing for Rating the Performance of 
Air Outlets and Inlets." 

 
 
PART 3  - EXECUTION 
 
 
3.1  EXAMINATION 
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A. Examine areas where diffusers, registers, and grilles are to be installed for compliance with requirements 
for installation tolerances and other conditions affecting performance of equipment.  Do not proceed with 
installation until unsatisfactory conditions have been corrected. 

 
 
3.2  INSTALLATION 
 

A. Install diffusers, registers, and grilles level and plumb, according to manufacturer's written instructions, 
Coordination Drawings, original design, and referenced standards. 

 
B. Ceiling-Mounted Outlets and Inlets:  Drawings indicate general arrangement of ducts, fittings, and 

accessories.  Air outlet and inlet locations have been indicated to achieve design requirements for air 
volume, noise criteria, airflow pattern, throw, and pressure drop.  Make final locations where indicated, as 
much as practicable.  For units installed in lay-in ceiling panels, locate units in the center of the panel.  
Where architectural features or other items conflict with installation, notify Architect for a determination of 
final location. 

 
C. Install diffusers, registers, and grilles with airtight connection to ducts and to allow service and 

maintenance of dampers, air extractors, and fire dampers. 
 
 
3.3  ADJUSTING 
 

A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed, before 
starting air balancing. 

 
 
3.4  CLEANING 
 

A. After installation of diffusers, registers, and grilles, inspect exposed finish.  Clean exposed surfaces to 
remove burrs, dirt, and smudges.  Replace diffusers, registers, and grilles that have damaged finishes. 

 
  

END OF SECTION 15855 
 

N:\08\08100\08166 Mountainlands ATC\03_Specifications\100%\Div 15\15855 Diffusers, Registers and Grilles.doc 
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SECTION 15856 

 
GRAVITY HOODS 

 
 
PART 1 - GENERAL 
 
 
1.1  RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

 
 
1.2  SUMMARY 
 

A. This Section includes the following: 
 

1. Gravity Relief & Intake Hoods 
 

B. Related Sections:  The following Sections contain requirements that relate to this Section: 
 

1. Division 7 Section "Manufactured Roof Specialties" for roof curbs and equipment supports.  
 

C. Products furnished, but not installed, under this Section include roof curbs for roof-mounted exhaust fans. 
 
 
1.3  SUBMITTALS 
 

A. General:  Submit each item in this Article according to the Conditions of the Contract and Division 1 
Specification Sections. 

 
B. Product Data including rated capacities of each unit, weights (shipping, installed, and operating), furnished 

specialties, accessories, and the following: 
 

1. Material gages and finishes, including color charts. 
2. Dampers, including housings, linkages, and operators. 

 
C. Shop Drawings from manufacturer detailing equipment assemblies and indicating dimensions, weights, 

loadings, required clearances, method of field assembly, components, and location and size of each field 
connection. 

 
D. Maintenance data for hoods include in the operation and maintenance manual specified in Division 1 and 

in Division 15 Section "Basic Mechanical Requirements." 
 
 
1.4  PROJECT CONDITIONS 
 

A. Field Measurements:  Verify dimensions by field measurements.  Verify clearances. 
       
 
1.5  COORDINATION AND SCHEDULING 
 

A. Coordinate the size and location of structural steel support members. 
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B. Coordinate the installation of roof curbs, equipment supports, and roof penetrations.  Roof specialties are 

specified in Division 7 Sections. 
 
 
PART 2 - PRODUCTS 
 
 
2.1  MANUFACTURERS 

 
A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 

 
1. Gravity Hood (louvered type): 

 
a. Penn Ventilator Co. 
b. Cook (Loren) Co. 
c. Greenheck Fan Corp. 

 
 
2.2  GRAVITY HOODS (See Schedule for Type) 
 

A. Description: Louvered hood, roof mounted air exhaust housing. 
   

B. Housing: Louver houses shall have heavy .081" thickness extruded aluminum blades of the storm blade 
style with corners mitered and welded or box corners if ordering filters. 

 
C. Accessories:  The following items are required as indicated: 

 
1. Bird Screens:  Removable 1/2-inch mesh, aluminum or brass wire. 
2. Dampers:  Counterbalanced, parallel-blade, backdraft dampers mounted in curb base. 
3. Roof Curbs:  Galvanized steel; mitered and welded corners; 2-inch- thick, rigid, fiberglass insulation 

adhered to inside walls; and 2-inch wood nailer.  Size as required to suit roof opening and fan base. 
 

a. Configuration:  Built-in raised cant and mounting flange. 
b. Overall Height:  12 inches. 

 
 
2.3  FACTORY FINISHES 
 

A. Sheet Metal Parts:  Prime coat before final assembly. 
 

B. Exterior Surfaces:  Baked-enamel finish coat after assembly. 
 

C. Aluminum Parts:  No finish required. 
     
 
PART 3 - EXECUTION 
 
 
3.1  EXAMINATION 
 

A. Examine areas and conditions for compliance with requirements of installation tolerances and other 
conditions affecting performance of the power ventilators.  Do not proceed with installation until 
unsatisfactory conditions have been corrected. 
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3.2  INSTALLATION 
 

A. Install hoods according to manufacturer's written instructions. 
   

B. Install units with clearances for service and maintenance. 
 
 
3.3  CONNECTIONS 
 

A. Duct installation and connection requirements are specified in other Division 15 Sections.  Drawings 
indicate the general arrangement of ducts and duct accessories.  

 
 
3.4  ADJUSTING 
 

A. Adjust damper linkages for proper damper operation. 
 
 
3.5  CLEANING 
 

A. After completing installation, inspect exposed finish.  Remove burrs, dirt, and construction debris, and 
repair damaged finishes including chips, scratches, and abrasions. 

 
B. Clean interiors to remove foreign material and construction debris.  

 
 
3.6  COMMISSIONING 
 

A. Final Checks before Startup:  Perform the following operations and checks before startup: 
 

1. Verify that unit is secure on mountings and supporting devices and that connections for ducts are 
complete.  

2. Perform cleaning and adjusting specified in this Section. 
 

B. Starting procedures for fans are as follows: 
 
 
3.7  DEMONSTRATION 
 

A. Train Owner's maintenance personnel on procedures and schedules related to startup and shutdown, 
troubleshooting, servicing, and preventive maintenance. 

 
B. Review data in the operation and maintenance manuals.  Refer to Division 1 Section "Contract Closeout." 

 
C. Schedule training with Owner, through Architect, with at least 7 days' advance notice. 

 
 

END OF SECTION 15856 
 
N:\08\08100\08166 Mountainlands ATC\03_Specifications\100%\Div 15\15856 Gravity Hoods.doc 
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SECTION 15860 

 
FAN WALL TYPE CUSTOM AIR-HANDLING UNITS 

 
 
PART 1 – GENERAL 
 
 
1.1   RELATED DOCUMENTS 
 

A.  Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

 
 
1.2  SUMMARY 
 

A.   This Section includes custom air-handling units for indoor installations 
 

1.   Factory-fabricated, field-assembled, double-wall casings for HVAC equipment  
2.   Shop Drawings for each air handler are required.  
3.  This division shall be responsible for complete submittals which shall include the engineering of the 

Casings, filters, coils. Dampers and fans. The Air Handlers shall be engineering and submitted with 
shop drawings. 

4.    Air handlers shall be provided with a multi-fan array. The multiply fans must comply with the 
manufactures recommendations distances for space before, after and to the sides of each fan. 

5.   The fans shall be wire for a single point connection.  This division shall provide VFD’s which shall be 
factory wired as well. The supply and return fans shall each have 2 VFD’s one primary and one for 
standby.    

6.   The Manufacturer shall submit with his bid the delivery time to the site and the ship date. 
 

B.   Medium pressure ductwork from the fan discharge plenum for a distance of 25 feet 0 inches from supply 
plenum shall have interior acoustic insulation and shall be equal to United Sheet Metal K-27 double wall.  
Duct sizes shown on drawings are free inside dimensions.  Lining of ductwork shall be with 1.5-pound 
density, 1-inch thick fiberglass equal to Sheet Metal Products Company Aerocor.  Inside face of 
insulation shall be enclosed by an inner perforated protective liner with inner perforated metal coupling 
and exterior metal coupling.  All fittings shall be similarly insulated.  Install ductwork in strict accordance 
with manufacturer's recommendations. 

 
 
1.3   SUBMITTALS 
 

A.  General:  Submit each item in this Article according to the Conditions of the Contract and Division 1 
Specification Sections. 

 
B.   Product Data for each central-station air-handling unit specified,  including the following: 

 
1.  Certified fan-performance curves with system operating conditions indicated. 
2.  Certified fan-sound power ratings. 
3.  Certified coil-performance ratings with system operating conditions indicated. 
4.  Motor ratings and electrical characteristics plus motor and fan accessories. 
5.  Material gages and finishes. 
6.  Filters with performance characteristics. 
7.  Dampers, including housings, linkages, and operators. 
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C.  Shop Drawings from manufacturer detailing equipment assemblies and indicating dimensions, weights, 
loadings, required clearances, method of field assembly, components, and location and size of each field 
connection. 

 
D.  Coordination Drawings, including floor plans and sections drawn to scale.  Submit with Shop Drawings.  

Show mechanical-room layout and relationships between components and adjacent structural and 
mechanical elements.  Show support locations, type of support, and weight on each support.  Indicate and 
certify field measurements. 

 
E.  Field test reports indicating and interpreting test results relative to compliance with specified requirements. 

 
F.  Maintenance data for custom air-handling units to include in the operation and maintenance manual. 

 
 
1.4   QUALITY ASSURANCE 
 

A.  UL and NEMA Compliance:  Provide motors required as part of air-handling units that are listed and 
labeled by UL and comply with applicable NEMA standards. 

 
B.  Comply with NFPA 70 for components. 

 
C.  Listing and Labeling:  Provide electrically operated components specified in this Section that are listed and 

labeled. 
 

1.  The Terms "Listed" and "Labeled":  As defined in the National Electrical Code, Article 100. 
2.  Listing and Labeling Agency Qualifications:  A "Nationally Recognized Testing Laboratory" (NRTL) as 

defined in OSHA Regulation 1910.7. 
 

D.  Coordination:  Coordinate layout and installation of air-handling units with piping and ductwork and with 
other installations. 

 
E.  Air Handling units and major components shall be products of Manufacturing firms regularly engaged in 

manufacture of this equipment with characteristics and capacities required and whose products have been 
in satisfactory use in similar service for not less than 10 years. 

 
 
1.5  DELIVERY, STORAGE, AND HANDLING 
 

A.  Deliver air-handling unit as a factory-assembled module with protective crating and covering. 
 

B.  Lift and support units with manufacturer's designated lifting or supporting points.  
 

C.  Field assembled units furnished in multiple sections per manufacturers instructions. 
 
 
1.6   SEQUENCING AND SCHEDULING 
 

A.  Coordinate size and location of concrete housekeeping bases.  Cast anchor-bolt inserts into base. 
 

B.  Coordinate size and location of structural-steel support members. 
 
 
 
 
1.7   EXTRA MATERIALS 
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A.  Furnish extra materials described below that match products installed, are packaged with protective 

covering for storage, and are identified with labels describing contents. 
 

B.  Filters:  Furnish 1 set for each air-handling unit. 
 
 
1.8   WARRANTY 
 

A.   The special warranty specified in this Article shall not deprive Owner of other rights Owner may have 
under other provisions of Contract Documents and shall be in addition to, and run concurrent with, other 
warranties made by Contractor under requirements of Contract Documents. 

 
B.  Special Warranty:  Submit a written warranty signed by manufacturer and Installer agreeing to repair any 

leaks in the exterior units casings for a period  5 years from date of Substantial Completion. 
 
 
PART 2 - PRODUCTS 
 
 
2.1   MANUFACTURERS 
 

A.  Available Manufacturers:  Subject to compliance by one of the following: 
 

1.  Ventrol 
2.   ClimateCraft 
3.   Huntair 

 
 
2.2   MANUFACTURED UNITS 
 

A.  General Description:  Factory assembled, consisting of fans, motor and drive assembly, coils, damper, 
plenums, filters, drip pans, and mixing dampers. 

 
B.  Motor and Electrical Components:  Refer to Division 15 Section "Motors." 

 
 
2.3  CABINET 

 
A.  Casing Construction: Walls and roof to be 2” Double Wall construction as indicated in the specification for 

each section of the unit. Cabinet is with a minimum 16-gauge Bonderized, Powder Coated, A60 
galvanized steel solid outer panel and inner liner(s) for double wall construction. Panels to be of standing 
seam construction with seams turned inward to provide a smooth flush exterior.  Panels to be screwed 
together on maximum 8” centers with minimum 5/16” zinc plated screws sealed with a continuous bead of 
Sikaflex-1A  caulking applied between the matching panel seams prior to assembly (sandwiched and 
sealed by the compression of the panels), and with a final bead following assembly on both the exterior 
and interior panel seams to produce an air tight unit. Wall to base skin and wall to roof panel seams shall 
be sealed with 1/2” x 1/8” Poron-Rubber strips and all exterior seams shall be continuously caulked to 
assure leak-proof integrity of the unit housing. AHU unit housing shall be constructed to prevent 
conditioned air bypass or mitigation through unit walls, roof and floor around any interior partition or 
component blank-off walls such as for filters, coils or fan bulkheads.  

 
B.  Insulation: Panels to be insulated with 2” thick, 3.0 pcf, fiberglass insulation. Insulation to meet NFPA 90A, 

NFPA 90B and ASTM E 84 requirements for Flame Spread of 25 or less and Smoke Development of 50 
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or less. Insulation shall have a thermal conductivity K factor of .23 Btu/hr/Sq. ft/degree F @ 75 F mean 
and provide the following sound attenuation characteristics (per ASTM C 423 - Type “A” Mounting): 

 
Octave bands        125     250      500      1k        2k        4k        8k 
Absorption Coefficient   .17      .80       1.16     1.15     1.11     1.10     1.05 (2” thick, 3.0 pcf) 
 
All cut edges of the board insulation shall be completely enclosed by the unit panels.  
A finish bead of caulking will be applied over all foil to panel seams and/or inner liners to main panel 
seams to completely encapsulate the insulation. 

 
C.  Interior liners: to be minimum 20-gauge Bonderized, Powder Coated, A60 galvanized steel; solid and / or 

perforated metal throughout the unit for the walls and roof, except in applicable cooling coil section, 
humidifier section and the plenum section immediately downstream of the humidifier will have solid 
Bonderized, Powder Coated, A60 galvanized steel inner liners. A finish bead of caulking will be applied 
between the liner and the interior panel seams to completely seal the panel. 

 
D.  Roof panels: weatherproof roofs shall be constructed with raised seams. Raised Roof Seams to be sealed 

between sandwiched panels with a bead of silicone caulking. The top of each roof panel seam is to 
receive a final bead of caulking and be sealed with a 16-gauge roof cleat mechanically formed to enclose 
the standing seam at the roof panel to panel joint. Roof to slope from center axis of roof to sides a 
minimum 1/8” per foot to allow complete water drainage and preclude standing water. Roof panels to 
overlap the side panels a minimum 1” all around the unit creating an overhang to reduce direct runoff from 
the roof down over the side panels. All doors and louvers shall have a formed rain shield extending a 
minimum of 1” from the wall to direct water away from the door and louver openings. 

 
E.  Stiffeners of angle steel shall be supplied as required to maintain a casing deflection criteria of 1/100 at 1.5 

times the working pressure. 
 

 
2.4  BASE CONSTRUCTION 
 

A.  Unit bases shall be constructed from structural steel, channel iron frame around the entire perimeter of the 
unit and provided with intermediate structural tubing, channel and angle iron as required to support all 
internal components. All tubing, channel and angle joints shall be solid welded. Bolted or formed channel 
bases are not acceptable.  

 
B.  The unit base shall be covered with a 1/4” Aluminum Tread-Plate floor with continuously sealed seams. 

Base shall be provided with removable lifting lugs minimum (4) per section, properly located to assure 
uniform loading.  Maximum spacing between lifting lugs shall be 120”. 

 
C.  Base shall be insulated with 4” 3.0 pcf fiberglass insulation under the base skin with a minimum 20-gauge 

G90 galvanized steel liner. Insulation to meet same criteria as explained under the cabinet casing 
requirements. 

 
D.  Drain pans shall be 304 SS, double-walled construction with solid welded seams for complete water 

capture and containment. Pans under cooling coils shall extend a minimum 12” passed the leaving face of 
the coil in direction of airflow. Drain Pans shall be fully recessed in the unit floor and all headers and return 
bends shall be located over the drain pan for collection of all condensate forming on headers and return 
bends. All coils shall be easily removable without cutting or removing any portion of the drain pan. Pans 
shall be insulated between the liner and the main pan. Pans shall be IAQ Double Sloping to a single drain. 
Drain connection shall be a minimum 1-1/4” diameter MIPS thread extending out through the channel 
base the same side as the coil connections unless other wised indicated on the drawings. Pans shall be 
provided for cooling coils, humidifiers, out side air intakes and under other components as required. 
Mastic coated drain pans are not acceptable as they are “non-Cleanable”. 
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E.  All large openings (greater than one square foot) in the floor, including dampers openings, shall be 
covered with a removable, Powder Coated, heavy gauge, steel grating bolted in place and suitable for 
walking on. Grating shall be capable of supporting minimum 300 pounds and shall prevent personnel and 
large objects from falling through into the space / duct below the opening. 

 
F.  Provide a perimeter collar around the entire unit and around each floor opening to insure unit is watertight. 

The entire base shall act as a secondary drain pan to hold up to 1” of water. 
 

 
2.5  ACCESS DOORS 
 

A.  Access doors shall be 2” thermal break construction with exterior panel minimum 20-gauge Bonderized 
Powder Coated, A60 galvanized and interior panel minimum 20-gauge Bonderized Powder Coated, A60 
galvanized. Door jam & frame shall be constructed of extruded aluminum with continuously welded 
corners for rigidity. Door panels shall be insulated with (2”) expandable foam insulation completely 
encapsulated and sealed between the door panels and frame. Provide doors located and sized to allow for 
routine maintenance including motor replacement and filter replacement, electrical components and any 
other sections or components requiring access or maintenance. 

 
B.  Doors shall be provided with a minimum (2) dual acting heavy duty key locking composite latches through 

48” high, (3) latches through 72” high. Latches shall be operable from both the interior and exterior of the 
unit. Door latches on doors into fan sections shall be provided with a hasp or other mechanism to facilitate 
locking of the doors. Door hinge shall be heavy duty Stainless Steel. Door shall be sealed with continuous 
hollow closed cell foam gasket. 

 
C.  Doors to be provided with double high performance closed cell replaceable neoprene bulb type gasket 

seals around the entire perimeter of the door / frame. 
 

D.  Doors shall open against static pressure unless obstructed by internal components. If obstructed by 
internal components on the positive sections requiring access, the doors shall open with pressure and 
shall be provided with a safety restraining mechanism. Doors used to access rotating equipment shall be 
provided with an OSHA approved safety latching mechanism requiring a tool to open and shall also have 
a highly visible, permanently fixed, caution sign on the exterior of the door. Doors with access to moving 
parts must also have locking hardware and meet current UL mechanical protection guidelines. Standard 
door size shall be 24” wide by 60” high unless restricted by height or section width. 

 
E.  Doors shall be provided with thermal pane wire glass viewing windows as called out for on the unit 

drawings in the specifications. Minimum window size to be 12” x 12” Thermal Break. Note: Door size limits 
window availability / maximum window size. 

 
 

2.6  FINISH 
 

A.  Base structure shall have a Dry Powder – Baked Polyester coating similar to Tiger #7035, Drylac Series 
49 or equal which is both lead and cadmium free.  Powder Coated Finish Color to be Gray, Sky White or 
Custom Color as specified by Architect / Owner with 7,000 Hour Salt Spray undercoat. 

 
B.  All wall, roof, interior divider walls, racks, blank-offs and Base Structure shall be coated with a Dry Powder 

- Baked Polyester coating similar to Tiger #7035, Drylac Series 49 or equal which is both lead and 
cadmium free. Each cabinet panel, panel liner and interior partition component is to be individually coated 
& baked following shearing, notching, punching, & forming to provide 100% powder coverage over the 
entire finished piece to include the interior, exterior and all metal edges.  

 
The coating process is completed prior to assembly of the unit too unsure all joined surfaces (panel to 
panel joints), are covered. Spray or brush applied coatings on the exterior of the cabinet only are not 
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acceptable. Powder Paint to have passed Salt Spray Resistance Test ASTM B 117-90 Minimum 1500 
Hours, Impact Test ASTM D 2794-90 up to 160 lbs and Humidity Resistance Test ASTM D 2247-87 
Minimum 1500-hour test w/ maximum blister 1/16 in/1 mm. Powder Coated Finish Color to be Gray, Sky 
White or Custom Color as specified by Architect / Owner with 7,000 Hour Salt Spray undercoat for 
superior corrosion resistance and easy cleaning. 

 
 
2.7  SUPPLY AND RETURN FANS 

 
A.  The FANWALL Array, shall consist of multiple, direct driven, arrangement 4 plenum fans constructed per 

AMCA requirements for the duty specified, (Class I, II, or III).  All fans shall be selected to deliver design 
air flow at the specified operating TSP at the specified motor speed and as scheduled.  The FANWALL 
Array shall be selected to operate at a system Total Static Pressure that does not exceed 90% of the 
specified fan’s peak static pressure producing capability at the specified fan speed. Each fan/motor “cube” 
(cell, cartridge) shall consist of an 11 gauge, A60 galvanized steel intake wall, 14 gauge spun steel inlet 
funnel, and an 11 gauge, A60 galvanized steel motor support plate and structure. The fan cartridge intake 
wall, inlet funnel, and motor support structure shall have a Powder Coated Finish Color to be Gray or Sky 
White for superior corrosion resistance and easy cleaning. 

 
When using FANWALL Array Control with Variable Frequency Drive(s), all motors shall be IEEE inverter 
duty, premium efficiency, TENV, T-frame motors selected at the specified or scheduled operating voltage 
and RPM(s). Each motor shall be provided with an AEGIS Shaft Grounding Ring (SGR) to prevent 
Electrical Discharge Machining (EDM) damage to the motor bearings and extend motor life by safely 
channeling harmful shaft currents to ground. The AEGIS SGR Conductive MicroFiber Brush system is a 
ring that slides over the end of the motor shaft and is locked in place with screw-on mounting brackets. 
The AGEGIS system is frictionless, has no wear and requires no maintenance or additional service during 
the life of the motor.  Alternative protection methods, such as isolated bearings or ceramic bearings, must 
be pre-approved by the engineer. 
 
Each fan/motor assembly shall be dynamically balanced to meet AMCA standard 204-96, category BV-5, 
Grade 1.0 with peak to peak deflection equal to or less than 0.5 mil at the design operating speed for the 
fan/motor cartridge. 
 
NOTE: FANWALL Arrays do NOT require spring isolators, seismic isolation, or inertia bases. Other 
manufacturers will provide spring isolators, if required for vibration and sound isolation. 

 
B.  The Discharge and Inlet bare fan Sound Power Levels for each individual octave band shall NOT exceed 

the values specified or scheduled for each individual Supply / Return FANWALL Array. 
 

Alternate manufacturers must submit acoustical data for review and approval prior to the bid indicating 
that the proposed alternate equipment can meet all specified performance requirements without impacting 
the equipment performance or design features including duct connection location, unit weights, acoustical 
performance, or specified total fan HP when compared to each individual Supply / Return FANWALL 
Array.  Proposals submitted which indicate a higher connected fan HP and higher sound power levels than 
specified or scheduled will NOT be accepted. 

 
C.  The FANWALL Array(s) shall be provided with Coplanar Silencer package(s) with (fiberglass or Huntair 

BHN aseptic) sound absorption, acoustical media as noted below and or scheduled.  The Coplanar 
Silencers shall NOT increase the fan total static pressure, nor shall they increase the airway tunnel length 
of the FWT Air Handling Unit when compared to the same FWT Air Handling Unit without a Coplanar 
Silencer array.  The Coplanar Silencers (sound attenuators) will reduce the bare fan discharge sound 
power levels as noted below and/or scheduled.  If NOT otherwise specified, the acoustical silencers shall 
reduce the bare fan discharge sound power levels by a minimum of 15 db, re 10^-12 watts with center 
frequencies of 125, 250, 500, 1000, 2000, 4000, and 8000 HZ when compared to the same Air Handling 
Unit without the silencers. 
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D.  Each fan in the (Supply Air or Return Air) FANWALL Array shall be provided with an Inlet Airflow 

Straightener to reduce the bare fan inlet and discharge sound power levels as noted below and / or 
scheduled. 

 
E.  The FANWALL Array shall consist of multiple fan and motor ”cells” (cubes), spaced in the air way tunnel 

cross-section to provide a uniform air flow and velocity profile across the entire air way tunnel cross-
section and components contained therein.  Each fan motor shall be individually wired to an electrical 
control panel containing a Motor Starter Protector (MSP) for each motor.  The Motor Starter Protectors will 
be wired to Variable Frequency Drive(s) (VFD) as specified elsewhere. Wire sizing shall be determined, 
and installed, in accordance with applicable NEC standards.  

 
NOTES:  Redundant Variable Frequency Drives are the preferred method of control.  In a failure mode, 
the Redundant (back-up) VFD maintains control of CFM and Static Pressure over the entire operation 
range. 

 
F.  The FANWALL Array shall produce a uniform air flow profile and velocity profile within the airway tunnel of 

the air handling unit not to exceed the specified cooling coil and/or filter bank face velocity when measured 
at a point 12” from the intake side of the FANWALL Array septum wall, and at a distance of 42” from the 
discharge side of the FANWALL Array septum wall.  

 
G.  Each fan/motor assembly shall be removable through a 30” wide, free area, access door located on the 

(discharge and / or inlet) side of the FANWALL Array.)  NOTE: Narrower width access doors may require 
the break-down of the fan/motor assemblies into separate fan and motor components. Refer to plans for 
locations and sizes of the Access Doors.   

 
H.  Any inactive or “blank” FANWALL Array “cube(s)” are equipped with Blank-off Plate(s) as standard.  

  

2.8  FANWALL TECHNOLOGYTM (FWT) ELECTRICAL 
 

A.  Provide complete electrical and control system(s) required to run the FANWALL system(s) including all 
equipment, material, electrical enclosure, electrical components and electrical labor. 

 
B.  FANWALL Array designs shall be in accordance with specific system requirements. Please see system 

requirements before electrical design of FANWALL system is to commence. 
 

C.  FANWALL Array electrical designs shall be in accordance with the NEC, UL 508A, and Local Codes. 
 

D.  Motor Circuit Protection: 
 

1.  All motors in the FANWALL Array shall be provided with an individual Motor Protection for thermal 
overload protection.  All motor starter (circuit) protectors shall be located in main enclosure(s) rated 
NEMA 1 Indoor or NEMA 3R Outdoor depending upon location. Electrical Enclosure(s) include Control 
Transformer, Lighting Transformer and will be Externally Mounted, Recess Mounted or Located Inside 
the Cabinet (where allowed) as required or as detailed on the plans. 

2.  Electrical enclosures must be factory-mounted and wired for a single point power connection 
 

E.  Input Line Filters: 
 

1.  As required by electrical design, when using variable frequency drives provide Input Line reactors with 
three percent (3%) impedance mounted externally if not already internal to variable frequency drive.  

 
F.  Output Filters: 
 



HFS Architects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
FAN WALL TYPE USTOM AIR HANDLING UNITS 15860 - 8 

1.  As required by electrical design, when using variable frequency drives where distance and filtering is 
an issue, provide output line reactors as required.  Size the output filter(s) accordingly to 
manufacturer’s recommendations.    

 
 

2.9  VIBRATION TESTING 
 

A.  A Factory Balance test shall be performed on the fan assembly to certify that the fan meets the following 
vibration values: 

 
Belt Driven - Spring Isolation Assembly 

 
Rotational  Vibration Amplitude 
Speed        Peak to Peak 
250 rpm5.0 mils 
500 rpm4.0 mils 
750 rpm3.0 mils 
1,000 rpm2.0 mils 
1,500 rpm1.5 mils 
1,750 rpm1.0 mils 

 
Direct Drive - Spring Isolation Assembly 

 
Rotational   Vibration Amplitude 
Speed         Peak to Peak 
Up to and including 2000 rpm  0.50 mils 
2000 + rpm0.25 mils 

 
Vibration measurements shall be taken in three orthogonal directions: One taken parallel to shaft in the 
horizontal plane and two taken perpendicular to the shaft in the horizontal and vertical planes. The values 
will be checked with the levels being measured in mils peak to peak. 

 
B.  During balancing, the fan shall be imposed with an operating resistance equal to the design external static 

pressure. 
 

C.  A certificate of compliance signed by the manufacturers Quality Control Inspector shall be attached to 
each fan assembly at the factory and incorporated into the operating and maintenance manuals. 

 
 

2.10  COILS/DIRECT AND INDIRECT 
 

A.  Chilled and Hot Water Coils shall have .008” aluminum fins rated in accordance with    ARI 410 for water, 
steam or ethylene/propylene glycol water mixture. The tubes shall have a minimum .035” wall thickness of 
seamless copper expanded into the fin collars to provide a permanent mechanical bond. No metallic or 
thermal bonding materials are acceptable. Return Bends shall be a minimum of one tube thickness 
greater than the main tubes, brazed replaceable copper (or CuproNickel). “U” type shaped tubes is not 
acceptable. Coil headers shall be non-ferrous seamless copper (cast iron headers are not acceptable), 
and provided with brass or copper male pipe connections. Pipe connections shall be same end 
connections. Each Coils supply & return connections shall be raised / lowered a minimum 6” from the 
bottom / top of the coil to allow room for piping connection hookup especially between stacked coils, coils 
near floors & coils near roofs. Each coil shall be provided with capped vent & drain connections extended 
to the exterior of the cabinet. All coils shall be fully drainable with no trapped tubes. Coils shall be counter 
flow design with connections either left or right hand as specified. The use of internal restrictive devices 
such as turbolater springs or ribbons to obtain turbulent  is not acceptable.  
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B.  Coil casings shall be minimum 16 gauge galvanized steel with formed flanges on all sides of the coil with 
the tube sheets having pressed or extruded tube holes. The coil casing shall be reinforced so that the 
maximum unsupported length is 60”. The reinforcements shall be of the same material as the casing. Both 
ends of the coil to be sealed off from the main air stream by full height blankoff’s on both the entering air 
and leaving air sides. Blankoff’s to be the same material as the coil casing. Headers and return bends to 
be further insulated with a closed cell neoprene gasket the full height & width of the coil casing to reduce 
condensation. 

 
C.  All coils are tested and rated in accordance with the Air Conditioning and Refrigeration Institute (ARI) 

Standard 410 and certified in accordance with the ARI certification program. All tubes shall be tested at a 
minimum 1500 PSIG and all assemblies tested under water at 350 PSIG and rated for 250 PSIG working 
pressures. Individual tube and core tests before installation of header are not considered satisfactory. 
Hydrostatic tests alone will not be acceptable.  

 
D.  Stacked Coils to be mounted with integral stacking flanges on the coil. 

 
E.  Coil Supply & Return piping connections extending through the cabinet wall shall be sealed by caulking on 

the exterior of the casing. 
 

 
2.11  DIRECT EVAPORATIVE COOLER 
 

A. Evaporative coolers shall be of heavy-duty construction, and be designed for industrial application. 
Evaporative media is fabricated from large glass fibers impregnated with insoluble rigidifying saturants in a 
cross-fluted design. Cooler shall be of a self-cleaning design. Media shall meet or exceed the required 
capacity and be at least as thick as listed on the mechanical equipment schedule. Cooler housing shall be 
constructed of 16 gauge 304 stainless steel. Sump shall be constructed from 10 gauge 304 stainless steel 
welded watertight at the corners. Dual distribution header shall be provided for media depths that exceed 
12 inches. The distribution header shall be fabricated from PVC pipe. The distribution supply piping and 
flush out line piping shall be PVC. Make-up line and level controls shall consist of a brass float valve, 
copper float, steel drain and overflow connections, water makeup, and fast fill connection. The copper 
bleed line shall be furnished with an adjustable ball valve. Coolers shall be furnished with a submersible 
pump.  All connections shall be piped to the exterior.   The pump shall be located outside of the air 
handler. 

 
2.12  PIPING 
 

A.   Condensate Drain Lines: Type L drawn-temper copper tubing with soldered joints. Pipe to the outside of 
the unit. 

 
 
2.13  FILTERS 
 

A.  Filters shall be arranged for Face, Rear or side loading as indicated on the detail drawings. Face loading is 
preferred where space allows. Face or rear loading to be in gasketed Universal Holding Frames. The filter 
rack assemblies to blanked off to the sides, roof and floor and properly sealed to minimize filter bypass 

 
B.  Filter section shall be factory fabricated as an integral part of the air handling unit. Filters to be arranged 

for face (rear) loading into a gasketed Universal holding frame. Filters to be 4”, Merv 13, UL Class 2. 
Provide (2) sets of filters. 

 
C.  Each filter bank to be provided with a Dwyer Series 2000 Magnehelic Air Filter Gauge. Gauges to be flush 

mounted. Provide with weatherproof enclosure for filter gauge(s) on outdoor units. 
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D.  For Upstream Face-loaded or Downstream Face-loaded Filters provide walk-in filter access sections 
upstream or downstream of the filter rack(s) with adequate space for filter service. 

 
E.  Filter banks to be sized for a maximum filter face velocity as scheduled. 

 
 

2.14  LIGHTS/CONTROL WIRING 
 

A.  Provide vapor proof, Compact Fluorescent, 23-watt light fixtures in each accessible section complete with 
a protective metal cage and sealed enclosure.  Lights to be wired to a common Light Switch mounted in a 
junction box with Illuminated Switch; 120V GFCI Outlet and Weatherproof Cover. 120/1/60V power 
supplied and wired By Others. 

 
B.  All factory-wiring wiring to lights, switches and outlets shall be in conduit and internal to the unit. No 

external conduit runs for the lights are allowed. 
 

C.  Air handler manufacturer shall allow a minimum 1.5” clearance above the entire width of each interior bulk 
headers (coils, filters, fan blankoff, etc.). This will be to allow wiring of any 120V or 24V runs internally to 
the unit as required by the controls contractor, thus reducing the number penetrations of the exterior 
panels. 

 
D.  If the unit is split for shipping or rigging, then junction boxes shall be furnished at each section to allow the 

electrical contractor to make final connections in the field. Wiring to be clearly labeled at junction points to 
facilitate reconnection. 

 
  
2.15  LOUVERS 
 

A.  Furnish and install, were shown on the plans, or in accordance with the schedules, a louver of the 
stationary Drainable Blade type with a drain gutter in each blade and downspouts in the frame jambs and 
mullions. Louvers shall have a minimum 57% free area based on a 48” wide x 48” high size. The 
stationary blades shall be contained within a 6” frame. Frame and blade material to be 6063-T5 aluminum 
alloy. Frame shall contain integral caulking slots. A ¾” x 051” expanded, flattened aluminum birdscreen 
shall be included and contained within a removable frame. 

 
B.  Louver design shall limit span between visible mullions to 10 feet and shall incorporate structural supports 

to withstand a wind load of 20 lbs. per square foot (equivalent to a 90-mph wind). 
 

C.    Published louver performance data must be submitted for approval demonstrating pressure drop and 
water penetration. Louver to be AMCA Standard 500 certified and licensed to bear the AMCA Seal. 

 
D.  Louver Sizing: OSA: 500 FPM maximum face velocity or provide wind-driven (no moisture penetration 

type) if greater than 500 FPM is required. 
 

E.  Exhaust: 1100 FPM maximum face velocity 
 
 
2.16  DAMPERS 
 

A.  Control Dampers: 
 

Furnish and install, at locations shown on plans, or in accordance with schedules, Low Leak Dampers with 
published leakage data certified under the AMCA certified ratings program. Low Leak Dampers shall be 
rated less than 6.2 cfm per sq. ft. of area at 4-in. w.g. pressure difference through a 48” x 48” damper. 
Published leakage data shall include leakage information for all available damper sizes at pressure 
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differences from 1 in w.g. through 13 in w.g. Standard Control Dampers shall be constructed of Formed 
Steel (extruded Aluminum) blades and casing provided with vinyl or rubber edge seals and stainless steel 
edge seals. (Low leak dampers shall be fabricated of minimum 5” x 1” x .125” 6063T5 extruded aluminum 
hat channel with hat mounting flanges on both sides of the frame. Blades shall be airfoil type extruded 
aluminum (maximum 6” depth) with integral structural reinforcing tube running the full length of each 
blade. Blade edge seals shall be extruded vinyl double edge design with inflatable pocket that enables air 
pressure from either direction to assist in blade to blade seal. Blades shall be mechanically locked in 
extruded blade slots, yet be easily replaceable in the field.) Adhesive or clip-on type blade seals are not 
acceptable. Bearings shall be non-corrosive molded synthetic. Axles shall be square or hexagonal (round 
is not acceptable) to provide positive locking connection to blades and linkage. Linkage shall be concealed 
in the frame. 

 
 

2.17  VARIABLE FREQUENCY DRIVES 
 

A.  The Air Handling Unit manufacturer shall provide, mount and wire a Variable Frequency Drive "VFD" to 
each fan motor. Each VFD is to have a Nema 3R enclosure with a circuit breaker disconnect device. A 
keypad and LED/LCD display shall be integral to each VFD for programming and troubleshooting. Each 
VFD shall be certified and rated for operation in a temperature range of -10ºC to 50ºC and a RH range of 
5% to 95% non-condensing. Each VFD shall be certified for operation at the jobsite altitude (show de-
rating value in submittal). The VFD shall be capable of starting into a rotating load (forward or reverse) 
and shall smoothly accelerate or decelerate to the set point without experiencing component damage or 
causing a fault. Each VFD shall be provided with a DC link choke, a 5% line reactor and a harmonic filter if 
necessary to guarantee a total harmonic distortion of less than 5%. The VFD manufacturer shall provide 
certified calculations to prove the 5% or less distortion, upon request by the engineer. 

 
B.  For applications where the VFD is to be operating at various, but constant speeds, the AHU supplier must 

coordinate with the VFD manufacturer and motor manufacturer to determine if there is a need for the 
motor to be provided with either insulating bearings or a shaft grounding system to prevent pitting of the 
bearings due to electrical discharge. For such applications, if neither of the above is provide, the AHU 
manufacturer must warrant the motor against bearing failure (including labor for removal and replacement) 
for a minimum period of 5 years from date of start-up. 

 
C.  Each VFD must be started and set-up by a factory authorized service technician employed by a factory 

certified organization. A start-up report, complete with all initial program parameter, must be included in 
the O&M manuals that are provided by the contractor. 

 
D.  Approved VFD Manufacturers: 

 
1.  ABB 
2.  Danfoss Graham 
3.  Saftronics 
4.  Yaskawa 

 
 
2.18  SOUND POWERS LEVELS 

 
A.  The Sound Power levels at the air handling unit supply air discharge, return air intake, and casing radiated 

shall not exceed the values shown on the schedule when the unit is operating at maximum design airflow 
and Total Static Pressure. 

 
B.  It shall be the option of the contractor to provide a quieter fan, acoustical lining, sound traps or other sound 

attenuating devices within the air handling unit(s) to supplement the alternate design in order to meet the 
specified levels above. Contractor is responsible for all costs associated with the supply and installation of 
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larger fan(s), motor(s) or electrical service(s) to overcome increased component and/or system effect 
static pressures.  The use of external sound treatment is not acceptable. 

 
C.  The air handling units sound power data shall be submitted for approval. The submittal shall include a 

complete description of the methods and procedures used to develop the sound power levels being 
submitted. 

 
 
2.19  CLEANING AND WRAPPING FOR SHIPMENT 

 
A.  Unit shall be cleaned swept & vacuumed clean. 

 
B.  Cleaned unit shall be shipped on an open flat bed truck and covered by a tarp to protect from road 

contamination prior to shipment.  
 
 
2.20  DELIVERY, STORAGE & HANDLING 
 

A.  Unit shall ship with all openings securely covered with wood and / or nylon reinforced plastic wrap and to 
be watertight.  Each unit (will be covered by a tarp) and securely strapped down on an open flatbed truck. 

 
B.  Units must be stored in a clean dry area and protected from the weather and construction traffic. Carefully 

follow manufacturers’ storage instructions if installation does not immediately follow arrival at the job site. 
 

C.  Follow manufacturers rigging guidelines for movement and installation of equipment. 
 

 
2.21  WARRANTY  

 
A.  Unit manufacturer to warrant it’s product to be free of defects in materials and workmanship under normal 

use when installed and operated in accordance with factory recommendations for a period of 18 months 
from date of shipment or 12 months after initial equipment start-up, which ever occurs first.  Equipment 
found to be defective should be replaced or repaired to include all parts and labor. Component parts that 
require periodic replacement due to normal wear such as filters, fan belts, etc. are not covered by the 
warranty. 

 
 
PART 3 - EXECUTION 
 
 
3.1   EXAMINATION 

 
A.  Examine areas and conditions to receive equipment, for compliance with installation tolerances and other 

conditions affecting performance of central-station air-handling units. 
 
B.  Examine roughing-in of steam, hydronic, condensate drainage piping, and electrical to verify actual 

locations of connections before installation. 
 

C.  Do not proceed with installation until unsatisfactory conditions have been corrected. 
 
 
3.2   INSTALLATION 
 

A.  Install custom air-handling units level and plumb, according to manufacturer's written instructions. 
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1.  Floor-Mounted Units:  Support on concrete housekeeping curbs using neoprene pads.  Secure units to 
anchor bolts. 

 
B.  Arrange installation of units to provide access space around air-handling units for service and 

maintenance. 
 
 
3.3   CONNECTIONS 
 

A.  Piping installation requirements are specified in other Division 15 Sections.  The Drawings indicate the 
general arrangement of piping, fittings, and specialties.  The following are specific connection 
requirements: 

 
1.   Install piping adjacent to machine to allow service and maintenance. 
2.  Connection piping to air-handling units with flexible connectors. 
3.   Connect condensate drain pans using 1-1/4-inch NPS, Type M copper tubing.  Extend to nearest 

equipment or floor drain.  Construct deep trap at connection to drain pan and install cleanouts at 
changes in direction. 

4.  Hot- and Chilled-Water Piping:  Conform to applicable requirements of Division 15 Section "Hydronic 
Piping."  Connect to supply and return coil tappings with shutoff or balancing valve and union or flange 
at each connection. 

 
B.  Duct installation and connection requirements are specified in other Division 15 Sections.  The Drawings 

indicate the general arrangement of ducts and duct accessories.  Make final duct connections with flexible 
connections. 

 
C.  Electrical:  Conform to applicable requirements of Division 15 Sections. 

 
1.  Connect fan motors to wiring systems and to ground.  Tighten electrical connectors and terminals 

according to manufacturer's published torque-tightening values.  Where manufacturer's torque values 
are not indicated, use those specified in UL 486A and UL 486B. 

2.  Temperature control wiring and interlock wiring is specified in Division 15. 
 
 
3.4   ADJUSTING 
 

A.  Adjust damper linkages for proper damper operation. 
 

 
3.5   CLEANING 
 

A.  After completing installation, inspect exposed finish.  Remove burrs, dirt, and construction debris, and 
repair damaged finishes including chips, scratches, and abrasions. 

 
B.  Clean fan interiors to remove foreign material and construction dirt and dust.  Vacuum clean fan wheels, 

cabinets, and coils entering air face. 
 
 
3.6  COMMISSIONING 
 

A.  Manufacturer's Field Inspection:  Engage a factory-authorized service representative to perform the 
following: 

 
1.  Inspect field assembly of components and installation of central-station air-handling units including 

piping, ductwork, and electrical connections. 
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2.  Prepare a written report on findings and recommended corrective actions. 
 

B.  Final Checks before Startup:  Perform the following before startup: 
 

1.  Verify that shipping, blocking, and bracing are removed. 
2.  Verify that unit is secure on mountings and supporting devices and that connections for piping, 

ductwork, and electrical are complete. Verify that proper thermal overload protection is installed in 
motors, starters, and disconnects. 

3.  Perform cleaning and adjusting specified in this Section. 
4.  Disconnect fan drive from motor, verify proper motor rotation direction, and verify free fan wheel 

rotation and smooth bearings operations.  Reconnect fan drive system, align belts, and install belt 
guards. 

5.  Lubricate bearings, pulleys, belts, and other moving parts with factory-recommended lubricants. 
6.  Set outside-air and return-air mixing dampers to minimum outside-air setting. 
7.  Comb coil fins for parallel orientation. 
8.  Install clean filters. 
9.  Verify that manual and automatic volume control, and fire and smoke dampers in connected ductwork 

systems are in fully open position. 
 

C.  Starting procedures for central-station air-handling units include the following: 
 

1.  Energize motor; verify proper operation of motor, drive system, and fan wheel.  Adjust fan to indicated 
rpm.  Replace fan and motor pulleys as required to achieve design conditions. 

2.  Measure and record motor electrical values for voltage and amperage. 
3.  Manually operate dampers from fully closed to fully open position and record fan performance. 

 
D.  Refer to Division 15 Section "Testing, Adjusting, and Balancing" for air-handling system testing, adjusting, 

and balancing. 
 

 
3.7   DEMONSTRATION 
 

A.  Engage the services of a factory-authorized service representative to train Owner's maintenance 
personnel on procedures and schedules related to startup and shutdown, troubleshooting, servicing, and 
preventive maintenance. 

 
1.  Review data in the operation and maintenance manuals.  Refer to Division 1 Section "Contract 

Closeout." 
2.  Schedule training with Owner, through Architect, with at least 7 days' advance notice. 

 
 
END OF SECTION 15860 
 
N:\08\08100\08166 Mountainlands ATC\03_Specifications\100%\Div 15\15860 Fan Wall Type Custom Air Handling Units.doc 
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SECTION 15975 
 

INSTRUMENTAION AND CONTROL FOR HVAC 
 
 
PART 1 – GENERAL        
 
 
1.1 SCOPE OF WORK 
 

A. The Facility Management and Control System (FMCS) Contractor shall furnish and install a fully 
integrated building automation system, incorporating direct digital control (DDC) for energy 
management, equipment monitoring and control as herein specified. The system shall include all 
required computer software and hardware, controllers, sensors, transmission equipment, system 
workstations, local panels, conduit, wire, installation, engineering, database and setup, supervision, 
commissioning, acceptance test, training, warranty service and, at the owner's option, extended warranty 
service. 
 

B. The system shall use LonTalk® as its native protocol.  System components shall be certified by 
LonMark and display the LonMark logo where applicable.  System components that do not have a 
LonMark profile shall be compatible with the LonMark standards.  For each LonWorks® device that 
does not have LonMark certification, the device supplier must provide DRF and XIF files for the 
device.  

 
C. The system shall be Staefa Talon control system by Atkinson Electronics, Inc. 
 
D. The FMCS shall be capable of total integration of the facility infrastructure systems with user access to 

all system data either locally over a secure Intranet within the building or by remote access by a 
standard Web Browser over the Internet.    

 
E. The FMCS shall demonstrate, with (3) proof sources, integration with HVAC industry open standard 

protocols, including LonMark, BACnet, ModBus, and Internet standard SQL database and HTTP / 
HTML / XML text formats.  

 
F. The FMCS shall communicate to third party systems such as VFD’s, air handling systems, energy 

metering systems, other energy management systems, and other building management related 
devices using any of the  open, interoperable communication protocols referenced in Paragraph D. 

 
G. All materials and equipment used shall be standard components, regularly manufactured for this 

and/or other systems and not custom designed specially for this project. 
 
  
1.2  RELATED WORK SPECIFIED ELSEWHERE: 
 
 A. Drawings and general provisions of the Contract, including General and supplementary Conditions 

and Division-1 specification sections, apply to work of this section. 
 
 

B. Products furnished but not installed under this section: 
 

1. Valves, flow switches, flow sensors, thermowells and pressure taps to be installed under 
section 15. 

2. Automatic dampers to be installed under section 15. 
 
 C. Coordination with electrical: 
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1. Installation of all line voltage power wiring by division 16. 
2. Each motor starter provided under Division 16, shall be furnished with individual control power 

transformer to supply 120 volt control power and auxiliary contacts (one N.O. and one N.C.) 
for use by this section. 

 
  
1.3 QUALITY ASSURANCE 

 
A.   The system shall be furnished, engineered, and installed by the manufacturers' locally authorized 

representative.  The controls contractor shall have factory-trained technicians to provide instruction, 
routine maintenance, and emergency service within 24 hours upon receipt of request. 

 
B. At the time of bid, all FMCS Application Specific Controllers and Programmable Equipment Controllers 

shall be listed as follows: 
 
1. Underwriters Laboratory UL 916  
2. FCC Regulation, Part 15, Class B  
 

 
1.4 SUBMITTALS 
 

A. Submit 10 complete sets of documentation in the following phased delivery schedule: 
 

1. Valve and damper schedules 
2. Equipment data cut sheets 
3. System schematics, including: 
 

a. sequence of operations 
b. point names 
c. point addresses 
d. point to point wiring 
e. interface wiring diagrams 
f. panel layouts 
g. system riser diagrams 

 
4.  AutoCAD® compatible as-built drawings 

 
B. Upon project completion, submit operation and maintenance manuals, consisting of the following: 
 

1. Index sheet, listing contents in alphabetical order 
2. Manufacturer's equipment parts list of all functional components of the system, disk of system 

schematics, including wiring diagrams 
3. Description of sequence of operations 
4. As-Built interconnection wiring diagrams 
5. User’s documentation containing product, system architectural and programming information.  
6. Trunk cable schematic showing remote electronic panel locations, and all trunk data 
7. List of connected data points, including panels to which they are connected and input device 

(ionization detector, sensors, etc.) 
8. Conduit routing diagrams 
9. Copy of the warranty/guarantee 
10. Operating and maintenance cautions and instructions 
11. Recommended spare parts list 
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PART 2 - PRODUCTS 
 
 
2.1 ACCEPTABLE MANUFACTURERS 

 
A. Staefa Control System 
B. TAC 

 
2.2 The Facility Management Control System (FMCS) shall be comprised of a network of interoperable, stand-alone 

digital controllers.  The FMCS shall incorporate LonWorks technology using Free Topology Transceivers (FTT-
10), and specific conformance to the LonMark Interoperability Association’s v3.0 Physical Layer guidelines in 
all unitary, terminal and other device controllers.  The system shall include: 

 
A.  Programmable Equipment Controllers (PEC’s) for control of primary mechanical systems and 

distributed system applications.  Controllers shall be fully programmable to create custom control 
solutions. 

 
B. Network Area Controllers (NAC’s) for distributed system applications, databases and networking 

functions.  
 
C.    Application Specific Controllers (ASC’s) for control of VAV terminal units, Fan coil terminal units, Unit 

Vent terminal units, Heat Pump units and other terminal equipment. 
 
D.  Graphical User Interface (GUI), which includes the hardware and software necessary for a user to 

interface with the control system and devices. 
 

2.3 The controller network shall use polarity insensitive twisted pair wiring and support star, home run, multi-drop, 
loop, or a mixture of these wiring topologies.  The PEC and ASC network shall communicate at a minimum 
78Kbps.  The GUI and NAC shall reside on the hospital Ethernet backbone. 

 
2.4 All components and controllers supplied under this contract shall be true “peer-to-peer” communicating 

devices.  Components or controllers requiring “polling” by a host to pass data shall not be acceptable. 
 
2.5 Communication and integration of 3rd party LonMark products shall be accomplished without gateways or 

interface devices.  The 3rd party product supplier shall provide DRF and XIF files for each device. 
 
2.6 NETWORK AREA CONTROLLER (NAC) 

A. The Network Area Controller (NAC) shall provide the interface between the field control devices, and 
provide global supervisory control functions over the control devices connected to the NAC.  It shall be 
capable of executing application control programs to provide: 

1. Calendar functions 

2. Scheduling 

3. Trending 

4. Alarm monitoring and routing 

5. Time synchronization  

6. Integration of LonWorks controller data   

7. Integration of BACnet and MODBUS networks 

8. Network Management functions for all LonWorks based devices 
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C. The NAC shall provide multiple, concurrent user access to the system and support for ODBC or SQL.  
A database resident on the NAC shall be an ODBC-compliant database or must   provide an ODBC 
data access mechanism to read and write data stored within it.   

D. The NAC shall support standard Web browser access via the Intranet/Internet.  It shall support a 
minimum of 16 simultaneous users. 

E. The NAC shall provide alarm recognition, storage; routing, management, and analysis to supplement 
distributed capabilities of equipment or application specific controllers. 

1. The NAC shall be able to route any alarm condition to any defined user location whether 
connected to a local network or remote via dial-up, telephone connection, or wide-area 
network. 

2. Alarm generation shall be selectable for annunciation type and acknowledgement 
requirements including, but not limited to: 

a. To alarm 

b. Return to normal 

c. To fault 

3. Provide for the creation of an unlimited number of alarm classes for the purpose of routing 
types and or classes of alarms, i.e.: security, HVAC, Fire, etc. 

4. Provide timed (schedule) routing of alarms by class, object, group, or node. 

5. Provide alarm generation from binary object “runtime” and /or event counts for equipment 
maintenance.  The user shall be able to reset runtime or event count values with appropriate 
password control. 

F. Alarms shall be annunciated in any of the following manners as user defined: 

1. Screen message text 

2. Email of the complete alarm message to multiple recipients.  Provide the ability to route and 
email alarms based on:  

a. Day of week 

b. Time of day 

c. Recipient 

3. Pagers via paging services that initiate a page on receipt of email message 

4. Graphic with flashing alarm object(s) 

5. Printed message, routed directly to a dedicated alarm printer 

G. The following shall be recorded by the NAC for each alarm (at a minimum): 

1. Time and date 

2. Location (building, floor, zone, office number, etc.) 

3. Equipment (air handler #, accessway, etc.) 

4. Acknowledge time, date, and user who issued acknowledgement. 

5. Number of occurrences since last acknowledgement.  

H. Defined users shall be given proper access to acknowledge any alarm, or specific types or classes of 
alarms defined by the user. 

I. A log of all alarms shall be maintained by the NAC and/or a server (if configured in the system) and 
shall be available for review by the user.   



HFS Architects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
INSTRUMENTATION AND CONTROL FOR HVAC 15975 - 5 

J. Provide a “query” feature to allow review of specific alarms by user defined parameters. 

K. A separate log for system alerts (controller failures, network failures, etc.) shall be provided and 
available for review by the user. 

L. An Error Log to record invalid property changes or commands shall be provided and available for 
review by the user. 

M. Data Collection and Storage 

1. The NAC shall have the ability to collect data for any property of any object and store this data 
for future use. 

2. The data collection shall be performed by log objects, resident in the NAC that shall have, at a 
minimum, the following configurable properties: 

 a. Designating the log as interval or deviation. 

b. For interval logs, the object shall be configured for time of day, day of week and the 
sample collection interval. 

c. For deviation logs, the object shall be configured for the deviation of a variable to a 
fixed value.  This value, when reached, will initiate logging of the object. 

d. For all logs, provide the ability to set the maximum number of data stores for the log 
and to set whether the log will stop collecting when full, or rollover the data on a first-
in, first-out basis. 

e. Each log shall have the ability to have its data cleared on a time-based event or by a 
user-defined event or action. 

3.  All log data shall be stored in a relational database in the NAC and the data shall be accessed 
from a server (if the system is so configured) or a standard Web Browser. 

4.  All log data, when accessed from a server, shall be capable of being manipulated using 
standard SQL statements. 

5. All log data shall be available to the user in the following data formats: 

a. HTML 

b. XML 

c. Plain Text 

d. Comma or tab separated values 

6.  Systems that do not provide log data in HTML and XML formats at a minimum shall not be 
acceptable.  

7.  The NAC shall have the ability to archive it’s log data either locally (to itself), or remotely to a 
server or other NAC on the network.  Provide the ability to configure the following archiving 
properties, at a minimum: 

  a. Archive on time of day 

b. Archive on user-defined number of data stores in the buffer (size) 

c. Archive when buffer has reached it’s user-defined capacity 

N.     Provide and maintain an Audit Log that tracks all activities performed on the NAC. Provide the ability 
to specify a buffer size for the log and the ability to archive log based on time or when the log has 
reached it’s user-defined buffer size.  Provide the ability to archive the log locally (to the NAC), to 
another NAC on the network, or to a server.  For each log entry, provide the following data: 

1. Time and date 
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2. User ID 

3. Change or activity: i.e., Change setpoint, add or delete objects, commands, etc. 

O. The NAC shall have the ability to automatically backup its database.  The database shall be backed 
up based on a user-defined time interval. 

1.  Copies of the current database and, at the most recently saved database shall be stored in the 
NAC.  The age of the most recently saved database is dependent on the user-defined 
database save interval. 

2.  The NAC database shall be stored, at a minimum, in XML format to allow for user viewing and 
editing, if desired.  Other formats are acceptable as well, as long as XML format is supported. 

 
2.7 PROGRAMMABLE EQUIPMENT CONTROLLERS (PEC) 
 

A. Programmable Equipment Controllers (PEC’s) shall be stand-alone, multi-tasking, real-time digital 
control processors.  

 
B. The PEC’s shall communicate via native LonTalk protocol and be compatible with the LonMark 

standards.  Provide a minimum of 4MB Random Access Memory in each PEC. 
 

C. The PEC must communicate peer-to-peer with the all of the network application specific,  
programmable controllers and third party LonMark devices.  

 
D. Programming of the PEC shall be accomplished by using graphical software that incorporates drag and 

drop capabilities.  The PEC software database must be able to execute all of the specified mechanical 
system controls functions. The programming software shall be able to bundle software logic to simplify 
control sequencing.  All values, which make up the PID output value, shall be readable and modifiable at 
a workstation or portable service tool.  Each input, output, or calculation result shall be capable of being 
shared/bound with any controller or interface device on the network.  

 
E. PEC’s shall be able to execute custom, job-specific processes defined by the user, to automatically 

perform calculations and special control routines. 
 

F. A single process shall be able to incorporate measured or calculated data from any and all other 
PEC’s on the network.   In addition, a single process shall be able to issue commands to points in any 
and all other PEC’s on the network.   

 
G. Each PEC shall support firmware upgrades without the need to replace hardware.   

 
H. Each PEC shall continuously perform self-diagnostics, which include communication diagnosis and 

diagnosis of all components.  The PEC shall provide both local and remote annunciation of any 
detected component failures, low battery conditions or repeated failure to establish communication. 

 
I. In the event of the loss of normal power, there shall be an orderly shutdown of all PEC’s to prevent the 

loss of database or operating system software.  Non-volatile memory shall be incorporated for all 
critical controller configuration data and battery backup shall be provided to support the real-time clock 
and all volatile memory for a minimum of 72 hours.  

 
1. Upon restoration of normal power, the PEC shall automatically resume full operation without 

manual intervention. 
 

2. All PEC’s control programming and databases must be stored in Flash memory, therefore 
eliminating data loss, downtime and re-load time. 
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J. Provide a separate PEC for each AHU or other HVAC system.  All system points shall reside on a 
single controller.  

 
 
2.8 APPLICATION SPECIFIC CONTROLLERS (ASC) 

 
A. Each Application Specific Controller (ASC) shall operate as a stand-alone LonMark compliant 

controller capable of performing its specified control responsibilities independent of other controllers in 
the network.  Each ASC shall be a minimum 16-BIT microprocessor based, multi-tasking, multi-user, 
real time digital control processor. 
 

B. Each ASC’s application must comply with one of the following LonMark interoperability profile 
guidelines: 

 
1. Variable Air Volume (VAV) boxes  - Profile 8502 
2.  Constant Air Volume (CAV) boxes - Profile 8502 
3. Fan Coil Units    - Profile 8501 
 

C. Service pin initiation shall be accomplished from the room sensor and/or the controller.  ASC room 
sensors that do not provide service pin initiation must provide a wall jack by the room sensor to enable 
this feature. 

 
D. Controllers shall include all inputs and outputs necessary to perform the specified control sequences. 

Analog and digital outputs shall be industry standard signals such as 0-10V and 3-point floating control 
allowing for interface to a variety of industry standard modulating actuators.  The ASC inputs and 
outputs shall consist of industry standards types.  Inputs shall be electrically isolated from outputs, 
communications and power.  All inputs shall be provided with an auto-calibrate function to eliminate 
sensing errors.   

 
E. All controller sequences and operation shall provide closed loop control of the intended application.  

Closing control loops over the network is not acceptable. 
 
F. The ASC must be mounted remotely from the room sensor.  ASC’s, that are wall mounted with integral 

room sensors, are not acceptable. 
 

G. The control program shall reside in the ASC.  The application program and the  configuration information 
shall be stored in non-volatile memory with no battery back-up required.   

 
H. After a power failure the ASC must run the control application using the current setpoints and 

configuration.  Reverting to default or factory setpoints are not acceptable. 
 
 
2.9 GRAPHICAL USER INTERFACE SOFTWARE (GUI) 

 
A. Operator workstations must be capable of supporting any LonMark compliant product.  The operator 

shall not be able to distinguish the DDC points from different manufacturers when commanding, 
monitoring points or acknowledging alarms.   
 

B. The software shall provide a multi-tasking type environment that allows the user to run several 
applications simultaneously.  The GUI software shall run on a Windows 2000 or NT 32-bit operating 
system.  The operator shall be able to work in Microsoft Word, Excel, and other Windows based 
software packages, while concurrently annunciating on-line FMCS alarms and monitoring information.  
If the software is unable to display several different types of displays at the same time, the FMCS 
contractor shall provide at least two operator workstations at each location specified. 

 



HFS Architects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
INSTRUMENTATION AND CONTROL FOR HVAC 15975 - 8 

C. Real-Time Displays.  The GUI, shall at a minimum, support the following graphical features and 
functions: 

1. Graphic screens shall be developed using any drawing package capable of generating a GIF, 
BMP, or JPG file format.  Use of proprietary graphic file formats shall not be acceptable.   In 
addition to, or in lieu of a graphic background, the GUI shall support the use of scanned 
pictures. 

2. A gallery of HVAC and automation symbols shall be provided, including fans, valves, motors, 
chillers, AHU systems, standard ductwork diagrams and symbols.  The user shall have the 
ability to add custom symbols to the gallery as required. 

 
3. Graphic screens shall have the capability to contain objects for text, real-time values, 

animation, color spectrum objects, logs, graphs, HTML or XML document links, schedule 
objects, hyperlinks to other URL’s, and links to other graphic screens. 

4. Graphics shall support layering and each graphic object shall be configurable for assignment 
to a layer.  A minimum of six layers shall be supported. 

5. Modifying common application objects, such as schedules, calendars, and set points shall be 
accomplished in a graphical manner. 

a. Schedule times will be adjusted by mouse command using a graphical slider, without 
requiring any keyboard entry from the operator. 

b. Holidays shall be set by mouse command using a graphical calendar, without 
requiring any keyboard entry from the operator. 

6. Commands to start and stop binary objects shall be done by mouse command from the pop-
up menu.  No entry of text shall be required. 

7. Adjustments to analog objects, such as set points, shall be done by mouse command using a 
graphical slider to adjust the value. No entry of text shall be required. 

D. System Configuration.  At a minimum, the GUI shall permit the operator to perform the following tasks, 
with proper password access: 

1. Create, delete or modify control strategies. 

2. Add/delete objects to the system. 

3. Tune control loops through the adjustment of control loop parameters. 

4. Enable or disable control strategies. 

5. Generate hard copy records or control strategies on a printer. 

6. Select points to be alarmable and define the alarm state. 

7. Select points to be trended over a period of time and initiate the recording of values 
automatically. 

E. On-Line Help.  Provide a context sensitive, on-line help system to assist the operator in operation and 
editing of the system.  On-line help shall be available for all applications and shall provide the relevant 
data for that particular screen.  Additional help information shall be available through the use of 
hypertext.  All system documentation and help files shall be in HTML format. 

F. Each operator shall be required to log on to that system with a user name and password in order to 
view, edit, add, or delete data.  System security shall be selectable for each operator.  The system 
administrator shall have the ability to set passwords and security levels for all other operators.  Each 
operator password shall be able to restrict the operators’ access for viewing and/or changing each 
system application, full screen editor, and object.  Each operator shall automatically be logged off of 
the system if no keyboard or mouse activity is detected.  This auto log-off time shall be set per 
operator password.  All system security data shall be stored in an encrypted format. 
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G. System Diagnostics.  The system shall automatically monitor the operation of all workstations, printers, 
modems, network connections, building management panels, and controllers.  The failure of any 
device shall be annunciated to the operator. 

H. The system will be provided with a dedicated alarm window or console.  This window will notify the 
operator of an alarm condition, and allow the operator to view details of the alarm and acknowledge 
the alarm.  The use of the Alarm Console can be enabled or disabled by the system administrator. 

I. When the Alarm Console is enabled, a separate alarm notification window will supercede all other 
windows on the desktop and shall not be capable of being minimized or closed by the operator.  This 
window will notify the operator of new alarms and un-acknowledged alarms.  Alarm notification 
windows or banners that can be minimized or closed by the operator shall not be acceptable. 

 

2.10 WEB BROWSER CLIENTS 

A. The system shall be capable of supporting an unlimited number of clients using a standard Web 
browser such as Internet Explorer® or Netscape Navigator®.  Systems requiring additional software (to 
enable a standard Web browser) to be resident on the client machine, or manufacture-specific 
browsers shall not be acceptable. 

B. The Web browser software shall run on any operating system and system configuration that is 
supported by the Web browser.  Web page access and control shall be from system Network Area 
Controllers, or  the Workstation. 

C. The Web browser shall provide the same system view, in terms of graphics, schedules, calendars, 
logs, etc., and provide the same interface methodology as is provided by the Graphical User Interface.  
Systems that require different views or that require different means of interacting with objects such as 
schedules, or logs, shall not be permitted. 

D. The Web browser client shall support at a minimum, the following functions: 

1. User log-on identification and password security shall be required and implemented using 
Java authentication and encryption techniques to prevent unauthorized access.  If an 
unauthorized user attempts access, a blank web page shall be displayed.   

2. Graphical screens developed for the GUI shall be the same screens used for the Web browser 
client.  Any animated graphical objects supported by the GUI shall be supported by the Web 
browser interface. 

3. HTML programming shall not be required to display system graphics or data on a Web page.  
HTML editing of the Web page shall be allowed if the user desires a specific look or format. 

4. Storage of the graphical screens shall be in the Network Area Controller (NAC), without 
requiring any graphics to be stored on the client machine.  Systems that require graphics 
storage on each client machine are not acceptable. 

5. Real-time values displayed on a Web page shall update automatically without requiring a 
manual “refresh” of the Web page. 

6. Users shall have administrator-defined access privileges.  Depending on the access privileges 
assigned, the user shall be able to perform the following: 

a. Modify in a graphical manner, common application objects, such as schedules, 
calendars, and set points.  Schedule times will be adjusted by mouse command using 
a graphical slider, without requiring any keyboard entry from the operator.  Holidays 
shall be set by mouse command using a graphical calendar, without requiring any 
keyboard entry from the operator. 

b. Commands to start and stop binary objects shall be done by mouse command right-
click of the selected object and selecting the appropriate command from the pop-up 
menu.  No entry of text shall be required. 
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c. View logs and charts 

d. View and acknowledge alarms   

7. The system shall provide the capability to specify a user’s home page (as determined by the 
log-on user identification).  The system shall provide the ability to limit a specific user to just 
their defined home page.  From the home page, links to other views, or pages in the system 
shall be possible, if allowed by the system administrator. 

8. Graphic screens on the Web Browser client shall support hypertext links to other locations on 
the Internet or on Intranet sites, by specifying the Uniform Resource Locator (URL) for the 
desired link.    

 
2.11  LONWORKS NETWORK MANAGEMENT 

A. The Graphical User Interface software (GUI) shall provide a complete set of integrated network 
management tools for working with LonWorks networks. These tools shall manage a database for all 
LonWorks devices by type and revision, and shall provide a software mechanism for identifying each 
device on the network.  These tools shall also be capable of defining network data connections 
between LonWorks devices, known as “binding”.   

B. Network management shall include the following services: device identification, device installation, 
device configuration, device diagnostics, device maintenance and network variable binding. 

C. The network management tool shall also provide diagnostics to identify devices on the network, to 
reset devices, and to view health and status counters within devices.  

D. These tools shall provide the ability to “learn” an existing LonWorks network, regardless of what 
network management tool(s) were used to install the existing network, so that existing LonWorks 
devices and newly added devices are part of a single network management database. 

E. The network management database shall be resident in the Network Area Controller (NAC), ensuring 
that users with proper authorization has access to the network management database at all times.  
Systems employing network management databases that are not resident at all times within the 
control system shall not be accepted. 

 
2.12 FIELD DEVICES 

 
A. Provide automatic control valves, automatic control dampers, thermostats, clocks, sensors, controllers, 

and other components as required for complete installation.  Except as otherwise indicated, provide 
manufacturer’s standard control system components as indicated by published product information, 
designed and constructed as recommended by manufacturer.   
 

B. TEMPERATURE SENSORS 
 
1. Temperature Sensors: Temperature sensors shall be precision elements with ranges appropriate for 

each specific application.  
2.   Space (room) sensors shall be available with setpoint adjustment and override switch.   
3.     Duct mounted averaging sensors shall utilize a sensing element incorporated in a copper capillary 

with a minimum length of 20 feet. The sensor shall be installed according to manufacture 
recommendation and looped and fastened at a minimum of every 36 inches. 

4.     Sunshields shall be provided for outside air sensors. 
5.   Thermo-wells for all immersion sensors shall be stainless steel or brass as required for the application. 

 
C.  Humidity Sensors: Humidity sensors shall be of the solid-state type using a capacitance-sensing element.  

The sensor shall vary the output voltage with a change in relative humidity.  Room humidity sensors shall 
have a minimum range of 10% to 90% ±5%.  Supply air humidity sensors shall have a range of 10% to 
90% ± 5%. 



HFS Architects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
INSTRUMENTATION AND CONTROL FOR HVAC 15975 - 11 

 
D.  Air Velocity Sensors: The sensor shall use differential pressure to determine airflow rate and have 

repeatability within 1% of reading and an accuracy of ± 5% of range.  The velocity range shall be from 0 to 
3250 FPM. 

 
E.  Pressure Sensors: The differential pressure sensor shall be temperature compensated and shall vary the 

output voltage with a change in differential pressure.  Sensing range shall be suitable for the application 
with linearity of 1.5% of full scale and offset of less than 1% of full scale.  Sensor shall be capable of 
withstanding up to 150% of rated pressure without damage.   

 
F.  SWITCHES AND THERMOSTATS 

 
1. The FMCS Contractor shall furnish all electric relays and coordinate with the supplier of magnetic 

starters for auxiliary contact requirements.  All electric control devices shall be of a type to meet 
current, voltage, and switching requirement of their particular application.  Relays shall be provided 
with 24 VAC coils and contacts shall be rated at 10 amps minimum. 

 
2. Duct Smoke Detectors: Duct smoke detectors shall be supplied by others with an integral auxiliary 

contact to be used by the FMCS contractor to provide a digital input to the FMCS. 
 
3. Low Temperature Detection Thermostats: Shall be the manual reset type.  The thermostat shall 

operate in response to the coldest one-foot length of the 20-foot sensing element, regardless of the 
temperatures at other parts of the element.  The element shall be properly supported to cover the 
entire downstream side of the coil with a minimum of three loops.  Separate thermostats shall be 
provided for each 25 square feet of coil face area or fraction thereof.  

 
4. Differential Pressure Switches: Pressure differential switches shall have SPDT changeover contact, 

switching at an adjustable differential pressure setpoint.   
 
5. Current Sensing Relays: Motor status indications, where shown on the plans, shall be provided via 

current sensing relays.   The switch output contact shall be rated for 30 VDC, .15 amps.  
 
6. Flow Switches: Motor status indications, where shown on the plans, shall be provided via flow 

switches.  Flow switches shall be of the paddle type equipped with SPDT contacts to establish proof of 
flow.  

 
7.          The CO2 Sensor: The CO2 sensor shall be a non-dispersive infrared sensor. The diffusion 

gas chamber in the sensor shall incorporate a gold plated, reflective light pipe or waveguide 
surrounded by a permeable teflon based hydrophobic diffusion filter that prevents particulate 
and water contamination of the sensor. For long-term stability, the sensor shall utilize a dual 
channel infrared detector, one channel for CO2 absorption, the other for reference to correct 
for long term sensor drift. The sensor shall provide simultaneous analog outputs in volts and 
miliamps. All sensor electronics shall be conformal coated for durability. The sensor shall 
incorporate elevation correction adjustment and have an accuracy of plus or minus 50 ppm or 
5% (7% for levels over 1500 ppm) at temperatures of 60-90 Degrees F (15-32 Degrees C). All 
Adjustments to the sensor including output scaling, elevation, adjustment, relay dead- band, 
proportional or exponential output, and single-point calibration shall be made via computer 
connected to an on-board RJ45 jack. For ease of installation, the sensor shall have a 
detachable base with all field wiring terminals on base.   

 
G.  CONTROL VALVES  

 
1. General:  Control Valves up to 4 inches shall be sized for a 3 to 5 psi pressure drop.  Valves 

shall be packless, modulating, electrically or magnetically actuated, with a control rangeability 
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of 100 to 1.  These valves shall have true linear flow characteristics in relationship to valve 
opening. 

 
2. ½  inch to 4 inch:  Valves shall be equipped with handwheel, or manual position mounted dial 

adjacent to valve, to allow manual positioning of valve in absence of control power.  (Valves 
with a rangeability of less than 200 to 1 shall utilize two valves in a 1/3 – 2/3 parallel 
arrangement in order to achieve control rangeability). 

     
3. 4 inches to 6 inches:  Valves shall be modulating electrically actuated, 2-way or 3-way as 

required, with a rangeability of 50 to 1.  Valve body shall be flanged and shall be equipped 
with a handwheel, or manual position dial mounted adjacent to the valve, to allow manual 
positioning of the valve in the absence of control power. 

 
4. Butterfly Valves:  2-way and 3-way butterfly valves shall be cast iron valve body, with stainless 

steel stem, and available with disc seal for bubble-tight shut off. 
 

H. DAMPER ACTUATORS: Actuators shall be of the push-pull or rotary type of modulating, 3-point floating, 
or 2-position control as required by the application.  The actuator shall use an overload-proof synchronous 
motor or an electric motor with end switches to de-energize the motor at the end of the stroke limits.  
Control voltage shall be 24 VAC, 0-20 VDC, or 4-20 ma as required.  Actuators shall be available with 
spring return to the normal position when required. Actuators shall have a position indicator for external 
indication of damper position.  Actuators shall have manual override capability without disconnecting 
damper linkage. 
 

I.   CONTROL DAMPERS 
 

1. Motorized dampers, unless otherwise specified elsewhere, shall have damper frames using 13 
gauge galvanized steel channel or 1/8” extruded aluminum with reinforced corner bracing.  
Damper blades shall not exceed ten (10) inches in width or 48” in length.  Blades are to be 
suitable for high velocity performance.  Damper bearings shall be as recommended by 
manufacturer for application.  Bushings that turn in the bearing are to be oil impregnated sintered 
metal.  All blade edges and top and bottom of the frame shall be provided with replaceable, butyl 
rubber or neoprene seals.  Side seals may be spring-loaded stainless steel.  The seals shall 
provide a maximum of 1% leakage at a wide open face velocity of 1500 FPM and 4: W.C. close-
off pressure.  The damper linkage shall provide a linear flow or equal percentage characteristic as 
required.  Provide Ruskin RCD46 model. 

 
2. Control dampers shall be parallel or opposed blade type as scheduled on drawings or outdoor 

and return air mixing box dampers shall be parallel blade, arranged to direct air streams towards 
each other.  All other dampers may be parallel or opposed blade types. 

 
 

2.13 PROJECT SPECIFIC WEB PAGES: 

 
A. Home page shall include a campus layout of the individual buildings at the site.  Once an individual 

building is selected the following minimum web-based tree structure shall be provided: 
 

1. Documents Page:  The document page shall include the O&M Manuals for the control system 
in PDF format along with AutoCAD drawings for each drawing provided in the control system 
O&M Manual.  This document page shall include links between the control diagrams and 
associated data sheet in PDF format, such that the system user shall be able to click on the 
control device and retrieve, in PDF format, the factory O&M sheets associated with that 
device. 

 
2. Station Functions: 



HFS Architects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
INSTRUMENTATION AND CONTROL FOR HVAC 15975 - 13 

 
a. Logging separate sheet of station functions for a particular selected building shall be 

the viewing of one or more logs or the creation of logs in which any value at any point, 
or the mode of any point, shall be selected via the web to be trended against any 
other point with an adjustable frequency in seconds, minutes, hours or days. 

 
b. The alarm acknowledgement via the web shall allow the viewing and 

acknowledgement of the alarms.   
 

c. Audit log shall be provided via the web to show the operator actions as well as other 
audit logs as specified in section 2.4 Network Area Controller (NAC) paragraph “M” 
Data Collection and Storage. 

 
3. Floor Plans: 

 
a. AutoCAD drawings of floor plans shall be provided in the control system such that via 

the web the user shall be able to turn layers on and off on the mechanical floor plans. 
These floor plans shall also include an overlay of the temperature control as-built 
wiring for the project showing thermostat locations, communication runs, transformer 
locations, controller locations, etc. 

 
b. Floor Display Summaries.  The operator shall be able to select floor plans displaying 

the following formats: 
 

(1) All zone temperatures 
(2) All zone heating percentages 
(3) All zone cooling percentages 
(4) All zone room names and numbers 
(5) All zones cfm delivered. 

 
c. Upon selecting a graphical floor plan layout the web page shall show all the zone 

temperature sensor locations on the floor.  By clicking on the zone temperature 
location, an individual VAV box graphic shall be displayed with the following attributes: 

 
(1) A manual menu that shall allow the operator to manually set the air flow set 

point, space temperature set point, damper position, cooling percentage, 
heating percentage, and zero the box. 

 
(2) A 24 hour log chart that shows space temperature history, flow history, and 

allows the operator to build custom charts by comparing this log to other 
associated selectable logs.   

 
(3) A display of the VAV box discharge temperature, air handler discharge 

temperature, space temperature, and space temperature set point. 
 

(4) A bar graph that shows actual CFM, current air flow, and current air floor set 
point, percentage of heating and cooling in a thermometer-like fashion and 
changes color based on heating or cooling mode. 

 
(5) The damper position, reheat valve position, occupancy status, room name 

and heating/cooling mode shall also be shown. 
4. Systems:  

 
a. On selecting the systems menu, a tree structure shall allow the operator to select the 

air handlers, chillers, control valves, heat exchangers, med gas, etc. systems 
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associated with that building.  The graphics shall also show the piping and ductwork 
associated with the air handler as well as the safeties, temperature sensors, humidity 
sensors, dampers, VFD’s, associated with that fan system.  See points lists for 
specifics. 

 
b. All devices that provide dynamic function in the primary equipment, i.e., fans, pumps, 

coils, dampers shall be dynamic in nature showing their operating status/percentage 
of capacity by movement on the web page.  
 

c. The set points for the various control loops shall be adjustable via the web page.  
Individual controlled devices, i.e., valves, dampers, fans shall be controlled via the 
web page and be stopped or started or placed in a command state or percentage of 
value output. 

 
 

2.14 OUTSIDE AIR MONITORING 
 

  OSA Air Flow Measurement on Air Handler 
 
1. The monitor/controller shall be capable of direct measurement of airflow through an outside air 

inlet and produce dual outputs; one representing the measured airflow, and the other to 
control the inlet damper. 

 
2. The monitor/controller shall contain an integral multi-line liquid crystal display for use during 

the configuration and calibration processes, and to display two measured processes (volume, 
velocity, temperature) during normal operation.  All configuration, output scaling, calibration, 
and controller tuning will be performed digitally in the on-board microprocessor via input 
pushbuttons. 

 
3. The monitor/controller shall measure inlet airflow with an accuracy of + or – 5% of reading 

over a range of 150-600 FPM or 250-1000 FPM or 500-3000 fpm and not have its reading 
affected by the presence of directional or gusting wind or turbulence.  Measured airflow shall 
be density corrected for ambient temperature variances, and atmospheric pressure due to site 
altitude. 

 
4. The monitor/controller shall interface with existing building automation systems (BAS), 

accepting inputs for fan system start, economizer mode operation, and an external controller 
set point, and provide flow deviation alarm outputs. 

 
5. The sensors shall be constructed of materials that resist corrosion due to the presence of salt 

or chemicals in the air; all non-painted surfaces shall be constructed of stainless steel.  The 
electronics enclosure shall be NEMA 1. 

 
6. The monitor/controller shall be the VOLU-flo/OAM as manufactured by Air Monitor 

Corporation, Santa Rosa, California. 
 

   
PART 3 - EXECUTION 
 
 
3.1 PROJECT MANAGEMENT 
 

A. Provide a project manager who shall, as a part of his duties, be responsible for the following activities: 
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1. Coordination between the Controls Contractor and all other trades, Owner, local authorities 
and the design team. 

 
2. Scheduling of manpower, material delivery, equipment installation and checkout. 
 
3. Maintenance of construction records such as project scheduling and manpower planning and 

AutoCAD or Visio for project co-ordination and as-built drawings. 
 

4. Coordination/Single point of contact 
 
3.2 INSTALLATION METHODS 
 

A. Install systems and materials in accordance with manufacturer's instructions, rough-in drawings and 
equipment details.  Install electrical components and use electrical products complying with 
requirements of applicable Division- 16 sections of these specifications. 

 
B. The term "control wiring" is defined to include providing of wire, conduit, and miscellaneous materials 

as required for mounting and connecting electric or electronic control devices. 
 

C. All exposed wiring, low and line voltage subject to mechanical damage, shall be run in conduit.  Line 
and low voltage wiring shall be run in separate conduits.  Concealed but accessible wiring, except in 
mechanical rooms and areas where other conduit and piping are exposed shall run in UL plenum 
rated cable as approved by local codes unless expressly restricted by requirements in Division 16 
specification. 

 
D. All Controllers, Relays, Transducers, etc., required for stand-alone control shall be housed in a NEMA 

1 enclosure with a lockable door. 
 
 
3.3 SYSTEM ACCEPTANCE 
 
 A. General: The system installation shall be complete and tested for proper operation prior to acceptance 

testing for the Owner's authorized representative.  A letter shall be submitted to the Architect 
requesting system acceptance.  This letter shall certify all controls are installed and the software 
programs have been completely exercised for proper equipment operation.  Acceptance testing will 
commence at a mutually agreeable time within ten (10) calendar days of request.  When the field test 
procedures have been demonstrated to the Owner's representative, the system will be accepted.  The 
warranty period will start at this time. 

 
 B. Field Equipment Test Procedures: DDC control panels shall be demonstrated via a functional end to 

end test.  Such that: 
 

1. All output channels shall be commanded (on/off, stop/start, adjust, etc.) and their operation 
verified. 

 
2. All analog input channels shall be verified for proper operation. 
 
3. All digital input channels shall be verified by changing the state of the field device and 

observing the appropriate change of displayed value. 
 

4. If a point should fail testing, perform necessary repair action and retest failed point and all 
interlocked points. 

 
5. Automatic control operation shall be verified by introducing an error into the system and 

observing the proper corrective system response. 
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6. Selected time and setpoint schedules shall be verified by changing the schedule and 

observing the correct response on the controlled outputs. 
 

C. As-Built Documentation: After a successful acceptance demonstration, the Contractor shall submit as-
built drawings of the completed project for final approval.  After receiving final approval, supply "6" 
complete 11x17 as-built drawing sets, together with AutoCAD or Visio diskettes to the owner. 

 
D. Operation and Maintenance Manuals: Submit four copies of operation and maintenance manuals.  

Include the following 
 

1. Manufacturer's catalog data and specifications on sensors, transmitters, controllers, control 
valves, damper actuators, gauges, indicators, terminals, and any miscellaneous components 
used in the system. 

 
2. An operator's manual that will include detailed instructions for all     operations of the system. 
 
3. An operator's reference table listing the addresses of all connected input points and output 

points.  Settings shall be shown where applicable. 
 
4. A copy of the warranty/guarantee. 
 
5. Operating and maintenance cautions and instructions. 

 
 
3.4 TRAINING 
 

A. Contractor shall provide to the engineer a training class outline prior to any scheduled training. 
 

B. Factory trained control engineers and technicians shall provide training sessions for the Owner’s 
personnel. 

 
C. The control contractor shall conduct two (2) eight-hour training courses for the designated owners 

personnel in the maintenance and operation of the control system.  One class shall be given upon 
system acceptance and the other approximately six months into the warranty/guarantee time period. 

 
D. The course shall include instruction on specific systems and instructions for operating the installed 

system to include as a minimum: 
 

1. HVAC system overview 
2. Operation of Control System 
3. Function of each Component 
4. System Operating Procedures 
5. Programming Procedures 
6. Maintenance Procedures 

 
 

3.5 WARRANTY/GUARANTEE 
 
 A. The control system shall be warranted/guaranteed to be free from defects in both material and 

workmanship for a period of one (1) year of normal use and service.  This warranty/guarantee shall 
become effective the date the owner accepts or receivers beneficial use of the system. 
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PART 4 - SEQUENCE OF OPERATION 
 
4.0        AIRHANDLER AH-1 
 
 

A. The building supply air handler shall be interlocked to operate on a time occupied setback/setup 
schedule.  When started in the occupied mode, the outside air damper shall modulate to maintain 
minimum OSA CFM.  

 
B. Minimum Outside Air Control – An Ebtron air flow sensor will measure the outside air flow.  The 

minimum outside air flow shall be controlled between the upper and lower air flows by a CO
2 
sensor.  If 

the CO2 level is below set point (800 PPM), the outside air dampers shall close to the lower air flow.  
The outside air dampers and return air dampers will modulate to maintain the minimum air flow. 

  
C. The air handler controller monitors the make-up requirement of the various kitchen exhaust hoods, 

totalizes the required make-up CFM from each operating hood, and indexes the minimum outside 
airflow rate setpoint based on the total kitchen exhaust. 

 
D.   A low limit freeze protection thermostat shall stop the fan if the discharge air temperature drops below 

38°F.   
 

E.          Smoke detectors shall be incorporated into the building fire alarm system in accordance with NFPA 
90A.  Both supply fans shall stop if the building fire alarm system is activated.  Refer to the Fire Alarm 
System.   

 
F.          Provide fire alarm interface relays of the proper coil voltage in the fan systems ATC panels to stop the 

supply fans whenever the building fire alarm system is in alarm.  Control power to these relays will be 
provided by division 16.  

 
G.          A duct static pressure control loop shall modulate the speed of the variable frequency drive to 

maintain the supply duct static pressure set point.  Duct static pressure shall be reset from zone 
requiring most cooling.   

 
H.         Relief fans R/F 1,2 shall be interlocked to operate when supply fans are operating. The fan VFDs shall 

modulate to maintain the building static pressure set point of .05 I.W.C.   
                         The supply fan shall run continuously when started, subject to a high pressure duct cutout switch, a fire 

alarm interlock, smoke detectors and a freeze stat located upstream of the indirect evaporative pre-
cooling coil.   

 
J.       When the outside air temperature is below 40°F, a control loop, sensing the temperature downstream of 

the preheat coil, shall modulate the heat exchanger valve to maintain a 50°F air temperature to 
provide additional heat to the outside air.  Coil pumps P-18,19 shall alternate to equalize run time.  
When the outside air temperature is above 45°F, the preheat pump and exchanger shall be off. 

 
G.          A discharge control loop, sensing the discharge air temperature, shall modulate the cooling tower 

VFD, stage the evap pumps in sequence with the chilled water setpoint to provide a leaving air 
temperature of 52° (programmable) above 50° OSA temperature.  If the return humidity is above 50%, 
the evap media shall be locked out for the remainder of the day.   

H.          Below 50° OSA temperature, a mixed air control modulates dampers to maintain 52° mixed air 
temperature set point.   

 
J.          A manual reset high limit pressure switch sensing discharge duct static shall shut down the fan if its 

setting is exceeded.  
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M. Air Washer Water:  Whenever the direct evaporative cooling cycle is stopped at the end of the day, the 
evaporative media sump drain valve shall open, the makeup water solenoid valves shall close, and the 
evaporative media flush water solenoid valves shall open for a 15-minute flush cycle.  The supply fan 
shall fun for 30 minutes (adjustable) after the 15-minute flush down cycle to dry the media with the 
bypass damper closed. 

 
 
4.1       BOILERS AND HOT WATER PUMPS 
 

A.  The hot water boilers B-1,2 shall be enabled to operate when the system hot water pumps are on.  
The boiler recirculation pumps P-16,17 shall run with their respective boilers.   

 
B.  A control loop, sensing the outside air temperature, shall start the lead hot water circulating pump P-

14,15 when any VAV air handler is in the occupied mode or the outside air temperature is below 60°.  
A pressure loop measuring the hot water differential pressure remotely on the piping shall modulate 
the VFD to maintain set point.  Alternate pumps monthly – start the lag pump if the lead pump fails.  If 
the lead pump stays at 60 Hz for more than 15 minutes, start lag pump.  When the speed of both 
pumps falls below 45 Hz for 15 minutes, stop lag pump.   

 
C.  A control loop measuring the outside air temperature and the hot water supply temperature shall reset 

the boiler set point to maintain the OSA reset schedule.  The set point shall be reset between 90° at 
70°F OSA temperature and 130° at 15°F OSA temperature.   

 
D.  A control panel furnished with the boilers shall modulate the boilers to maintain the hot water loop 

temperature set point.  This contractor shall wire the panel to the individual boilers. 
 
E. Boiler Room Emergency Shutdown:  A boiler room kill switch shall be located at each entrance to the 

boiler room.  When the kill switch is hit, all equipment in the boiler room (to include at minimum all 
boilers and water heaters) shall be disabled and an alarm sent to the BMS.  All devices and interlock 
wiring shall be provided by the ATC contractor.  Coordinate line voltage wiring with the electrical 
contractor as necessary. 

 
 

4.2 BOILER ROOM EXHAUST FAN EF-9 
 
             EF-9 cycles on a call for cooling above 85 Degrees F and opens the OSA damper and exhaust damper. 
 
 
4.3 CHILLER ROOM EXHAUST FAN 
 
             Exhaust fan EF-10 runs at minimum speed in normal operation.  If the refrigerant sensor (furnished with the 

chiller) senses a refrigerant leak of concentration above the prescribed limits or the exit door shut down 
switches (furnished by this section) are pressed, the EF-10 shall increase to maximum speed, the chiller 
mechanical equipment in the room shall stop and OSA and exhaust dampers shall open to maximum to 
provide additional ventilation to the chiller room.  Activation shall generate an alarm to the BMS. 

 
 
4.4      VAV ZONE WITH REHEAT COIL 
 
            A.            Occupied mode of the zone controller shall be determined by the central control.  In the occupied 

mode, if the space temperature is between the heating temperature and the cooling temperature set 
point, the box shall be in a deadband mode.  The local DDC control loop shall modulate the primary 
damper to maintain the ventilation minimum CFM set point.  On a fall in space temperature equal to 
the heating temperature set point, the controller shall than modulate the reheat coil as well as reset 
the supply air volume between the ventilation minimum and the heating maximum set point.  The 
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heating volume shall be a function of the heating calculation percentage to minimize the amount of 
reheat.  On a 100% call for heat, the VAV box shall control to the maximum heating velocity set point 
and the control valve shall be wide open.   

 
1.          The reverse shall occur on an increase in space temperature equal to or greater than the 

heating temperature set point.  When the space temperature is equal to or greater than the 
cooling temperature set point, the VAV box processor shall enter the cooling mode.  The 
controller shall reset the box CFM set point from the minimum ventilation set point to the 
cooling maximum set point.  In the unoccupied mode the VAV box damper shall be closed and 
the reheat coil valve closed.  On a fall in space temperature below the unoccupied heating set 
point, the control valve shall open and the primary air damper shall control to the heating 
volume to maintain the night set back setting.  Provide discharge temperature sensor on 
reheat coil.   

 
4.5        TOILET EXHAUST FANS 

These fans shall operate when their respective area is in occupied mode and be off otherwise.  The BMS 
systems shall provide stop/start/status of these fans.   

 
4.6  BUILDING CHILLED WATER SYSTEM 

The chilled water pumps P-12, 13 shall operate in a lead/lag fashion as selected by the automation system to 
operate when the OSA wet bulb temperature is above 55°F and the  air handler is calling for chilled water.  
When the lead pump is selected, the pump will run continuously.  One pump shall run continuously.  Upon 
failure of the lead pump, the lag pump shall start.   
 

4.7       The chilled water supply temperature shall be reset up from 45° (normal) to 54°by the air handler          
discharge temperature control loop. 

 
4.8      The condenser pumps p-10,11 shall be interlocked with the chiller.  Above 55° OSA wet bulb temperature the 

chiller shall be started if the air handler needs chilled water.  A control loop sensing the entering condenser 
water temperature shall modulate the three-way valve to maintain 75° supply water to the chiller .   

 
4.9     PRECOOLING SYSTEM AND COOLING TOWER 

A.           The cooling tower fan and a pre-cooling coil pump P-7,8 shall operate above 50° OSA to provide a 
minimum of 45° water to the pre-cooling coils when the air handler is operating.  The set point shall be 
reset based on the call for cooling from the air handler.  The tower fan VFD modulates to maintain set 
point. Pumps shall operate in a lead/lag fashion as selected by the automation system.  A level control 
in the tower sump shall provide low water cut off for pumps, level control for makeup water to sump 
and a low and high alarm notification to the control system.  An anti-vibration switch furnished with 
cooling tower shall prevent tower fan operation if an unsafe condition is sensed and alarm the BMS 
system.  This contractor shall wire the vibration switch and sump heater controls as required.   

 
1.           Interlock solids separator blow down valve with water treatment station such on a call for 

bleed water, the debris in the solid separator is blown down and dumped into the floor drain.   
 

2.  Interlock solid separator pump and filter unit to operate when either condenser pump is 
operating.   

 
4.10    KITCHEN HOOD EXHAUST FANS EF-5, EF-6 

A.          The kitchen hood exhaust fans shall be furnished with VFDs and interlocked with respective 
kitchen/ dishwasher hoods, so that when the equipment the hood serves is enabled the 
exhaust fan starts at a minimum capacity of 50%. A stainless steel temperature sensor in the 
exhaust duct shall modulate speed of the variable frequency drive. 

 
B.          The speed of the VFD shall be monitored such that when the fan is energized at minimum 

speed, the VAV box serving the space shall open to provide additional make-up air to offset 
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the exhaust air while operating the hood exhaust fan. The airhandler minimum outside air 
control setpoint shall also be indexed based on the total air flow of the various kitchen exhaust 
fans by their VFDs from their individual minimum CFM setting to the maximum CFM setting at 
60 Hertz 

 
4.11      COMPUTER ROOM UNITS 

A.          Each computer room unit shall be furnished with its own factory furnished control.  This contractor 
shall provide a sensor in the computer room to monitor the space temperature and humidity and 
provide an alarm based on high temperature and low humidity conditions. 

 
1. Interlock between each individual computer room unit control panel to the remote mounted dry 

coolers as well as the pump control package panel such that the factory designed interlock 
system is installed per the manufacturer’s directions.  Monitor the status of the pump package 
panel to monitor pump status as well as pump failure.  Provide a sensor in the supply and 
return glycol to the dry coolers to monitor the temperatures of the glycol loop.  The Data 
Center temperature humidity glycol, temperature pump failure, and dry cooler unit failure 
status along with computer room failure status and FM200 release alarm shall be monitored 
and e-mails sent to two owner-designated locations upon an alarm event. 

 
4.12      GLYCOL MAKEUP UNITS  

A. These units have a pressure switch located on the glycol system to measure the system pressure as 
well as a makeup valve for each system and a mixing tank and  pump with tank level control.  On a fall 
in system pressure the appropriate valve opens and the glycol feed pump starts to provide makeup 
glycol to the system.  The BS system monitors a call for glycol makeup as well as a low level alarm on 
the glycol fill tank. 

 
 

END OF SECTION 15975 
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SECTION 15990 

 
GENERAL TESTING, ADJUSTING, BALANCING AND COMMISSIONING 

 
 
PART 1 - GENERAL 
 
 
1.1   RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

 
 
1.2   SUMMARY 
 

A. This Section includes testing, adjusting, and balancing HVAC systems to produce design objectives, including 
the following: 

 
1.  Balancing airflow and water flow within distribution systems, including submains, branches, and 

terminals, to indicated quantities according to specified tolerances. 
2.  Adjusting total HVAC systems to provide indicated quantities. 
3.  Measuring electrical performance of HVAC equipment. 
4.  Setting quantitative performance of HVAC equipment. 
5.  Verifying that automatic control devices are functioning properly. 
6.  Measuring sound and vibration. 
7.  Reporting results of the activities and procedures specified in this Section. 
8.          Building air leakage test. 

 
 
1.3   DEFINITIONS 
 

A. Adjust:  To regulate fluid flow rate and air patterns at the terminal equipment, such as to reduce fan speed or 
adjust a damper. 

 
B. Balance:  To proportion flows within the distribution system, including submains, branches, and terminals, 

according to design quantities. 
 

C. Draft:  A current of air, when referring to localized effect caused by one or more factors of high air velocity, low 
ambient temperature, or direction of airflow, whereby more heat is withdrawn from a person's skin than is 
normally dissipated. 

 
D. Procedure:  An approach to and execution of a sequence of work operations to yield repeatable results. 

 
E. Report Forms:  Test data sheets for recording test data in logical order. 

 
F. Static Head:  The pressure due to the weight of the fluid above the point of measurement.  In a closed system, 

static head is equal on both sides of the pump. 
 

G. Suction Head:  The height of fluid surface above the centerline of the pump on the suction side. 
     

H. System Effect:  A phenomenon that can create undesired or unpredicted conditions that cause reduced 
capacities in all or part of a system. 
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I. System Effect Factors:  Allowances used to calculate a reduction of the performance ratings of a fan when 
installed under conditions different from those presented when the fan was performance tested. 

 
J. Terminal:  A point where the controlled medium, such as fluid or energy, enters or leaves the distribution 

system. 
 

K. Test:  A procedure to determine quantitative performance of a system or equipment. 
 

L. Testing, Adjusting, and Balancing Agent:  The entity responsible for performing and reporting the testing, 
adjusting, and balancing procedures. 

 
M. AABC:  Associated Air Balance Council. 

 
N. AMCA:  Air Movement and Control Association. 

 
O. NEBB:  National Environmental Balancing Bureau. 

 
P. SMACNA:  Sheet Metal and Air Conditioning Contractors' National Association. 

 
 
1.4   SUBMITTALS 
 

A. Contract Documents Examination Report:  Within 90 days from the Contractor's Notice to Proceed, submit 2 
copies of the Contract Documents review report as specified in Part 3 of this Section. 

 
B. Strategies and Procedures Plan:  Within 120 days from the Contractor's Notice to Proceed, submit 2 copies of 

the testing, adjusting, and balancing strategies and step-by-step procedures as specified in Part 3 
"Preparation" Article below.  Include a complete set of report forms intended for use on this Project. 

 
C. Certified Testing, Adjusting, and Balancing Reports:  Submit 2 copies of reports prepared, as specified in this 

Section, on approved forms certified by the testing, adjusting, and balancing Agent. 
 

D. Sample Report Forms:  Submit 2 sets of sample testing, adjusting, and balancing report forms. 
 

E. Warranty:  Submit 2 copies of special warranty specified in the "Warranty" Article below. 
    
 
1.5   QUALITY ASSURANCE 
 

A. Agent Qualifications:  Engage a testing, adjusting, and balancing agent certified by either AABC or NEBB.  
Balancing may only be performed by the following: 

 
1.   BTC Services, Inc. 
2.   Bonneville Test & Balance 
3.   Certified Test & Balance 
4.   RSAnalysis 
5.   Test & Balance Inc. 

 
B. Testing, Adjusting, and Balancing Conference:  Meet with the Owner's and the Architect's representatives on 

approval of the testing, adjusting, and balancing strategies and procedures plan to develop a mutual 
understanding of the details.  Ensure the participation of testing, adjusting, and balancing team members, 
equipment manufacturers' authorized service representatives, HVAC controls Installer, and other support 
personnel.  Provide 14ays' advance notice of scheduled meeting time and location. 

 
1.  Agenda Items:  Include at least the following: 
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a. Submittal distribution requirements. 
b. Contract Documents examination report. 
c. Testing, adjusting, and balancing plan. 
d. Work schedule and Project site access requirements. 
e. Coordination and cooperation of trades and subcontractors. 
f. Coordination of documentation and communication flow. 

 
C. Certification of Testing, Adjusting, and Balancing Reports:  Certify the testing, adjusting, and balancing field 

data reports.  This certification includes the following: 
 

1.  Review field data reports to validate accuracy of data and to prepare certified testing, adjusting, and 
balancing reports. 

2.  Certify that the testing, adjusting, and balancing team complied with the approved testing, adjusting, 
and balancing plan and the procedures specified and referenced in this Specification. 

 
D. Testing, Adjusting, and Balancing Reports:  Use standard forms from AABC's "National Standards for Testing, 

Adjusting, and Balancing" or frame NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of 
Environmental Systems." 

 
E. Instrumentation Type, Quantity, and Accuracy:  As described in NEBB's "Procedural Standards for Testing, 

Adjusting, and Balancing of Environmental Systems," Section II, "Required Instrumentation for NEBB 
Certification." 

 
F. Instrumentation Calibration:  Calibrate instruments at least every 6 months or more frequently if required by 

the instrument manufacturer. 
 
 
1.6   PROJECT CONDITIONS 
 

A. Partial Owner Occupancy:  The Owner may occupy completed areas of the building before Substantial 
Completion.  Cooperate with the Owner during testing, adjusting, and balancing operations to minimize 
conflicts with the Owner's operations. 

 
 
1.7   COORDINATION 
  

A. Coordinate the efforts of factory-authorized service representatives for systems and equipment, HVAC 
controls installers, and other mechanics to operate HVAC systems and equipment to support and assist 
testing, adjusting, and balancing activities. 

 
B. Notice:  Provide 7 days' advance notice for each test.  Include scheduled test dates and times. 

 
C. Perform testing, adjusting, and balancing after leakage and pressure tests on air and water distribution 

systems have been satisfactorily completed. 
 
 
1.8   WARRANTY 
 

A. General Warranty:  The national project performance guarantee specified in this Article shall not deprive the 
Owner of other rights the Owner may have under other provisions of the Contract Documents and shall be in 
addition to, and run concurrent with, other warranties made by the Contractor under requirements of the 
Contract Documents. 
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B. National Project Performance Guarantee:  Provide a guarantee on AABC or NEBB forms stating that AABC or 
NEBB will assist in completing the requirements of the Contract Documents if the testing, adjusting, and 
balancing Agent fails to comply with the Contract Documents.  Guarantee includes the following provisions: 

 
1.  The certified Agent has tested and balanced systems according to the Contract Documents. 
2.  Systems are balanced to optimum performance capabilities within design and installation limits. 

 
 
PART 2  - PRODUCTS  (Not Applicable) 
 
 
PART 3  - EXECUTION 
 
 
3.1   EXAMINATION 
 

A. Examine Contract Documents to become familiar with project requirements and to discover conditions in 
systems' designs that may preclude proper testing, adjusting, and balancing of systems and equipment. 

 
1.  Contract Documents are defined in the General and Supplementary Conditions of the Contract. 
2.  Verify that balancing devices, such as test ports, gage cocks, thermometer wells, flow-control devices, 

balancing valves and fittings, and manual volume dampers, are required by the Contract Documents.  
Verify that quantities and locations of these balancing devices are accessible and appropriate for 
effective balancing and for efficient system and equipment operation. 

 
B. Examine approved submittal data of HVAC systems and equipment. 

 
C. Examine project record documents described in Division 1 Section "Project Record Documents." 

 
D. Examine equipment performance data, including fan and pump curves.  Relate performance data to project 

conditions and requirements, including system effects that can create undesired or unpredicted conditions that 
cause reduced capacities in all or part of a system.  Calculate system effect factors to reduce the performance 
ratings of HVAC equipment when installed under conditions different from those presented when the 
equipment was performance tested at the factory.  To calculate system effects for air systems, use tables and 
charts found in AMCA 201, "Fans and Systems," Sections 7 through 10; or in SMACNA's "HVAC Systems--
Duct Design," Sections 5 and 6.  Compare this data with the design data and installed conditions. 

 
E. Examine system and equipment installations to verify that they are complete and that testing, cleaning, 

adjusting, and commissioning specified in individual Specification Sections have been performed. 
 

F. Examine system and equipment test reports. 
 

G. Examine HVAC system and equipment installations to verify that indicated balancing devices, such as test 
ports, gage cocks, thermometer wells, flow-control devices, balancing valves and fittings, and manual volume 
dampers, are properly installed, and their locations are accessible and appropriate for effective balancing and 
for efficient system and equipment operation. 

 
H. Examine systems for functional deficiencies that cannot be corrected by adjusting and balancing. 

 
I. Examine air-handling equipment to ensure clean filters have been installed, bearings are greased, belts are 

aligned and tight, and equipment with functioning controls is ready for operation. 
 

J. Examine terminal units, such as variable-air-volume boxes and mixing boxes, to verify that they are accessible 
and their controls are connected and functioning. 
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K. Examine plenum ceilings, utilized for supply air, to verify that they are airtight.  Verify that pipe penetrations 
and other holes are sealed. 

 
L. Examine strainers for clean screens and proper perforations. 

 
M. Examine 3-way valves for proper installation for their intended function of diverting or mixing fluid flows. 

 
N. Examine heat-transfer coils for correct piping connections and for clean and straight fins. 

 
O. Examine open-piping-system pumps to ensure absence of entrained air in the suction piping. 

 
P. Examine equipment for installation and for properly operating safety interlocks and controls. 

 
Q. Examine automatic temperature system components to verify the following: 

 
1.  Dampers, valves, and other controlled devices operate by the intended controller. 
2.  Dampers and valves are in the position indicated by the controller. 
3.  Integrity of valves and dampers for free and full operation and for tightness of fully closed and fully 

open positions.  This includes dampers in multizone units, mixing boxes, and variable-air-volume 
terminals. 

4.  Automatic modulating and shutoff valves, including 2-way valves and 3-way mixing and diverting 
valves, are properly connected. 

5.  Thermostats and humidistats are located to avoid adverse effects of sunlight, drafts, and cold walls. 
6.  Sensors are located to sense only the intended conditions. 
7.  Sequence of operation for control modes is according to the Contract Documents. 
8.  Controller set points are set at design values.  Observe and record system reactions to changes in 

conditions.  Record default set points if different from design values. 
9.  Interlocked systems are operating. 
10.  Changeover from heating to cooling mode occurs according to design values. 

 
R. Report deficiencies discovered before and during performance of testing, adjusting, and balancing procedures. 

 
 
3.2   PREPARATION 
 

A. Prepare a testing, adjusting, and balancing plan that includes strategies and step-by-step procedures. 
 

B. Complete system readiness checks and prepare system readiness reports.  Verify the following: 
 

1.  Permanent electrical power wiring is complete. 
2.  Hydronic systems are filled, clean, and free of air. 
3.  Automatic temperature-control systems are operational. 
4.  Equipment and duct access doors are securely closed. 
5.  Balance, smoke, and fire dampers are open. 
6.  Isolating and balancing valves are open and control valves are operational. 
7.  Ceilings are installed in critical areas where air-pattern adjustments are required and access to 

balancing devices is provided. 
8.  Windows and doors can be closed so design conditions for system operations can be met. 

 
 
3.3   GENERAL TESTING AND BALANCING PROCEDURES 
 

A. Perform testing and balancing procedures on each system according to the procedures contained in AABC or 
NEBB national standards and this Section. 
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B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum extent 
necessary to allow adequate performance of procedures.  After testing and balancing, close probe holes and 
patch insulation with new materials identical to those removed.  Restore vapor barrier and finish according to 
the insulation Specifications for this Project. 

 
C. Mark equipment settings with paint or other suitable, permanent identification material, including damper-

control positions, valve indicators, fan-speed-control levers, and similar controls and devices, to show final 
settings. 

 
               
3.4   FUNDAMENTAL AIR SYSTEMS' BALANCING PROCEDURES 
 

A. Prepare test reports for both fans and outlets.  Obtain manufacturer's outlet factors and recommended testing 
procedures.  Crosscheck the summation of required outlet volumes with required fan volumes. 

 
B. Prepare schematic diagrams of systems' "as-built" duct layouts. 

 
C. For variable-air-volume systems, develop a plan to simulate diversity. 

 
D. Determine the best locations in main and branch ducts for accurate duct airflow measurements. 

 
E. Check the airflow patterns from the outside-air louvers and dampers and the return- and exhaust-air dampers, 

through the supply-fan discharge and mixing dampers. 
 

F. Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 
 

G. Verify that motor starters are equipped with properly sized thermal protection. 
 

H. Check dampers for proper position to achieve desired airflow path. 
 

I. Check for airflow blockages. 
 

J. Check condensate drains for proper connections and functioning. 
 

K. Check for proper sealing of air-handling unit components. 
 
 
3.5   CONSTANT-VOLUME AIR SYSTEMS' BALANCING PROCEDURES 
 

A. The procedures in this Article apply to constant-volume supply-, return-, and exhaust-air systems.  Additional 
procedures are required for variable-air-volume, multizone, dual-duct, induction-unit supply-air systems and 
process exhaust-air systems.  These additional procedures are specified in other articles in this Section. 

 
B. Adjust fans to deliver total design airflows within the maximum allowable rpm listed by the fan manufacturer. 

 
1.  Measure fan static pressures to determine actual static pressure as follows: 

 
a. Measure outlet static pressure as far downstream from the fan as practicable and upstream from 

restrictions in ducts such as elbows and transitions. 
b. Measure static pressure directly at the fan outlet or through the flexible connection. 
c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as possible, 

upstream from flexible connection and downstream from duct restrictions. 
d. Measure inlet static pressure of double-inlet fans through the wall of the plenum that houses the 

fan. 
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2.  Measure static pressure across each air-handling unit component. 
 

a. Simulate dirty filter operation and record the point at which maintenance personnel must change 
filters. 

 
3.  Measure static pressures entering and leaving other devices such as sound traps, heat recovery 

equipment, and air washers under final balanced conditions. 
 

4.  Compare design data with installed conditions to determine variations in design static pressures 
versus actual static pressures.  Compare actual system effect factors with calculated system effect 
factors to identify where variations occur.  Recommend corrective action to align design and actual 
conditions. 

 
5.  Adjust fan speed higher or lower than design to achieve design conditions.  Make required 

adjustments to pulley sizes, motor sizes, and electrical connections to accommodate fan-speed 
changes. 

6.  Do not make fan-speed adjustments that result in motor overload.  Consult equipment manufacturers 
about fan-speed safety factors.  Modulate dampers and measure fan-motor amperage to ensure no 
overload will occur.  Measure amperage in full cooling, full heating, and economizer modes to 
determine the maximum required brake horsepower. 

 
C. Adjust volume dampers for main duct, submain ducts, and major branch ducts to design airflows within 

specified tolerances. 
 

1.  Measure static pressure at a point downstream from the balancing damper and adjust volume 
dampers until the proper static pressure is achieved. 

 
a. Where sufficient space in submains and branch ducts is unavailable for Pitot-tube traverse 

measurements, measure airflow at terminal outlets and inlets and calculate the total airflow for that 
zone. 

 
2.  Remeasure each submain and branch duct after all have been adjusted.  Continue to adjust submains 

and branch ducts to design airflows within specified tolerances. 
 

D. Measure terminal outlets and inlets without making adjustments. 
 

1.  Measure terminal outlets using a direct-reading hood or the outlet manufacturer's written instructions 
and calculating factors. 

 
E. Adjust terminal outlets and inlets for each space to design airflows within specified tolerances of design 

values.  Make adjustments using volume dampers rather than extractors and the dampers at the air terminals. 
1.  Adjust each outlet in the same room or space to within specified tolerances of design quantities 

without generating noise levels above the limitations prescribed by the Contract Documents. 
2.  Adjust patterns of adjustable outlets for proper distribution without drafts. 

 
 
3.6   VARIABLE-AIR-VOLUME SYSTEMS' ADDITIONAL PROCEDURES 
 

A. Compensating for Diversity:  When the total airflow of all terminal units is more than the fan design airflow 
volume, place a selected number of terminal units at a maximum set-point airflow condition until the total 
airflow of the terminal units equals the design airflow of the fan.  Select the reduced airflow terminal units so 
they are distributed evenly among the branch ducts. 

 
B. Pressure-Independent, Variable-Air-Volume Systems:  After the fan systems have been adjusted, adjust the 

variable-air-volume systems as follows: 
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1.  Set outside-air dampers at minimum, and return- and exhaust-air dampers at a position that simulates 

full-cooling load. 
2.  Select the terminal unit that is most critical to the supply-fan airflow and static pressure.  Measure 

static pressure.  Adjust system static pressure so the entering static pressure for the critical terminal 
unit is not less than the sum of the terminal unit manufacturer's recommended minimum inlet static 
pressure plus the static pressure needed to overcome terminal-unit discharge duct losses. 

3.  Measure total system airflow.  Adjust to within 10 percent of design airflow. 
4.  Set terminal units at maximum airflow and adjust controller or regulator to deliver the designed 

maximum airflow.  Use the terminal unit manufacturer's written instructions to make this adjustment.  
When total airflow is correct, balance the air outlets downstream from terminal units as described for 
constant-volume air systems. 

5.  Set terminal units at minimum airflow and adjust controller or regulator to deliver the designed 
minimum airflow.  Check air outlets for a proportional reduction in airflow as described for constant-
volume air systems. 

 
a. If air outlets are out of balance at minimum airflow, report the condition but leave the outlets 

balanced for maximum airflow. 
 

6.  Remeasure the return airflow to the fan while operating at maximum return airflow and minimum 
outside airflow.  Adjust the fan and balance the return-air ducts and inlets as described for constant-
volume air systems. 

7.  Measure static pressure at the most critical terminal unit and adjust the static-pressure controller at the 
main supply-air sensing station to ensure adequate static pressure is maintained at the most critical 
unit. 

8.  Record the final fan performance data. 
 

C. Pressure-Dependent, Variable-Air-Volume Systems without Diversity:  After the fan systems have been 
adjusted, adjust the variable-air-volume systems as follows: 

 
1.  Balance systems similar to constant-volume air systems. 
2.  Set terminal units and supply fan at full-airflow condition. 
3.  Adjust inlet dampers of each terminal unit to design airflow and verify operation of the static-pressure 

controller.  When total airflow is correct, balance the air outlets downstream from terminal units as 
described for constant-volume air systems. 

4.  Readjust fan airflow for final maximum readings. 
5.  Measure operating static pressure at the sensor that controls the supply fan, if one is installed, and 

verify operation of the static-pressure controller. 
6.  Set supply fan at minimum airflow if minimum airflow is indicated.  Measure static pressure to verify 

that it is being maintained by the controller. 
7.  Set terminal units at minimum airflow and adjust controller or regulator to deliver the designed 

minimum airflow.  Check air outlets for a proportional reduction in airflow as described for constant-
volume air systems. 

 
a. If air outlets are out of balance at minimum airflow, report the condition but leave the outlets 

balanced for maximum airflow. 
 

8.  Measure the return airflow to the fan while operating at maximum return airflow and minimum outside 
airflow.  Adjust the fan and balance the return-air ducts and inlets as described for constant-volume air 
systems. 

 
D. Pressure-Dependent, Variable-Air-Volume Systems with Diversity:  After the fan systems have been adjusted, 

adjust the variable-air-volume systems as follows: 
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1.  Set system at maximum design airflow by setting the required number of terminal units at minimum 
airflow.  Select the reduced airflow terminal units so they are distributed evenly among the branch 
ducts. 

2.  Adjust supply fan to maximum design airflow with the variable-airflow controller set at maximum 
airflow. 

3.  Set terminal units being tested at full-airflow condition. 
4.  Adjust terminal units starting at the supply-fan end of the system and continuing progressively to the 

end of the system.  Adjust inlet dampers of each terminal unit to design airflow.  When total airflow is 
correct, balance the air outlets downstream from terminal units as described for constant-volume air 
systems. 

5.  Adjust terminal units for minimum airflow. 
6.  Measure static pressure at the sensor. 
7.  Measure the return airflow to the fan while operating at maximum return airflow and minimum outside 

airflow.  Adjust the fan and balance the return-air ducts and inlets as described for constant-volume air 
systems. 

 
 
3.7   FUNDAMENTAL PROCEDURES FOR HYDRONIC SYSTEMS 
 

A. Prepare test reports with pertinent design data and number in sequence starting at pump to end of system.  
Check the sum of branch-circuit flows against approved pump flow rate.  Correct variations that exceed plus or 
minus 5 percent. 

 
B. Prepare schematic diagrams of systems' "as-built" piping layouts. 
 
C. Prepare hydronic systems for testing and balancing according to the following, in addition to the general 

preparation procedures specified above: 
 

1.  Open all manual valves for maximum flow. 
2.  Check expansion tank liquid level. 
3.  Check makeup-water-station pressure gage for adequate pressure for highest vent. 
4.  Check flow-control valves for specified sequence of operation and set at design flow. 
5.  Set differential-pressure control valves at the specified differential pressure.  Do not set at fully closed 

position when pump is positive-displacement type, unless several terminal valves are kept open. 
6.  Set system controls so automatic valves are wide open to heat exchangers. 
7.  Check pump-motor load.  If motor is overloaded, throttle main flow-balancing device so motor 

nameplate rating is not exceeded. 
8.  Check air vents for a forceful liquid flow exiting from vents when manually operated. 

 
 
3.8   HYDRONIC SYSTEMS' BALANCING PROCEDURES 
 

A. Determine water flow at pumps.  Use the following procedures, except for positive-displacement pumps: 
 

1.  Verify impeller size by operating the pump with the discharge valve closed.  Verify with the pump 
manufacturer that this will not damage pump.  Read pressure differential across the pump.  Convert 
pressure to head and correct for differences in gage heights.  Note the point on the manufacturer's 
pump curve at zero flow and confirm that the pump has the intended impeller size. 

2.  Check system resistance.  With all valves open, read pressure differential across the pump and mark 
the pump manufacturer's head-capacity curve.  Adjust pump discharge valve until design water flow is 
achieved. 

3.  Verify pump-motor brake horsepower.  Calculate the intended brake horsepower for the system based 
on the pump manufacturer's performance data.  Compare calculated brake horsepower with 
nameplate data on the pump motor.  Report conditions where actual amperage exceeds motor 
nameplate amperage. 
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4.  Report flow rates that are not within plus or minus 5 percent of design. 
 

B. Set calibrated balancing valves, if installed, at calculated presettings. 
 

C. Measure flow at all stations and adjust, where necessary, to obtain first balance. 
 

1.  System components that have Cv rating or an accurately cataloged flow-pressure-drop relationship 
may be used as a flow-indicating device. 

 
D. Measure flow at main balancing station and set main balancing device to achieve flow that is 5 percent greater 

than design flow. 
 

E. Adjust balancing stations to within specified tolerances of design flow rate as follows: 
 

1.  Determine the balancing station with the highest percentage over design flow. 
2.  Adjust each station in turn, beginning with the station with the highest percentage over design flow and 

proceeding to the station with the lowest percentage over design flow. 
3.  Record settings and mark balancing devices. 

 
F. Measure pump flow rate and make final measurements of pump amperage, voltage, rpm, pump heads, and 

systems' pressures and temperatures, including outdoor-air temperature. 
 

G. Measure the differential-pressure control valve settings existing at the conclusions of balancing. 
 
 
3.9   VARIABLE-FLOW HYDRONIC SYSTEMS' ADDITIONAL PROCEDURES 
 

A. Balance systems with automatic 2- and 3-way control valves by setting systems at maximum flow through 
heat-exchange terminals and proceed as specified above for hydronic systems. 

 
 
3.10 PRIMARY-SECONDARY-FLOW HYDRONIC SYSTEMS' ADDITIONAL PROCEDURES 
 

A. Balance the primary system crossover flow first, then balance the secondary system. 
 
 
3.11 HEAT EXCHANGERS 
 

A. Measure water flow through all circuits. 
 

B. Adjust water flow to within specified tolerances. 
 

C. Measure inlet and outlet water temperatures. 
 

D. Measure inlet steam pressure.  Check the setting and operation of automatic temperature-control valves, self-
contained control valves, and pressure-reducing valves. 

 
E. Record safety valve settings. 

 
F. Verify operation of steam traps. 

 
3.12   BUILDING AIR LEAKAGE TESTS 

 
A. This division is to close all outside doors and windows and all outside air, relief air and exhaust air dampers. 

The kitchen exhaust fan openings will need to be closed off as well as any other opening to the outdoors.  The 
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building is to be pressurized to 0.05 inches water gage using low pressure fans and an air flow measuring 
device. The allowable building leakage rate is to be 0.15 CFM per square foot of exposed building envelope 
(walls and roof).  If he building leakage exceeds the allowable rate the contractor shall seal leaks and then 
retest as necessary. 
 

 
 
3.13 MOTORS 
 

A. Motors, 1/2 HP and Larger:  Test at final balanced conditions and record the following data: 
 

1.  Manufacturer, model, and serial numbers. 
2.  Motor horsepower rating. 
3.  Motor rpm. 
4.  Efficiency rating if high-efficiency motor. 
5.  Nameplate and measured voltage, each phase. 
6.  Nameplate and measured amperage, each phase. 
7.  Starter thermal-protection-element rating. 

 
B. Motors Driven by Variable-Frequency Controllers:  Test for proper operation at speeds varying from minimum 

to maximum.  Test the manual bypass for the controller to prove proper operation.  Record observations, 
including controller manufacturer, model and serial numbers, and nameplate data. 

 
 
3.14 HEAT-TRANSFER COILS 
 

A. Water Coils:  Measure the following data for each coil: 
 

1.  Entering- and leaving-water temperatures. 
2.  Water flow rate. 
3.  Water pressure drop. 
4.  Dry-bulb temperatures of entering and leaving air. 
5.  Wet-bulb temperatures of entering and leaving air for cooling coils designed for more than 5000 cfm. 
6.  Airflow. 
7.  Air pressure drop. 

 
B. Reheat and Fan Coils:  Measure the following data for each coil: 

 
1.  Entering water temperature. 
2.  Entering air temperature. 
3.  Leaving air temperature. 
4.  Air Flow 

 
 
3.15 CHILLERS 
 

A. Balance water flow through each evaporator and condenser to within specified tolerances of design flow 
with all pumps operating.  With only one chiller operating in a multiple chiller installation, do not exceed the 
flow for the maximum tube velocity recommended by the chiller manufacturer.  Measure and record the 
following data with each chiller operating at design conditions: 

 
1. Evaporator water entering and leaving temperatures, pressure drop, and water flow. 
2. Condenser water entering and leaving temperatures, pressure drop, and water flow. 
3. Evaporator and condenser refrigerant temperatures and pressures, using instruments furnished by the 

chiller manufacturer. 
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4. Power factor if factory-installed instrumentation is furnished for measuring kW. 
5. The kW input if factory-installed instrumentation is furnished for measuring kW. 
6. Capacity:  Calculate in tons of cooling. 
7. Air-Cooled Chillers:  Verify condenser-fan rotation and record fan data, including number of fans and 

entering- and leaving-air temperatures. 
 
 
 
 
 
3.16 COOLING TOWERS 
 

A. Shut off makeup water for the duration of the test, and then make sure the makeup and blow-down 
systems are fully operational after tests and before leaving the equipment.  Perform the following tests and 
record the results: 

 
1. Measure condenser water flow to each cell of the cooling tower. 
2. Measure entering- and leaving-water temperatures. 
3. Measure wet- and dry-bulb temperatures of entering air. 
4. Measure wet- and dry-bulb temperatures of leaving air. 
5. Measure condenser water flow rate recirculating through the cooling tower. 
6. Measure cooling tower pump discharge pressure. 
7. Adjust water level and feed rate of makeup-water system. 

 
 
3.17 BOILERS 
 

A. Measure output performance of each boiler system. 
 
 
3.18 TEMPERATURE TESTING 
 

A. During testing, adjusting, and balancing, report need for adjustment in temperature regulation within the 
automatic temperature-control system. 

 
B. Measure indoor wet- and dry-bulb temperatures every other hour for a period of 2 successive 8-hour days, in 

each separately controlled zone, to prove correctness of final temperature settings.  Measure when the 
building or zone is occupied. 

 
C. Measure outside-air, wet- and dry-bulb temperatures. 

 
 
3.19 TEMPERATURE-CONTROL VERIFICATION 
 

A. Verify that controllers are calibrated and commissioned. 
 

B. Check transmitter and controller locations and note conditions that would adversely affect control functions. 
 

C. Record controller settings and note variances between set points and actual measurements. 
 

D. Verify operation of limiting controllers (i.e., high- and low-temperature controllers). 
 

E. Verify free travel and proper operation of control devices such as damper and valve operators. 
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F. Verify sequence of operation of control devices.  Note air pressures and device positions and correlate with 
airflow and water-flow measurements.  Note the speed of response to input changes. 

 
G. Confirm interaction of electrically operated switch transducers. 

 
H. Confirm interaction of interlock and lockout systems. 

 
I. Verify main control supply-air pressure and observe compressor and dryer operations. 

 
J. Record voltages of power supply and controller output.  Determine if the system operates on a grounded or 

nongrounded power supply. 
 

K. Note operation of electric actuators using spring return for proper fail-safe operations. 
   
 
3.20 TOLERANCES 
 

A. Set HVAC system airflow and water flow rates within the following tolerances: 
 

1.  Supply, Return, and Exhaust Fans:  Plus 5 to plus 10 percent. 
2.  Air Outlets and Inlets:  0 to minus 10 percent. 
3.  Heating-Water Flow Rate:  0 to minus 10 percent. 
4.  Cooling-Water Flow Rate:  0 to minus 5 percent. 

 
 
3.21 REPORTING 
 

A. Initial Construction-Phase Report:  Based on examination of the Contract Documents as specified in 
"Examination" Article above, prepare a report on the adequacy of design for systems' balancing devices.  
Recommend changes and additions to systems' balancing devices to facilitate proper performance measuring 
and balancing.  Recommend changes and additions to HVAC systems and general construction to allow 
access for performance measuring and balancing devices. 

 
B. Status Reports:  As Work progresses, prepare reports to describe completed procedures, procedures in 

progress, and scheduled procedures.  Include a list of deficiencies and problems found in systems being 
tested and balanced.  Prepare a separate report for each system and each building floor for systems serving 
multiple floors. 

 
 
3.22 FINAL REPORT 
 

A. General:  Typewritten, or computer printout in letter-quality font, on standard bond paper, in 3-ring binder, 
tabulated and divided into sections by tested and balanced systems. 

 
B. Include a certification sheet in front of binder signed and sealed by the certified testing and balancing 

engineer. 
 

1.  Include a list of the instruments used for procedures, along with proof of calibration. 
 

C. Final Report Contents:  In addition to the certified field report data, include the following: 
 

1.  Pump curves. 
2.  Fan curves. 
3.  Manufacturers' test data. 
4.  Field test reports prepared by system and equipment installers. 
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5.  Other information relative to equipment performance, but do not include approved Shop Drawings and 
Product Data. 

 
D. General Report Data:  In addition to the form titles and entries, include the following data in the final report, as 

applicable: 
 

1.  Title page. 
2.  Name and address of testing, adjusting, and balancing Agent. 
3.  Project name. 
4.  Project location. 
5.  Architect's name and address. 
6.  Engineer's name and address. 
7.  Contractor's name and address. 
8.  Report date. 
9.  Signature of testing, adjusting, and balancing Agent who certifies the report. 
10.  Summary of contents, including the following: 

 
a. Design versus final performance. 
b. Notable characteristics of systems. 
c. Description of system operation sequence if it varies from the Contract Documents. 

 
11.   Nomenclature sheets for each item of equipment. 
12.   Data for terminal units, including manufacturer, type size, and fittings. 
13.   Notes to explain why certain final data in the body of reports vary from design values. 
14.   Test conditions for fans and pump performance forms, including the following: 

 
a. Settings for outside-, return-, and exhaust-air dampers. 
b. Conditions of filters. 
c. Cooling coil, wet- and dry-bulb conditions. 
d. Fan drive settings, including settings and percentage of maximum pitch diameter. 
e. Settings for supply-air, static-pressure controller. 
f. Other system operating conditions that affect performance. 

 
E. System Diagrams:  Include schematic layouts of air and hydronic distribution systems.  Present with single-line 

diagrams and include the following: 
 

1.  Quantities of outside, supply, return, and exhaust airflows. 
2.  Water and steam flow rates. 
3.  Duct, outlet, and inlet sizes. 
4.  Pipe and valve sizes and locations. 
5.  Terminal units. 
6.  Balancing stations. 

 
F. Equipment Test Reports:  For all equipment tested: 

 
1.  Unit Data:  Include the following: 

 
a. Unit identification. 
b. Location. 
c. Make and type. 
d. Model number and unit size. 
e. Manufacturer's serial number. 

 
2.  Motor Data:  Include the following: 
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a. Make and frame type and size. 
b. Horsepower and rpm. 
c. Volts, phase, and hertz. 
d. Full-load amperage and service factor. 

 
3.  Test Data:  Include design and actual values for the following: (all elements of the system that were 

tested, including air and water flows, static pressures, pump hoods, inlet and outlet static pressures, 
inlet, outlet pressure type of coils, raws, circuits face areas, inlet, outer wet bulb, dry bulb 
temperatures, duct sizes tested, inlet and outlet flows temperatures and pressures and all other 
pertinent data.  The report to be organized per each item tested.) 

 
a. Total rate in cfm, gpm and lbs/hr. 
b. Total system static pressure in inches wg. 
c. Fan rpm. 
d. Discharge static pressure in inches wg. 
e. Filter static-pressure differential in inches wg. 
f. Preheat coil static-pressure differential in inches wg. 
g. Cooling coil static-pressure differential in inches wg. 
h. Heating coil static-pressure differential in inches wg. 
i. Outside airflow in cfm. 
j. Return airflow in cfm. 
k. Outside-air damper position. 
l. Return-air damper position. 

 
G. Instrument Calibration Reports:  For instrument calibration, include the following: 

 
1.  Report Data:  Include the following: 

 
a. Instrument type and make. 
b. Serial number. 
c. Application. 
d. Dates of use. 
e. Dates of calibration. 

 
 
3.23 ADDITIONAL TESTS 
 

A. Within 120 days of completing testing, adjusting, and balancing, perform additional testing and balancing to 
verify that balanced conditions are being maintained throughout and to correct unusual conditions. 

     
B. Seasonal Periods:  If initial testing, adjusting, and balancing procedures were not performed during near-peak 

summer and winter conditions, perform additional inspections, testing, and adjusting during near-peak summer 
and winter conditions. 

 
 

END OF SECTION 15990 
 

N:\08\08100\08166 Mountainlands ATC\03_Specifications\100%\Div 15\15990 General Testing, Adjusting,  Balancing and Commissioning.doc 
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1. Provide wood grounds, nailers, blocking, fasteners, and anchorage for support of electrical 
materials and equipment.  See Division 6, Rough Carpentry for material and installation 
requirements.  

 
G. Moisture Protection: 
 

1. Provide membrane clamps, sheet metal flashing, counter flashing, caulking  and sealants as 
required for waterproofing of conduit penetrations and sealing penetrations in or through fire 
walls, floors and ceiling slabs and foundation walls.  All penetrations through vapor barriers at 
slabs on grade shall be taped and made vaportight. See Division 7, Thermal and Moisture   
Protection for material and installation requirements. 

 
H. Access panels and doors: 
 

1. Provide in walls, ceiling, and floors for access to electrical devices and equipment. See 
Division 8, Doors and Windows for material and installation requirements.  

 
I. Painting: 
 

1. Provide surface preparation, priming and finish coating as required for electrical cabinets, 
exposed conduit, pull and junction boxes, poles, surface metal raceways, etc. See Division 9, 
Finishes for material and installation requirements. 

 
1.5 WORK FURNISHED AND INSTALLED UNDER ANOTHER SECTION REQUIRING CONNECTIONS UNDER 

THIS SECTION: 
 

A. Provide electrical service, make requisite connections and perform operational test.  Items furnished 
and installed under other sections and connected under this section, include but are not limited to the 
following: 

 
1. Electric motors. 
2. Package mechanical equipment: fans, fan coil units, pumps, boilers, duplex compressors, etc. 
3. Flow switches and valve monitors. 
4. Motorized dampers. 
5. Fire and smoke dampers 
6. Elevator/Escalator Controllers. 
7. Irrigation controllers. 
8. Door hold-open/release devices. 
9. Motorized projection screens. 
10. Wheel chair lifts. 
11. Roll down doors. 
12. Electric hardware. 
13. Laboratory equipment including hoods, cold rooms, autoclaves, drying ovens, glassware 

washers and dryers, refrigerators, freezers, etc. 
14. Shop equipment including saw dust collectors, saws, lathes, grinders, welders, planers, 

presses, etc.  
15. Temperature control panels. 
16. Chiller starters. 
17. Motorized Chalkboards/Markerboards/Whiteboards. 
18. Display cases. 
19. Water coolers. 
20. Kitchen equipment including ovens, fryers, mixers, disposers, dishwashers, etc. 
21. Fire sprinkler alarm bells. 
22. Electric heat trace cable for guttering, drainlines, etc. 
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23. Anti-sweat heaters, fan coils, etc for walk-in coolers and freezers. 
24. Hand dryers, hair dryers. 

 
1.6 ITEMS FURNISHED UNDER ANOTHER DIVISION, BUT INSTALLED AND CONNECTED UNDER THIS 

DIVISION: 
 

A. Items furnished under other Divisions, but turned over to Division 16 for installation and final 
connection include, but are not necessarily limited to, the following. 

 
1. Wall mounted control stations for motorized roll-up doors/grills. 
2. Wall mounted control stations for motorized projection screens. 
3. Lighting fixtures, receptacles, and switches for fume hoods. 
4. Lighting fixtures for kitchen hoods. 
5. Lighting fixtures for walk-in freezers and coolers. 

 
1.7 WORK NOT INCLUDED IN THIS DIVISION: 
 

A. Items of work provided under another contract include, but are not necessarily limited to, the following: 
 

1. Telephone cables and electronic equipment. 
2. Data system cables, fittings, coverplates and electronic equipment. 
3. Control wires for irrigation control valves. 
4. Energy management/temperature control system; both line and low voltage including 

conductors and conduit. 
 
1.8 INTERPRETATION OF DRAWINGS AND SPECIFICATIONS: 
 

A. Before bidding, Contractor shall familiarize himself with the drawings, specifications and project site.  
Submit requests for clarification to Architect/Engineer in writing prior to  issuance of final addendum.  
After signing the contract, the Contractor shall meet the intent, purpose, and function of the Contract 
Documents.  Any costs of materials, labor and equipment arising therefrom, to make each system 
complete and operable, is the responsibility of the Contractor. 

 
1.9 QUALITY ASSURANCE: 
 

A. Reference to codes, standards, specifications and recommendations of technical societies, trade 
organizations and governmental agencies refers to the latest edition of such publications adopted and 
published prior to submittal of the bid proposed, unless noted otherwise herein.  Such codes or 
standards are considered a part of this specification as though fully repeated herein. 

 
B. When codes, standards, regulations, etc. allow work of lesser quality or extent than is specified under 

this Division, nothing in said codes shall be construed or inferred as reducing the quality, requirements 
or extent of the Drawings and Specifications.  Perform work in accordance with applicable 
requirements of all governing codes, rules and regulations including the following minimum standards, 
whether statutory or not: 

 
1. National Electric Code (NEC). 
2. International Building Code (IBC). 
3. International Fire Code (IFC). 
4. International Mechanical Code (IMC). 

 
C. Standards:  Comply with the following standards where applicable for equipment and materials 

specified under this Division. 
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1. UL  Underwriters' Laboratories 
2. ASTM  American Society for Testing Materials 
3. CBN  Certified Ballast Manufacturers 
4. IPCEA  Insulated Power Cable Engineers Association 
5. NEMA  National Electrical Manufacturer's Association 
6. ANSI  American National Standards Institute  
7. ETL  Electrical Testing Laboratories 

 
D. All electrical apparatus furnished under this Section shall conform to (NEMA) standards and the NEC 

and bear the Underwriters' Laboratories (UL) label where such label is applicable. 
 

E. Comply with requirements of State and Local Ordinances.  If a conflict occurs between these 
requirements and the Contract Documents, the most stringent requirements shall govern.  The 
Contractor accepts this responsibility upon submitting his bid, and no extra charge will be allowed after 
the contract is awarded.  This shall not be construed as relieving the Contractor from complying with 
any requirements of the Contract Documents which may be in excess of the aforementioned 
requirements, and not contrary to same. 

 
F. Obtain all permits, inspections, etc. required by authority having jurisdiction.  Include all fees in bid.  

Furnish a certificate of approval to the Owner's Representative from the Inspection Authority at 
completion of the work. 

 
G. Employ only qualified craftsmen with at least three years of experience.  Workmanship shall be neat, 

have a good mechanical appearance and conform to best electrical construction practices. Provide a 
competent superintendent to direct the work at all times. Any person found incompetent shall be 
discharged from the project and replaced by satisfactory personnel. 

 
H. Contractor shall have a current state contracting license applicable to type of work to be performed 

under this contract. 
 
1.10 SUBMITTALS: 
 

A. SHOP DRAWINGS AND PRODUCT DATA: 
 

1. After the Contract is awarded but prior to manufacture or installation of any equipment, 
prepare complete Shop Drawings and Brochures for materials and equipment as required by 
each section of the specification.  Submit 8 complete sets for review.  All sets of shop drawing 
material shall be bound. Prior to submission of the Shop Drawings and Project Data, review 
and certify that they are in compliance with the Contract Documents.  Verify all dimensional 
information to insure proper clearance for installation of equipment.  Check all materials and 
equipment after arrival on the job site and verify compliance with the Contract Documents.  A 
minimum period of two weeks, exclusive of transmittal time, will be required each time Shop 
Drawing and/or Brochure is submitted or resubmitted for review.  This time period shall be 
considered by the Contractor when scheduling submittal data. If the shop drawings are 
rejected twice, the contractor shall reimburse the engineer the sum of $200.00 for the third 
review and any additional reviews required. 

 
2. Review of Shop Drawings and Brochures shall not relieve the Contractor of responsibility for 

dimensions and/or errors that may be contained therein, or deviations from the Contract 
Document's requirements.  It shall be clearly understood that  the noting of some errors but 
overlooking others does not grant the Contractor permission to proceed in error.  Regardless 
of any information contained in the Shop Drawings and Brochures, the requirements of the 
Contract Document's shall govern and are not waived, or superseded in any way by the 
review of the Shop Drawings and Brochures. 
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3. Certifications shall be written or in the form of rubber stamp impressions as follows: 
 

4. I hereby certify that this Shop Drawing and/or Brochure has been checked prior to submittal 
and that it complies in all respects with the requirements of the Contract Drawings and 
Specifications for this Project.  

(Name of Electrical Subcontractor)           
  

Signed                            .                    
  

Position                        Date                  
 
 

5. Observe the following rules when submitting the Shop Drawings and Brochures.  
 

a. Each Shop Drawing shall indicate in the lower right hand corner, and each Brochure 
shall indicate on the front cover the following:  Title of the sheet or brochure, name 
and location of the building; names of the Architect and Electrical Engineer, 
Contractor, Subcontractors, Manufacturer, Supplier/Vendor, etc., date of submittal, 
and the date of correction and revision.  Unless the above information is included the 
submittal will be returned for resubmittal. 

 
b. Shop Drawings shall be done in an easily legible scale and shall contain sufficient 

plans, elevations, sections, and isometrics to clearly describe the equipment or 
apparatus, and its location.  Drawings shall be prepared by an Engineer/Draftsmen 
skilled in this type of work.  Shop Drawings shall be drawn to at least 1/4" = 1'0" scale. 

 
c. Brochures to be submitted shall be published by the Manufacturers and shall contain 

complete and detailed engineering and dimensional information.  Brochures submitted 
shall contain only information relevant to the particular equipment or materials to be 
furnished.  The Contractor shall not submit catalogs which describe several different 
items in addition to those items to be used, unless all irrelevant information is marked 
out, or unless relevant information is clearly marked.  Brochures from each 
manufacturer shall be identified and submitted separately. 

 
1.11 OPERATION AND MAINTENANCE MANUALS: 

 
A. Provide operating instruction and maintenance data books for all equipment and materials furnished 

under this Division. 
 

B. Submit four copies of operating and maintenance data books for review at least four weeks before 
final review of the project. Assemble all data in a completely indexed volume or volumes and identify 
the size, model, and features indicated for each item. The binder (sized to the material) shall be a 2" 
slide lock unit (Wilson-Jones WLJ 36544B).  The cover shall be engraved with the job title in 1/2" high 
letters and the name and address of the Contractor in 1/4" high letters.  Provide the same information 
in 1/8" letters on the spine. 

 
C. Include complete cleaning and servicing data compiled in clearly and easily understandable form.  

Show serial numbers of each piece of equipment, complete lists of replacement parts, motor ratings, 
etc.  Each unit shall have its own individual sheet.  (Example:  If two items of equipment A and D 
appear on the same sheet, an individual sheet shall be provided for each unit specified). 

 
D. Include the following information where applicable. 

 
1. Identifying name and mark number. 
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2. Certified outline Drawings and Shop Drawings. 
3. Parts lists. 
4. Performance curves and data. 
5. Wiring diagrams. 
6. Light fixture schedule with the lamps and ballast data used on the project for all fixtures 
7. Manufacturer's recommended operating and maintenance instructions. 
8. Vendor's name and address for each item. 

 
E. The engineer shall review the manuals and when approved, will forward the manuals on to the 

architect.  If the manuals are rejected twice, the contractor shall reimburse the engineer the sum of 
$200.00 for each review afterwards. 

 
1.12 RECORD DRAWINGS: 
 

A. Maintain, on a daily basis, a complete set of “Record Drawings”, reflecting an accurate record of work 
in accordance with the following: 

 
1. Show the complete routing and location of all feeders rated 100 amps and larger.  Locate work 

buried below grade or under slab, work concealed above ceilings, and work in concealed 
spaces, dimensionally from fixed structural elements (not partition walls, etc.) 

 
2. Show the complete routing and location of all telecommunications conduits, systems 

raceways, and empty raceways, 1-1/4" and larger. Locate work buried below grade or under 
slab, work concealed above ceilings, and work in concealed spaces, dimensionally from fixed 
structural elements (not partition walls, etc.). 

 
3. Show all changes, deviations, addendum items, change orders, job instructions, etc., which 

change the work from that shown on the contract documents, including wall relocations, 
fixtures and device changes, branch circuiting changes, etc. Where locations of boxes, 
raceways, equipment, etc. are adjusted in the field to fit conditions, but such new locations 
may not be obvious by referring to the contract document, show new locations on the record 
drawings. 

 
B. At the discretion of the Architect/Engineer, the drawings will be reviewed on a periodic basis and used 

as a pre-requisite for progress payments. This requirement shall not be construed as authorization for 
the Contractor to make changes in the layout, or work without written authorization for such changes. 
The “Record Drawings” for daily recording shall consist of a set of blue line prints of the Contract 
Drawings. 

 
C. Upon completion of the work, purchase a complete set of electronic drawings. Transfer all “Record” 

information from the blue line prints to the drawings via the current CAD program in which it was 
written. The Architect/Engineer shall review the drawings and the Contractor shall incorporate the 
resulting comments into the final record drawings. The Contractor shall make two complete copies of 
the drawings electronically and forward this to the Engineer. 

 
D. Certify the “Record Drawings” for correctness by placing and signing the following certifications of the 

first sheet of the sepia: 
 

1. "CERTIFIED CORRECT (3/8" high letters) 
 

(Name of General Contractor)         
  

By                                                   Date                                             
   



HFSArchitects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
ELECTRICAL GENERAL PROVISIONS 16001-8 

© BNA Consulting, Inc. 

(Name of Electrical Contractor)     
  

By                                                   Date                                           
 
1.13 GUARANTEE: 
 

A. Ensure that electrical system installed under this contract is in proper working order and in compliance 
with drawings, specifications, and/or authorized changes.  Without additional charge, replace any work 
or materials which develop defect, except from ordinary wear and tear, within one year from the date 
of substantial completion.  Exception:  Incandescent and fluorescent lamps shall be guaranteed for a 
period of two months from the date of substantial completion. 

 
PART 2  PRODUCTS 
 
2.1 GENERAL: 
 

A. Products are specified by manufacturer name, description, and/or catalog number.  Discrepancies 
between equipment specified and the intended function of equipment shall be brought to the attention 
of the Architect/Engineer in writing prior to bidding.  Failure to report any conflict, including catalog 
numbers, discontinued products, etc., does not relieve the Contractor from meeting the intent of the 
contract documents nor shall it change the contract cost.  If the Contractor is unable to interpret any 
part of the plans and/or specifications, or should he find discrepancies therein, he shall bring this to 
the attention of the Architect/Engineer who will issue interpretation and/or additional instructions to 
Bidders before the project is bid. 

 
2.2 MANUFACTURERS: 
 

A. Provide products of manufacturers specified.  Manufacturers catalog numbers and descriptions 
establish the quality of product required. Substitutions will be considered if a duplicate written 
application (2-copies) is at the office of the Architect/Engineer eight (8) working days prior to the day of 
the bidding.  The application shall include the following:  1) A statement certifying that the equipment 
proposed is equal to that specified; that it has the same electrical and physical characteristics, 
compatible dimensions, and meets the functional intent of the contract documents;  2)  The specified 
and submittal catalog numbers of the equipment under consideration;  3)  A pictorial and specification 
brochure. 

 
B. Any conflict arising from the use of substituted equipment shall be the responsibility of the Contractor, 

who shall bear all costs required to make the equipment comply with the intent of the contract 
documents. 

 
C. Samples may be required for non-standard or substituted items before installation during construction.  

Provide all samples as required. 
 

D. No materials or apparatus may be substituted after the bid opening except where the equipment 
specified has been discontinued. 

  
E. Provide only equipment specified in the Contract Documents or approved by addendum. 

 
2.3 SPARE PARTS: 
 

A. Provide spare parts (fuses, diffusers, lamps, etc.) as specified.  Transmit all spare parts to Owner's 
Representative prior to substantial completion.  
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PART 3  EXECUTION 
 
3.1 INSTALLATION: 
 

A. Layout electrical work in advance of construction to eliminate unnecessary cutting, drilling, channeling, 
etc.  Where such cutting, drilling, or channeling becomes necessary for proper installation;  perform 
with care.  Use skilled mechanics of the trades involved.  Repair damage to building and equipment at 
no additional cost to the contract.  Cutting work of other Contractors shall be done only with the 
consent of that Contractor.  Cutting structural members shall not be permitted. 

 
B. Since the drawings of floor, wall, and ceiling installation are made at small scale; outlets, devices, 

equipment, etc., are indicated only in their approximate location unless dimensioned. Locate outlets 
and apparatus symmetrically on floors, walls and ceilings where not dimensioned, and coordinate such 
locations with work of other trades to prevent interferences.  Verify all dimensions on the job.  Do not 
scale the electrical drawings, but refer to the architectural and mechanical shop drawings and project 
drawings for dimensions as applicable. 

 
C. Perform for other trades, the electrical wiring and connection for all devices, equipment or apparatus.  

Consult Architectural, Mechanical, and other applicable drawings, and all applicable shop drawings to 
avoid switches, outlets, and other equipment from being hidden behind doors, cabinets, counters, 
heating equipment, etc., or from being located in chalkboards, tackboards, glass panels, etc.  Relocate 
buried electrical devices and/or connections as directed at no additional cost. 

 
D. Coordinate the location of outlets, devices, connections, and equipment with the supplier of the 

systems furniture prior to rough-in. 
 

E. Where conduit, outlets or apparatus are to be encased in concrete, it must be located and secured by 
a journeyman or foreman present at the point of installation.  Check locations of the electrical items 
before and after concrete and/or masonry installation and relocate displaced items.  

 
F. Provide block-outs, sleeves, demolition work, etc., required for installation of work specified in this 

division.  
 
3.2 CLEAN: 
 

A. Clean up all equipment, conduit, fittings, packing cartons and other debris that is a direct result of the 
installation of the work of this Division. 

 
B. Clean fixtures, interiors and exteriors of all equipment, and raceways.  Replace all filters in electrical 

equipment upon request for Substantial Completion. 
 
 
3.3 POWER OUTAGES: 
 

A. All power outages required for execution of this work shall occur during non-standard working hours 
and at the convenience of the Owner.  Include all costs for overtime work in bid. 

 
B. Submit written request at least 7 days in advance of scheduled outage and proceed with outage only 

after receiving authorization from the Owner's Representative. 
 

C. Keep all outages to an absolute minimum. 
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3.4 STORAGE AND PROTECTION OF MATERIALS: 
 

A. Provide storage space for storage of materials and apparatus and assume complete responsibility for 
all losses due to any cause whatsoever.  In no case shall storage interfere with  traffic conditions in 
any public thoroughfare or constitute a hazard to persons in the vicinity.  Protect completed work, work 
underway, and apparatus against loss or damage. 

 
3.5 EXCAVATING FOR ELECTRICAL WORK:  
 

A. General:  Locate and protect existing utilities and other underground work in manner which will ensure 
that no damage or service interruption will result from excavating and backfilling. Perform excavation 
in a manner which protects walls, footings, and other structural members from being disturbed or 
damaged in any way.  Burial depths must comply with NEC Section 300-5 (or State of Utah 
requirement, whichever is more stringent), unless noted otherwise on drawings. 

 
B. Protect persons from injury at excavations, by barricades, warnings and illumination. 

 
C. Coordinate excavations with weather conditions, to minimize possibility of washouts, settlements and 

other damages and hazards. 
 

D. Provide temporary covering or enclosure and temporary heat as necessary to protect bottoms of 
excavations from freezing and frost action.  Do not install electrical work on frozen excavation bases or 
subbases. 

 
E. Do not excavate for electrical work until the work is ready to proceed without delay, so that total time 

lapse from excavation to completion of backfilling will be minimum.  See other sections of specification 
for additional requirements for excavating. 

 
F. Store excavated material (temporarily) near excavation, in manner which will not interfere with or 

damage excavation or other work. Do not store under trees (within drip line). 
 

G. Retain excavated material which complies with requirements for backfill material.  Dispose of 
excavated material which is either in excess of quantity needed for backfilling or does not comply with 
requirements for backfill material.  Remove unused material from project site, and dispose of in lawful 
manner. 

 
3.6 BACKFILL MATERIALS: 
 

A. For buried conduit or cable (other than below slab-on-grade, or concrete encased) - 2" thickness of 
well graded sand on all side of conduit or cable. 

 
B. For trench backfill to within 6" of final grade - soil material suitable for compacting to required 

densities. 
 

C. For top 6" of excavation - Top soil.   
 

D. Backfill excavations in 8" high courses of backfill material, uniformly compacted to the following 
densities (percent of maximum density, ASTM D 1557), using power-driven hand-operated 
compaction equipment.  

 
1. Lawn/Landscaped Areas:  85 percent for cohesive soils, 95 percent for cohesionless soils.  
2. Paved Areas, Other than Roadways (90 percent for cohesive soils, 95 percent for 

cohesionless soils). 
 



HFSArchitects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
ELECTRICAL GENERAL PROVISIONS 16001-11 

© BNA Consulting, Inc. 

E. Subsidence:  Where subsidence is measurable or observable at electrical work excavations during 
general project warranty period, remove surface (pavement, lawn or other finish), add backfill material, 
compact, and replace surface treatment.   Restore appearance, quality and condition of the surface or 
finish to match adjacent work, and eliminate evidence of restoration to greatest extent possible. 

 
3.7 CONCRETE BASES: 
 

A. Unless otherwise noted, provide 4" high reinforced concrete bases for all floor mounted or floor 
standing electrical equipment, including generators, transformers, switchgear, battery racks, motor 
control centers, etc.  Extend bases 6" beyond equipment or mounting rails on all sides or as shown on 
the drawings. Not withstanding this requirement, coordinate with equipment manufacturer, shop 
drawings, and height of base to ensure compliance with NEC 404.8. 

 
B. Concrete bases shall be provided under Division-16.  Coordinate size and location of all bases and 

furnish all required anchor bolts, sleeves, reinforcing and templates as required to obtain a proper 
installation. 

 
C. Provide and locate properly sized concrete pads for power company furnished pad mounted 

transformers in accordance with power company clearance requirements.  Where the serving utility is 
Rocky Mountain Power, the electrical contractor shall conform to the requirements of Electrical Service 
Requirements, Section 6.4. 

 
3.8 ROOF PENETRATIONS: 
 

A. Where raceways penetrate roofing or similar structural area, provide appropriate roof jack coordinate 
with the roofing contractor and the Architect in order to match the vent with the roof construction. The 
jack shall be sized to fit tightly to raceway for weather-tight seal, and with flange extending a minimum 
of 9" under roofing in all sides or as required by the roof type of construction.  Completely seal opening 
between inside diameter of roof flashing and outside diameter of penetrating raceways.  Coordinate all 
work with work required under roofing section of specifications. 

 
3.9 FIRE PENETRATION SEALS: 
 

A. Seal all penetrations for work of this section through fire rated floors, walls and ceilings to prevent the 
spread of smoke, fire, toxic gas or water through the penetration either before, during or after fire.  The 
fire rating of the penetration seal shall be at least that of the floor, wall or ceiling into which it is 
installed, so that the original fire rating of the floor or wall is maintained as required by Article 300-21 of 
the National Electrical Code.  Where applicable, provide OZ Type CFSF/I and CAFSF/I fire seal fittings 
for conduit and cable penetrations through concrete and masonry walls, floors, slabs, and similar 
structures.  Where applicable, provide 3M fire barrier sealing penetration  system, and/or IPC Flame 
Safe Fire Stop System, and/or Chase Foam fire stop system, including wall wrap, partitions, caps, and 
other accessories as required.  All materials to comply with UL 1479 (ASTM E-814).  Comply with 
manufacturer's instructions and recommendations for installation of sealing fittings and barrier sealing 
systems. 

 
3.10 PROJECT FINALIZATION AND START-UP: 
 

A. Upon completion of equipment and system installation, assemble all equipment Factory 
Representatives and Subcontractors for system start-up. 

 
B. Each Representative and Subcontractor shall assist in start-up and check out their respective system 

and remain at the site until the total system operation is accepted by the Owner's representative. 
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C. The Factory Representative and/or System Subcontractor shall give personal instruction on operating 
and maintenance of their equipment to the Owner's maintenance and/or operation personnel.  To 
certify acceptance of operation and instruction by the Owner's Representative, the contractor shall 
prepare a written statement as follows: 

 
D. This is to certify that the Factory Representative and System Subcontractor for each of the systems 

listed below have performed start-up and final check out of their respective systems. 
 

E. The Owner's Representative has received complete and thorough instruction in the operation and 
maintenance of each system.  

 
1. SYSTEM     FACTORY REPRESENTATIVE 

 
(List systems included)    (List name and address of 

         Factory Representative).  
                                  

                                                                                                                                                                 
Owner's Representative                                        Contractor                   

 
F. Send copy of acceptance to Architect/Engineer.  

 
3.11 FINAL REVIEW: 
 

A. At the time of final review, the project foreman shall accompany the reviewing party, and remove 
coverplates, panel covers and other access panels as requested, to allow review of the entire 
electrical system.  

 
END OF SECTION 16001 
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SECTION – 16070 
 

ELECTRICAL CONNECTIONS FOR EQUIPMENT 
 
PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS:  
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section.  

 
B. This section is a Division-16 Basic Materials and Methods section, and is part of each Division-16 

section making reference to electrical connections.  
 
1.2 DESCRIPTION OF WORK: 
 

A. Extent of electrical connection for equipment includes final electrical connection of all equipment 
having electrical requirements.  Make final connections for all owner furnished equipment.  See other 
applicable portions of specification for building temperature control wiring requirements.  

  
B. Refer to Division-15 sections for motor starters and controls furnished integrally with equipment; not 

work of this section.  
 

C. Refer to Division-15 section for control system wiring; not work of this section.  
 

D. Refer to sections of other Divisions for specific individual equipment power requirements.  
 

1.3 QUALITY ASSURANCE:  
 

A. NEC COMPLIANCE:  Comply with applicable portions of NEC as to type products used and 
installation of electrical power connections.  
 

B. UL LABELS:  Provide electrical connection products and materials which have been UL-listed and 
labeled. 

 
PART 2 PRODUCTS 
 
2.1 GENERAL:  
 

A. For each electrical connection indicated, provide complete assembly of materials, including but not 
necessarily limited to, raceways, conductors, cords, cord caps, wiring devices, pressure connectors, 
terminals (lugs), electrical insulating tape, heat-shrinkable insulating tubing, cable ties, solderless wire 
nuts, and other items and accessories as needed to complete splices, terminations, and connections 
as required.  Crimp on or slip-on type splicing materials (insulation displacement type) designed to be 
used without wire stripping are not acceptable.  See Section 16110, Conduit Raceways; Section 
16140 Wiring Devices: and Section 16120 Wire and Cable for additional requirements.  Provide final 
connections for equipment consistent with the following: 

 
1. Permanently installed fixed equipment - flexible seal-tite conduit from branch circuit terminal 

equipment, or raceway; to equipment, control cabinet, terminal junction box or wiring 
terminals.  Totally enclose all wiring in raceway. 

 
2. Movable and/or portable equipment - wiring device, cord cap, and multi-conductor cord 

suitable for the equipment and in accordance with NEC requirements (Article 400). 
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3. Other methods as required by the National Electrical Code and/or as required by special 
equipment or field conditions. 

 
PART 3 EXECUTION 
 
3.1 INSTALLATION OF ELECTRICAL CONNECTIONS: 
 

A. Make electrical connections in accordance with connector manufacturer's written instructions and with 
recognized industry practices, and complying with requirements of NEC and NECA's "Standard of 
Installation" to ensure that products fulfill requirements. 

 
B. Connect electrical power supply conductors to equipment conductors in accordance with equipment 

manufacturer's written instructions and wiring diagrams.  
 

C. Coordinate installation of electrical connections for equipment with equipment installation work.  
 

D. Verify all electrical loads (voltage, phase, full load amperes, number and point of connections, 
minimum circuit ampacity, etc.) for equipment furnished under other Divisions of this specification, by 
reviewing respective shop drawings furnished under each division.  Meet with each subcontractor 
furnishing equipment requiring electrical service and review equipment electrical characteristics.  
Report any variances from electrical characteristics noted on the electrical drawings to Architect before 
proceeding with rough-work. 

 
E. Obtain and review the equipment shop drawings to determine particular final connection requirements 

before rough-in begins for each equipment item.  
 

F. Refer to basic materials and methods Section 16120, Conductors, for identification of electrical power 
supply conductor terminations.  

  
END OF SECTION 16070 
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SECTION 16071 
 

ELECTRICAL SEISMIC CONTROL 
 
PART 1 GENERAL 
 
1.1 WORK INCLUDED: 
 

A. Anchorage and seismic restraint systems for all Division 16 isolated and non-isolated equipment, 
cable tray, and conduit systems. 

 
B. Equipment/cable tray/conduit to isolated and/or seismically supported shall include but not be limited 

to the following: 
 

1. Conduit 
2. Cable Tray 
3. Light Fixtures 

 
1.2 RELATED WORK: 
 

A. Requirements: Provide Electrical Seismic Control in accordance with the Contract Documents. 
 

B. Section 16001 – Electrical General Provisions 
 
1.3 REFERENCES: 
 

A. International Building Code, Current Edition in use by Jurisdictional Authority. 
 
B. NFPA Bulletin 90A, Current Edition. 

 
C. UL Standard 181. 
 

1.4 SYSTEM DISCRIPTION 
 

A. The Division 16 Contractor shall be responsible for supplying and installing equipment, vibration 
isolators, flexible connections, rigid steel frames, anchors, inserts, hangers and attachments, 
supports, seismic snubbers and bracing to comply with the following: 

 
1. Short period design spectral response acceleration coefficient SDS

2. One second period design spectral response acceleration coefficient S
=0.70. 

D1

3. Site Class B. 
=0.28. 

4. Seismic Design Category D. 
 
1.5 QUALITY ASSURANCE: 
 

A. All supports, hangers, bases, anchorage and bracing for all isolated equipment and non-isolated 
equipment shall be designed by a professional engineer licensed in the state where the project is 
located, employed by the restraint manufacturer, qualified with seismic experience in bracing for 
electrical equipment. Shop drawings submitted for earthquake bracing and anchors shall bear the 
Engineer'

 

s signed professional seal. All calculations/design work required for the seismic 
anchorage and restraint of all Division 16 equipment and systems shall be provided by a single 
firm. 
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B. The above qualified seismic engineer shall determine specific requirements for equipment 
anchorage and restraints, locations and sizes based on shop drawings for the electrical 
equipment which have been submitted, reviewed and accepted by the Architect/Engineer for this 
project. 

 
C. Seismic Engineer or the Engineer'

 

s Representative shall field inspect final installation and certify 
that bracing and anchorage are in conformance with the Seismic Engineer's design. A certificate 
of compliance bearing the Seismic Engineer's signed Professional Engineer's seal shall be 
submitted and shall be included in each copy of the Operation and Maintenance Manuals. 

D. The Division 16 Contractor shall require all equipment suppliers furnish equipment that meets the 
seismic code, with bases/skids/curb designed to receive seismic bracing and/or anchorage. All 
isolated and non-isolated electrical equipment bracing to be used in the project shall be designed 
from the Equipment Shop Drawings and certified correct by the equipment manufacturer for 
seismic description listed in Paragraph 1.4 above, with direct anchorage capability. 

 
1.6 SUBMITTALS: 
 

A. A single submittal shall be provided for all seismic anchorage and restraints for all Division 16 
equipment and systems provided as part of this project. Individual submittals for specific systems will 
not be accepted. 

 
B. Submit shop drawings, calculations, and printed data for the following items under provisions of the 

General Conditions of the Contract: 
 

1. Complete engineering calculations and shop drawings for all seismic requirements for all 
equipment to be restrained as outlined in Paragraph 1.1 above, and as detailed on 
drawings. 

2. The professional seal of the engineer who is responsible for the design of the Seismic 
Restraint System. 

3. Details for all seismic bracing. 
4. Details for steel frames, concrete inertia bases, and housekeeping pads. Include 

dimensions, embed depths, dowelling details, and concrete reinforcing requirements. 
5. Clearly outlined procedures for installing and adjusting the isolators, seismic bracing 

anchors, snubbers, cables, and bolt connections. 
6. Floor plan noting the locations, size, and type of anchorage and restraint to be used. 
7. Include confirmation that all calculations are based on the design criteria listed in Paragraph 

1.4.A of this Section. 
8. Certificate of Compliance. 
 

PART 2 PRODUCTS: 
 
2.1 RESTRAINT EQUIPMENT AND SYSTEMS: 
 

A. Acceptable Manufacturers and Suppliers for Non-Isolated Systems: 
 

1. Mason Industries, Inc. 
2. Korfund 
3. Amber/Booth Company 
4. Vibration Mountings and Control Company 
5. Kinetics 
6. International Seismic Application Technology 
7. Tolco 
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B. Manufacture and design of restraints and anchors for isolated equipment shall be by the manufacturer 
of the vibration isolators furnished for the equipment. 
 

2.2 SNUBBERS: 
 

A. Snubbers shall be all-directional and consist of interlocking steel members restrained by 
replaceable shock absorbent elastomeric materials a minimum of 314 inch thick. 

 
B. Snubbers shall be manufactured with an air gap between hard and resilient material of not less 

than 1/8 inch or more than 1/4 inch. 
 
C. Snubbers shall be Mason Industries Z -1011 or accepted equivalent. 

 
PART 3 EXECUTION 
 
3.1 DESIGN AND INSTALLATION: 
 

A. General: 
 

1. All electrical equipment cable tray and conduit shall be braced, anchored, snubbed or 
supported to withstand seismic disturbances in accordance with the criteria of this 
specification. Provide all engineering, labor, materials, and equipment for protection against 
seismic disturbances as specified herein. The following electrical components are exempt 
from seismic restraint requirements. 

 
a. Components in Seismic Design Categories A and B (see 1.4-A-5 above). 
b. Components in Seismic Design Category C (see 1.4-A-5 above) that have an 

important factor IP

c. Components that have an importance factor I
 of 1.0 (see 1.4-B above). 

P

d. Components that have an importance factor I

 of 1.0 (see 1.4-B above), that are 
mounted less than four feet above the floor, that weigh less than 400 pounds, and that 
have flexible ductwork, piping, and conduit connections. 

P

 

 of 1.0 (see 1.4-b above), that weigh 20 
pounds or less, and that have flexible ductwork, piping, and conduit connections. 

2. Powder-actuated fasteners (shot pins) shall not be used for component anchorage in tension 
applications in Seismic Design Category D, E, or F. 

 
3. Attachments and supports for electrical equipment shall meet the following provisions: 
 

a. Attachments and supports transferring seismic loads shall be constructed of materials 
suitable for the application and designed and constructed in accordance with a 
nationally recognized structural code such as, when constructed of steel, AISC, 
Manual of Steel Construction (Ref. 9.8-1 or 9.8-2). 

b. Friction clips shall not be used for anchorage attachment. 
c. Expansion anchors shall not be used for electrical equipment rated over 10 hp (7.45 

kW). Exception: Undercut expansion anchors. 
d. Drilled and grouted-in-place anchors for tensile load applications shall use either 

expansive cement or expansive epoxy grout. 
e. Supports shall be specifically evaluated if weak-axis bending of light-gauge support 

steel is relied on for the seismic load path. 
f. Components mounted on vibration isolation systems shall have a bumper restraint or 

snubber in each horizontal direction. The design force shall be taken as 2Fp. The 
intent is to prevent excessive movement and to avoid fracture of support springs and 
any non- ductile components of the isolators. 
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g. Seismic supports shall be constructed so that support engagement is maintained. 
 

B. Spring Isolated Equipment: 
 

1. All vibration isolated equipment shall be mounted on rigid steel frames or concrete bases 
as described in the vibration control specifications unless the equipment manufacturer 
certified direct attachment capability. Each spring mounted base shall have a minimum of 
four all-directional seismic snubbers that are double acting and located as close to the 
vibration isolators as possible to facilitate attachment both to the base and the structure. 
Snubbers shall be installed with factory set clearances. 

 
C. Non-Isolated Equipment:  
 

1. The Division 16071 Contractor shall be responsible for thoroughly reviewing all drawings 
and specifications to determine all equipment to be restrained. This Contractor shall be 
responsible for certifying that this equipment is mounted and braced such that it adheres 
to the system description criteria in part 1.04 of this specification section. 

 
D. Conduit: 
 

1. Seismic braces for conduit may be omitted when the distance from the top of the conduit to 
the supporting structure is 12” or less. 

2. A rigid conduit system shall not be braced to dissimilar parts of a building or two dissimilar 
building systems that may respond in a different mode during an earthquake. Examples: Wall 
and a roof; solid concrete wall and a metal deck with lightweight concrete fill. 

3. Unbraced conduit attached to in-line equipment shall be provided with adequate flexibility to 
accommodate differential displacements. 

4. At the interface of adjacent structures or portions of the same structure that may move 
independently, utility lines shall be provided with adequate flexibility to accommodate the 
anticipated differential movement between the ground and the structure. 

5. Provide large enough pipe sleeves through wall or floors to allow for anticipated differential 
movements. 

 
E. Cable Tray: 
 

1. Seismic restraints are not required for cable tray with importance factor IP

 

 of 1.0, provided that 
the following condition is met for the full length of each cable tray. 

a. Cable trays are suspended from rod hangers and hangers that are 12” or less in 
length from the point rod attaches to tray, to the point rod connects to the supporting 
structure. Rods must be secured to both top and bottom cross angles with locking 
nuts above and below angle iron. 

 
END OF SECTION 16071 
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SECTION 16110 
 

CONDUIT RACEWAYS 
 
PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division 1 Specification sections, apply to work of this section. 

 
B. This section is a Division-16 Basic Materials and Methods section, and is part of each Division-16 

section making reference to electrical raceways and specified herein. 
 
1.2 DESCRIPTION OF WORK: 
 

A. Extent of raceways is indicated by drawings and schedules. 
 
B. Types of raceways in this section include the following: 

 
1. Electrical Metallic Tubing 
2. Flexible Metal Conduit 
3. Intermediate Metal Conduit 
4. Liquid-tight Flexible Metal Conduit 
5. Rigid Metal Conduit 
6. Rigid Non-metallic Conduit 
 

1.3 QUALITY ASSURANCE: 
 

A. MANUFACTURERS:  Firms regularly engaged in manufacture of raceway systems of types and sizes 
required, whose products have been in satisfactory use in similar service for not less than three (3) 
years. 

 
B. STANDARDS:  Comply with applicable portions of NEMA standards pertaining to raceways.  Comply 

with applicable portions of UL safety standards pertaining to electrical raceway systems; and provide 
products and components which have been UL-listed and labeled.  Comply with NEC requirements as 
applicable to construction and installation of raceway systems. 

 
C. SUBMITTALS:  Not required. 

 
PART 2 PRODUCTS 
 
2.1 METAL CONDUIT AND TUBING: 
 

A. GENERAL:  
 

1. Provide metal conduit, tubing and fittings of types, grades, sizes and weights (wall 
thicknesses) as indicated; with minimum trade size of 1/2".  

 
B. RIGID METAL CONDUIT (RMC):  FS WW-C-0581 and ANSI C80.1.  

 
C. INTERMEDIATE STEEL CONDUIT (IMC):  FS WW-C-581.  

 
D. ALUMINUM CONDUIT:  Not acceptable. 
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E. MC CABLE:  
 

1. MC Cable is acceptable for all branch circuits installed in gypsum wallboard walls from the 
home run device box to the last device box on the branch circuit and all boxes in between, 
from the home run device box to the branch panel the circuit shall be installed in an approved 
raceway. MC Cable is acceptable for all light fixture whips not longer than six feet in length. 
Located in removable grid ceilings MC Cable is un-acceptable to be installed from light fixture 
to light fixture. All MC Cable shall be provided with anti short fittings. 
 

F. RIGID AND INTERMEDIATE STEEL CONDUIT FITTINGS:   
 

1. Provide fully threaded malleable steel couplings;  raintight and concrete tight where required 
by application.  Provide double locknuts and metal bushings at all conduit terminations.  Install 
OZ Type B bushings on conduits 1-1/4" and larger.  

 
G. ELECTRICAL METALLIC TUBING (EMT):  FS WW-C-563 and ANSI C80.3.  

 
H. EMT FITTINGS:  

 
1. Provide insulated throat nylon bushings with non-indenter type malleable steel fittings at all 

conduit terminations.  Install OZ Type B bushings on conduits 1" larger.  Cast or indenter type 
fittings are not acceptable.  

 
I. FLEXIBLE METAL CONDUIT:  FS WW-C-566, of the following type;  

 
1. Zinc-coated steel.  
 

J. FLEXIBLE METAL CONDUIT FITTINGS:  FS W-F-406, Type 1, Class 1, and Style A.  
 
K. LIQUID TIGHT FLEXIBLE METAL CONDUIT:  

 
1. Provide liquid-tight, flexible metal conduit; constructed of single strip, flexible continuous, 

interlocked, and double-wrapped steel; galvanized inside and outside; coated with liquid-tight 
jacket of flexible polyvinyl chloride (PVC).  

 
L. LIQUID-TIGHT FLEXIBLE METAL CONDUIT FITTINGS:  FS W-F-406, Type 1, Class 3, Style G.  

 
M. EXPANSION FITTINGS:  OZ Type AX, or equivalent to suit application.  

 
2.2 NON-METALLIC CONDUIT AND DUCTS:  
 

A. GENERAL:  
 

1. Provide non-metallic conduit, ducts and fittings of types, sizes and weights as indicated; with 
minimum trade size of 3/4".  

 
B. UNDERGROUND PVC PLASTIC UTILITIES DUCT: 
 

1. Minimum requirements shall be schedule 40 for encased burial in concrete and for Type II for 
direct burial.  

 
C. PVC AND ABS PLASTIC UTILITIES DUCT FITTINGS:  
 
D.  ANSI/NEMA TC 9, match to duct type and material.  
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E. HDPE CONDUIT: Not acceptable. 
 
2.3 CONDUIT; TUBING; AND DUCT ACCESSORIES: 
 

A. Provide conduit, tubing and duct accessories of types and sizes, and materials, complying with 
manufacturer's published product information, which mate and match conduit and tubing.  Provide 
manufactured spacers in all duct bank runs.  

2.4 SEALING BUSHINGS:  
 

A. Provide OZ Type FSK, WSK, or CSMI as required by application. Provide OZ type CSB internal 
sealing bushings.  
 

2.5 CABLE SUPPORTS:  
 

A. Provide OZ cable supports for vertical risers, type as required by application.  
 

PART 3 EXECUTION  
 
3.1 INSTALLATION OF ELECTRICAL RACEWAYS: 
 

A. Install electrical raceways where indicated; in accordance with manufacturer's written instructions, 
applicable requirements of NEC and NECA "Standard of Installation", and in accordance with the 
following:  

 
1. SERVICE ENTRANCE CONDUCTORS, AND CONDUCTORS OVER 600 VOLTS:  

a.  Install in rigid metal conduit (RMC), or intermediate metal conduit (IMC); except 
where buried below grade, install in non-metallic conduit or duct, individually encased 
in concrete. See duct banks.  

 
2. FEEDERS UNDER 600 VOLTS: 

a.  Install feeders to panels and motor control centers and individual equipment feeders 
rated 100 amps and greater, in rigid metal conduit (RMC), or intermediate  metal 
conduit (IMC); except where buried below grade, install in non-metallic conduit or 
duct.  Encase feeders 1-1/4" and larger, individually in concrete where installed below 
grade. See duct banks.  

 
3. BRANCH CIRCUITS, SIGNAL AND CONTROL CIRCUITS, AND INDIVIDUAL EQUIPMENT 

CIRCUITS RATED LESS THAN 100 AMPS:  
a.  Install in electric metallic tubing (EMT); except in poured walls, with one side in 

contact with grade, below concrete slab-on-grade or in earth fill, install in non-metallic 
plastic duct.  In areas exposed to weather, moisture, or physical damage, install in 
GRC or IMC.  In suspended slabs, install in EMT. Encase non-metallic duct 1-1/4" and 
larger in concrete. See duct banks.  

 
B. Provide 1000 feet of 3/4" conduit with 3 #12 conductors and 1000 feet of 3/4" conduit with 3 #10 

conductors. Provide all supports, fittings, boxes, terminations, etc. as required for installation. Install 
only as directed by engineer. Credit back all unused material and labor to the Owner. 

 
C. Coordinate with other work including metal and concrete deck work, as necessary to interface 

installation of electrical raceways and components.  
 

D. Install raceway in accordance with the following:  
 

1. Provide a minimum of 12" clearance measured from outside of insulation from flues, steam 
and hot water piping, etc.  Avoid installing raceways in immediate vicinity of boilers and similar 
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heat emitting equipment. Conceal raceways in finished walls, ceilings and floor (other than 
slab-on-grade), except in mechanical, electrical and/or communication rooms, conceal all 
conduit and connections to motors, equipment, and surface mounted cabinets unless exposed 
work is indicated on the drawings.  Run concealed conduits in as direct a line as possible with 
gradual bends.  Where conduit is exposed in mechanical spaces, etc., install parallel with or at 
right angles to building or room structural lines.  Do not install lighting raceway until piping and 
duct work locations have been determined in order to avoid fixtures being obstructed by 
overhead equipment.  

 
2. Where cutting raceway is necessary, remove all inside and outside burrs; make cuts smooth 

and square with raceway.  Paint all field threads (or portions of raceway where corrosion 
protection has been damaged) with primer and enamel finish coat to match adjacent raceway 
surface.   

 
3. Provide a minimum of 1 ½” from nearest surface of the roof decking to raceway. 

 
E. Comply with NEC for requirements for installation of pull boxes in long runs.  
 
F. Cap open ends of conduits and protect other raceways as required against accumulation of dirt and 

debris.  Pull a mandrel and swab through all conduit before installing conductors.  Install a 200 lb. 
nylon pull cord in each empty conduit run.  

 
G. Replace all crushed, wrinkled or deformed raceway before installing conductors.  

 
H. Do not use flame type devices as a heat application to bend PVC conduit.  Use a heating device which 

supplies uniform heat over the entire area without scorching the conduit. 
 

I. Provide rigid metal conduit (RMC) for all bends greater than 30 degrees in buried conduit.  Provide 
protective coating for RMC bend as specified herein.  

 
J. Where raceways penetrate building, area ways, manholes or vault walls and floors below grade, install 

rigid metal conduit (RMC) for a minimum distance of 6 feet on the exterior side of the floor or wall, 
measured from interior face.  Provide OZ, Type FSK, WSK or CSMI sealing bushings (with external 
membrane clamps as applicable) for all conduit penetrations entering walls or slabs below grade. 
Provide segmented type CSB internal sealing bushings in all raceways penetrating building walls and 
slabs below grade, and in all above grade raceway penetrations susceptible to moisture migration into 
building through raceway.  

 
K. Install liquid-tight flexible conduit for connection of motors, transformers, and other electrical 

equipment where subject to movement and vibration.   
 

L. Install spare 3/4" conduits (capped) from each branch panelboard into the ceiling and floor space.  
Run five into the ceiling space and five into the floor space.  Where the floor is not accessible run six 
conduits into the ceiling space.  Run conduits the required distance necessary to reach accessible 
ceiling space.  

 
M. Provide OZ expansion fittings on all conduits crossing building expansion joints, both in slab and 

suspended.  
 

N. Provide OZ cable supports in all vertical risers in accordance with NEC 300-19; type as required by 
application.  

 
O. Complete installation of electrical raceways before starting installation of cables/conductors within 

raceways.  
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P. Raceway installation below grade:  
 

1. Apply protective coating to metallic raceways in direct contact with earth or fill of any type; 
consisting of spirally wrapped PVC tape (1/2" minimum overlap of scotch wrap tape or equal); 
or factory applied vinyl cladding (minimum thickness .020 inches).  Completely wrap and tape 
all field joints.  

 
2. Burial depths must comply with NEC Section 300-5 but in no case be less than 24", unless 

noted otherwise on drawings.  
 

Q. Raceway installation below slab-on-grade, or below grade:  
 

1. For slab-on-grade construction, install runs of rigid plastic conduit (PVC) below slab. All 
raceway shall be located a minimum of 4” below gravel sub-base.  Install RMC (with protective 
coating) for raceways passing vertically through slab-on-grade. Slope raceways as required to 
drain away from electrical enclosures and to avoid collection of moisture in raceway low 
points. 

 
2. Apply protective coating to metallic raceways in direct contact with earth or fill of any type; 

consisting of spirally wrapped PVC tape (1/2" minimum overlap of scotch wrap tape or equal); 
or factory applied vinyl cladding (minimum thickness .020 inches).  Completely wrap and tape 
all field joints.  

 
3. Mark all buried conduits which do not require concrete encasement by placing yellow plastic 

marker tape (minimum 6"  wide) along entire length of run 12" below final grade.  Where 
multiple small lines are buried in a common trench and do not exceed an overall width of 16", 
install a single line marker.  

 
4. Burial depths must comply with NEC Section 300-5 but in no case be less than 24", unless 

noted otherwise on drawings.  
 

R. Raceway installation in suspended slabs:  
 

1. No raceway shall be allowed in suspended slabs.. 
 

S. DUCTBANKS:  
 

1. Provide ductbank construction as indicated using 3000 psi at 28 day strength concrete.  Use 
Type II low alkali per ASTM C150.  Use ASTM C-33 aggregate gradation with maximum size 
of 3/4".  Use W/C  ratio of 0.50.  Install #4 reinforcing bar per ASTM 615 grade 50 in each 
corner of ductbank. Provide minimum 4" concrete cover on all sides of exterior conduits.  
Provide polypropylene pull rope in all spare duct. 

 
T. Electrical Identification: Refer to section 16195 for requirements. 

  
END OF SECTION 16110 
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SECTION 16111 
 

RACEWAY SYSTEMS 
 
PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section.  

 
B. This section is a Division-16 Basic Materials and Methods section, and is part of each Division-16 

Section making reference to electrical raceways specified herein.  
 
1.2 DESCRIPTION OF WORK:  
 

A. Extent of raceways is indicated by drawings and schedules.  
 

B. Types of raceways in this section include the following:  
 

1. Cable tray systems 
2. Surface metal raceways  

 
1.3 QUALITY ASSURANCE:  
 

A. STANDARDS:  
 

1. Comply with applicable portions of NEMA standards pertaining to raceways.  Comply with 
applicable portions of UL safety standards pertaining to electrical raceway systems; and 
provide products and components which have been UL-listed and labeled.  Comply with NEC 
requirements as applicable to construction and installation of raceway systems.  

 
1.4 SUBMITTALS:  
 

A. PRODUCT DATA:  
 

1. Submit manufacturer's data including specifications, installation instructions and general 
recommendations, for each type of raceway as follows:  

 
a. Surface Metal Raceways  
b. Cable Tray Systems 

 
B. SHOP DRAWINGS: 
 

1. Submit dimensioned drawings of raceway systems showing layout of raceways and fittings, 
spatial relationships to associated equipment, and adjoining raceways, for each type of 
raceway as follows:  

 
a. Surface metal Raceways  
b. Cable Tray Systems 
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PART 2 PRODUCTS  
 
2.1 MANUFACTURED RACEWAY SYSTEMS:  
 

A. GENERAL: 
 

1. Provide electrical raceways of types, grades, sizes, weights [wall thicknesses], and number of 
channels, for each service indicated.  Provide complete assembly of raceway including, but 
not necessarily limited to, couplings, offsets, elbows, expansion joints, adapters, holddown 
straps, end caps, and other components and accessories as needed for complete system.  

 
B. SURFACE METAL RACEWAYS: 
 

1. Provide aluminum surface metal raceways of sizes and channels indicated.  Provide fittings 
indicated which match and mate with raceway.  Paint with manufacturer's standard prime 
coating and finish color as indicated. Provide receptacles on centers as indicated on drawings 
or as directed by engineer. 

 
2. MANUFACTURER: 

 
a. Subject to compliance with requirements, provide surface metal raceways of one of 

the following:  
 

i. Wiremold Company AL4800 Series 
ii. Hubbell Incorporated HBLALU 4800 Series 

 
C. CABLE TRAY SYSTEMS: 
 

1. Provide UL-listed tray systems of sizes, types and capacities indicated, and meeting all 
requirements of NEMA VE-1. Trays to be provided include but are not necessarily limited to 
the following: 

 

TYPE WIDTH DEPTH RUNG SPACING NEMA 
CLASS 

LADDER 12” 6” 9” 12B 
 
 

2. Provide radius of 24", and in no case smaller than required to comply with minimum radius 
requirement of cable manufacturer.  

 
3. Provide all fittings including elbows, intersections, expansion joints, transition fittings, 

reducers, barrier strips, conduit-to-tray clamps, hangers, supports, retaining clips, etc.  Bond 
each expansion joint in tray system by means of 1/O copper jumper (with crimped lug 
connectors) at each joint.  Provide cantilever, single-rod or trapeze support systems as 
indicated.  Provide all rod or trapeze supported tray systems with rigid unistrut support to 
structure; laterally at intervals not to exceed 25 feet on center, and longitudinally at intervals 
not to exceed 50 feet on center. 

 
4. Provide tray with hot-dip (after fabrication) galvanized corrosion-resistant finish.  Grind all 

rough edges, drip concentrations, etc, to smooth finish.  Apply cold zinc spray to all field cut 
surfaces. 

 
5. MANUFACTURER:  
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a. Subject to compliance with requirements, provide cable tray systems of one of the 
following: 

 
i. B-Line Systems 
ii. P/W Industries 
iii. Globe Metal Products, U.S.Gypsum Co. 
iv. T.J. Cope, Inc. 
v. Square D Company 
vi. Chalfant 
vii. Thomas & Betts 

 
PART 3 EXECUTION  
 
3.1 INSTALLATION OF ELECTRICAL RACEWAYS:  
 

A. Install electrical raceways where indicated; in accordance with manufacturer's written instructions, 
applicable requirements of NEC and NECA "Standard of Installation", and complying with recognized 
industry practices.  

 
B. Coordinate with other work including metal and concrete deck work, as necessary to interface 

installation of electrical raceways and components.  
 

C. Seal joints of underfloor ducts with sealing compound or tape prior to placing concrete.  
 

D. Level and square raceway runs, and install at proper elevations/heights.  
 
3.2 ADJUSTING AND CLEANING:  
 

A. Upon completion of installation of raceways, inspect interiors of raceways; remove burrs, dirt and 
construction debris.  

  
END OF SECTION 16111 
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SECTION 16120 
 

CONDUCTORS AND CABLES (600V AND BELOW) 
 
PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS:  
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section.  

 
B. This section is a Division-16 Basic Materials and Methods section, and is part of each Division-16 

section making reference to conductors and cables specified herein.  
 
1.2 DESCRIPTION OF WORK:  
 

A. Extent of electrical conductor and electrical cable work is indicated by drawings and schedules.  
 

B. Types of conductors and cables in this section include the following:  
 

1. Copper Conductors  (600V)  
 

C. Applications for conductors and cables required for project include:  
 

1. Power Distribution  
2. Feeders  
3. Branch Circuits  

 
1.3 QUALITY ASSURANCE:  
 

A. Comply with NEC as applicable to construction and installation of electrical conductors and cable.  
Comply with UL standards and provide electrical conductors and cables which have been UL-listed 
and labeled.  

 
B. Comply with applicable portions of NEMA/Insulated Cable Engineers Association standards pertaining 

to materials, construction and testing of conductors and cable.  
 

C. Comply with applicable portions of ANSI/ASTM and IEEE standards pertaining to construction of 
conductors and cable.  

 
1.4 SUBMITTALS:  
 

A. FIELD TEST DATA:  
 

1. Submit megohmmeter test data for circuits under 600 volts. 
 
PART 2 PRODUCTS  
 
2.1 COPPER CONDUCTORS (600V):  
 

A. Provide factory-fabricated conductors of sizes, ratings, materials, and types indicated for each service.  
Where not indicated provide proper selection to comply with project's installation requirements and 
NEC standards.  Provide conductors in accordance with the following:  

 
1. Service Entrance Conductors – Copper conductor; see drawings for insulation type.  
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2. Distribution and Panelboard Feeders; and Other Conductors, #2 AWG and Larger – Copper 
conductor; see drawings for insulation type.  

 
3. Branch Circuit Conductors and All Conductors #3 AWG and Smaller - Copper conductor, with 

THHN/THWN insulation.  Size all conductors in accordance with NEC; minimum size to be 
#12 AWG.  Provide stranded conductors for #8 AWG and larger.  

 
B. Provide one size larger neutral conductor for all multi-wire branch circuits. 

 
PART 3 EXECUTION  
 
3.1 INSTALLATION:  
 

A. General: Install electric conductors and cables as indicated, in compliance with manufacturer's written 
instructions, applicable requirements of NEC and NECA's "Standards of Installation", and in 
accordance with recognized industry practices. 

 
B. Coordinate installation work with electrical raceway and equipment installation work, as necessary for 

proper interface.  
 
C. Cables may be pulled by direct attachment to conductors or by use of basket weave pulling grip 

applied over cables.  Attachment to pulling device shall be made through approved swivel connection.  
Nonmetallic jacketed cables of small size may be pulled directly by conductors by forming them into a 
loop to which pull wire can be attached; remove insulation from conductors before forming the loop.  
Larger sizes of cable may be pulled by using basket weave pulling grip, provided the pulling force 
does not exceed limits recommended by manufacturer; if pulling more than one cable, bind them 
together with friction tape before applying the grip.  For long pulls requiring heavy pulling force, use 
pulling eyes attached to conductors.  

 
D. Do not exceed manufacturer's recommendations for maximum allowable pulling tension, side wall 

pressure, and minimum allowable bending radius. In all cases, pulling tension applied to the 
conductors shall be limited to 0.008 lbs. per circular mil of conductor cross-section area.  

 
E. Pull in cable from the end having the sharpest bend; i.e. bend shall be closest to reel.  Keep pulling 

tension to minimum by liberal use of lubricant, and turning of reel, and slack feeding of cable into duct 
entrance.  Employ not less than one man at reel and one in pullhole during this operation.  

 
F. For training of cables, minimum bend radius to inner surface of cable shall be 12 times cable diameter.  

 
G. Where cable is pulled under tension over sheaves, conduit bends, or other curved surfaces, make 

minimum bend radius 50% greater than specified above for training.  
 

H. Use only wire and cable pulling compound recommended by the specific cable manufacturer, and 
which is listed by UL.  

 
I. Seal all cable ends unless splicing is to be done immediately. Conduit bodies shall not contain splices. 

 
J. Support all cables in pullholes, concrete trenches, and similar locations by cable racks and secure to 

rack insulators with nylon cord or self-locking nylon cable ties.  Place each cable on separate insulator. 
In manholes, pullholes, concrete trenches, and similar locations, wrap strips of fire-proofing tape 
(approx. 1/16 inch thick by 3 inches wide) tightly around each cable spirally in half-lapped wrapping or 
in two butt-joined wrappings with the second wrapping covering the joints in the first.  Apply tape with 
the coated side toward the cable, and extend tape one inch into the ducts.  To prevent unraveling, 
random wrap the fireproofing tape the entire length of the fireproofing with pressure sensitive glass 
cloth tape.  Provide fireproofing tape of a flexible, conformable fabric having one side coated with 
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flame retardant, flexible, polymeric coating and/or a chlorinated elastomer not less than 0.050 inch 
thick weighing not less than 2.5 pounds per square yard.  Provide tape which is noncorrosive to cable 
sheath, self-extinguishing, and which will not support combustion.  Construct tape of materials which 
do not deteriorate when subjected to oil, water, gases, salt water, sewage and fungus.  

 
K. Follow manufacturer's instructions for splicing and cable terminations.  

 
3.2 AFTER INSTALLATION TEST FOR CABLE 600 VOLTS AND BELOW:  
 

A. Prior to energization, test cable and wire for continuity of circuitry, and for short circuits, Megger all 
circuits of 100 amp and greater rating.  Correct malfunctions.  Submit record in triplicate of 
megohmmeter readings to Architect/Engineer.  

 
B. Subsequent to wire and cable connections, energize circuitry and demonstrate functioning in 

accordance with requirements.  
 

C. Electrical Identification: Refer to Section 16195 for requirements.  
 

3.3 COMMISSIONING: 
 

A. Contractor is responsible to complete installation checklists provided by the commissioning authority. 
 

B. Contractor is responsible to complete functional performance tests provided by the commissioning 
authority and assist the commissioning authority in verifying the tests. 

  
END OF SECTION 16120 
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SECTION 16135 
 

ELECTRICAL BOXES AND FITTINGS 
 
PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specifications sections, apply to work of this section.  

 
B. This section is a Division-16 Basic Materials and Methods section, and is a part of each Division-16 

section making reference to electrical wiring boxes and fittings specified herein.  See Section 16110, 
Raceways, for additional requirements.  

 
1.2 DESCRIPTION OF WORK:  
 

A. The extent of electrical box and electrical fitting work is indicated by drawings and schedules. 
 

B. Types of electrical boxes and fittings in this section include the following:  
 

1. Outlet Boxes 
2. Junction Boxes 
3. Pull Boxes 
4. Floor Boxes  
5. Conduit Bodies  
6. Bushings  
7. Locknuts  
8. Knockout Closures  
9. Miscellaneous Boxes and Fittings  

 
1.3 QUALITY ASSURANCE:  
 

A. Comply with NEC as applicable to construction and installation of electrical boxes and fittings.  Comply 
with ANSI C 134,1 (NEMA Standards Pub No. OS 1) as applicable to sheet-steel outlet boxes, device 
boxes, covers and box supports.  Provide electrical boxes and fittings which have been UL-listed and 
labeled.  

 
1.4 SUBMITTALS:  None required  
 
PART 2 PRODUCTS  
 
2.1 FABRICATED MATERIALS:  
 

A. INTERIOR OUTLET BOXES: 
 

1. Provide one piece, galvanized flat rolled sheet steel interior outlet wiring boxes with accessory 
rings, of types, shapes and sizes, including box depths, to suit each respective location and 
installation, construct with stamped knockouts in back and sides, and with threaded screw 
holes with corrosion-resistant screws for securing box and covers and wiring devices; 
minimum size 4"x4"x1-1/2".  Provide minimum 2-1/8" depth for boxes with three or more 
conduit entries.  

 
2. Provide an ‘FS’ box, with no knockouts when surface mounted in a finished, non-utility space. 
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Surface mounting is only acceptable when approved by the Architect. 
 

B. INTERIOR OUTLET BOX ACCESSORIES: 
 

1. Provide outlet box accessories as required for each installation, including mounting brackets, 
hangers, extension rings, fixture studs, cable clamps and metal straps for supporting outlet 
boxes, which are compatible with outlet boxes being used and fulfilling requirements of 
individual wiring applications.  

 
C. WEATHERPROOF OUTLET BOXES: 

 
1. Provide corrosion-resistant cast-metal weatherproof outlet wiring boxes, of types, shapes and 

sizes (including depth) required, with threaded conduit ends, cast-metal face plates with 
spring-hinged waterproof caps suitably configured for each application, with face plate gaskets 
and corrosion-resistant fasteners.  

 
D. JUNCTION AND PULL BOXES: 

 
1. Provide code-gage sheet steel junction and pull boxes, with screw-on covers; of types, shapes 

and sizes to suit each respective location and installation; with welded seams and equipped 
with stainless steel nuts, bolts, screws and washers. 

 
E. FLOOR BOXES: 

 
1. Single Service Floor Box: Provide leveling and fully adjustable floor service receptacle outlets 

and fittings of types and ratings indicated; and with finish as selected by Architect. Equip with 
wiring devices as specified in Section 16140. Provide boxes compatible with floor system; 
provide cast iron boxes for slab-on-grade construction; provide stamped steel boxes for 
suspended slabs. Equip with tile and/or carpet flanges to accommodate floor finish material. 
Boxes shall be available in one, two or three gang configurations. Boxes shall comply with UL 
Standard UL514A. 
 

2. Multi-Service Floor Box: Provide leveling and fully adjustable multi compartment floor box; 
there shall be multiple independent wiring compartments; the floor box shall permit tunneling 
from end power compartment to end power compartment. Floor box shall accommodate a 
minimum of two duplex receptacles and two mounting plates for telecommunication devices. 
Equip with wiring devices as specified in Section 16140. Provide boxes compatible with floor 
system; with finish as selected by Architect. Provide cast-iron boxes for slab-on-grade 
construction; provide stamped steel boxes for suspended slabs. Equip with tile and/or carpet 
flanges to accommodate floor finish material. Boxes shall comply with UL Standards UL514A 
and/or UL514C. 

 
3. RAISE FLOOR MULTI-SERVICE FLOOR BOX: Provide floor box that shall be secured to the 

raised floor by the use of two locking toggles. The locking toggles shall be integral to the box 
and adjusted by use of their locking screws. Floor box shall provide two separate 
compartments to accommodate power wiring on one side of the box and communication 
wiring on the other side. The chamber shall also provide complete access to the 
communications wiring plate, which will allow for removal of the wiring plate, without the need 
to disconnect the wiring of any communication device outlets. Provide a minimum of four 
duplex receptacles. Equip with wiring devices as specified in Section 16140. Provide a box lid 
that shall be removable and 180° reversible. The lid shall provide a removable cable guard for 
egress of power and communication cables. Boxes shall comply with UL Standards UL514A.  

 
4. Manufacturer: subject to compliance with requirements, provide floor boxes of one of the 
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following: 
 

a. Bell Electric/Square D Co. 
b. Crouse-Hinds Co. 
c. Harvey Hubbell, Inc. 
d. Thomas & Betts 
e. Wiremold 

 
F. CONDUIT BODIES: 

 
1. Provide galvanized cast-metal conduit bodies, of types, shapes and sizes to suit respective 

locations and installation, construct with threaded-conduit-entrance ends, removable covers, 
and corrosion-resistant screws.  

 
G. BUSHINGS, KNOCKOUT CLOSURES AND LOCKNUTS: 

 
1. Provide corrosion-resistant punched-steel box knockout closures, conduit locknuts and 

malleable steel conduit bushings and offset connectors, of types and sizes to suit respective 
uses and installation.  

 
PART 3  EXECUTION  
 
3.1 INSTALLATION OF ELECTRICAL BOXES AND FITTINGS:  
 

A. GENERAL: 
 

1. Install electrical boxes and fittings where indicated, complying with manufacturer's written 
instructions, applicable requirements of NEC and NECA's "Standard of Installation", and in 
compliance with recognized industry practices to ensure that products fulfill requirements.  

 
2. Coordinate installation of electrical boxes and fittings with wire/cable and raceway installation 

work.  
 

3. Provide coverplates for all boxes.  See Section 16140, Wiring Devices.  
 

4. Provide weatherproof outlets for interior and exterior locations exposed to weather or 
moisture.  

 
5. Provide knockout closures to cap unused knockout holes where blanks have been removed.  

 
6. Install boxes and conduit bodies to ensure ready accessibility of electrical wiring.  Do not 

install boxes above ducts or behind equipment.  Install recessed boxes with face of box or ring 
flush with adjacent surface.  Seal between switch, receptacle and other outlet box openings 
and adjacent surfaces with plaster, grout, or similar suitable material.  

 
7. Fasten boxes rigidly to substrates or structural surfaces to which attached, or solidly embed 

electrical boxes in concrete or masonry.  Use bar hangers for stud construction.  Use of nails 
for securing boxes is prohibited.  Set boxes on opposite sides of common wall with minimum 
10" of conduit between them. Set boxes on opposite sides of fire resistant walls with minimum 
of 24” separation. 

 
8. Provide electrical connections for installed boxes.  

  
END OF SECTION 16135 
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SECTION 16136 
 

SUPPORTING DEVICES 
 
PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification section, apply to work of this section.  

 
B. This section is a Division-16 Basic Materials and Methods section, and is a part of each Division-16 

section making reference to supports, anchors, sleeves, and seals, specified herein.  
 
1.2 DESCRIPTION OF WORK:  
 

A. Extent of supports, anchors, and sleeves is indicated by drawings and schedules and/or specified in 
other Division-16 sections. See Section 16110, Raceways, for additional requirements.  

 
B. Work of this section includes supports, anchors, sleeves and seals required for a complete raceway 

support system, including but not limited to: clevis hangers, riser clamps, C-clamps, beam clamps, one 
and two hole conduit straps, offset conduit clamps, expansion anchors, toggle bolts, threaded rods, U-
channel strut systems, threaded rods and all associated accessories.  

 
1.3 QUALITY ASSURANCE:  
 

A. Comply with NEC as applicable to construction and installation of electrical supporting devices.  
Comply with applicable requirements of ANSI/NEMA Std. Pub No. FB 1, "Fittings and Supports for 
Conduit and Cable Assemblies". Provide electrical components which are UL-listed and labeled.  

 
PART 2 PRODUCTS  
 
2.1 MANUFACTURED SUPPORTING DEVICES:  
 

A. GENERAL: 
 

1. Provide supporting devices; complying with manufacturer's standard materials, design and 
construction in accordance with published product information, and as required for a complete 
installation; and as herein specified.  See drawings for additional requirements.  

 
PART 3 EXECUTION  
 
3.1 INSTALLATION OF SUPPORTING DEVICES:  
 

A. Install hangers, anchors, sleeves, and seals as required, in accordance with manufacturer's written 
instructions and with recognized industry practices to insure supporting devices comply with 
requirements.  Comply with requirements of NECA, NEC and ANSI/NEMA for installation of supporting 
devices.  

 
B. Coordinate with other electrical work, including raceway and wiring work, as necessary to interface 

installation of supporting devices with other work.  
 

C. Install hangers, supports, clamps and attachments to support piping properly from building structures.  
Arrange for grouping of parallel runs of horizontal conduits to be supported together on trapeze type 
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hangers where possible.  For pre-and post tensioned construction, use pre-set inserts for support of all 
electrical work.  Do not use toggle bolts, moly bolts, wood plugs or screws in sheetrock or plaster as 
support for any equipment or raceway.  

 
D. RACEWAYS: 

 
1. Support raceways which are rigidly attached to structure at intervals not to exceed 8 feet on 

center, minimum of two straps per 10 foot length of raceway, and within 12" of each junction 
box, coupling, outlet or fitting.  Support raceway at each 90 degree bend.  Support raceway 
(as it is installed) in accordance with the following:  

 
  NUMBER OF RUNS 3/4" TO 1-1/4" 0  1-1/2" & LARGER 0  

  
  1    Full straps, clamps Hanger  

  or hangers.  
  

  2    Full straps, clamps Mounting Channel  
  or hangers.  

  
  3 or more   Mounting Channel Mounting Channel  

  
2. Support suspended raceways on trapeze hanger systems; or individually by means of 

threaded rod and straps, clamps, or hangers suitable for the application.  Do not use "tie wire" 
as a portion of any raceway support system; do not support raceway  from ceiling support 
wires.  

 
E. FLOOR MOUNTED EQUIPMENT: 
 

1. Provide rigid attachment of all floor mounted equipment to the floor slab or structural system.  
Provide 5/8" bolts or expansion anchors at each 90 degree corner and at intervals not to 
exceed 48" on center along entire perimeter  of the equipment.  Provide rigid attachment for 
all floor mounted switchboards, panelboards, power and control equipment, motor control 
centers, dimmer cabinets, transformers (provide neoprene vibrations isolators at anchor 
points), oil switches, battery packs and racks, and similar equipment furnished under Section 
16. 

 
F. CABLE TRAYS: 
 

1. Provide vertical and lateral support systems for all cable trays which are supported from 
overhead structure.  See Sections 16111 and 16145 for additional requirements.  

  
END OF SECTION 16136 
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SECTION 16140 
 

WIRING DEVICES 
 
PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section.  

 
B. This section is a Division-16 Basic Materials and Methods section, and is part of each Division-16 

section making reference to wiring devices specified herein.  
 
1.2 DESCRIPTION OF WORK:  
 

A. The extent of wiring device work is indicated by drawings and schedules.  Wiring devices are defined 
as single discrete units of electrical distribution systems which are intended to carry but not utilize 
electric energy.   

 
B. Types of electrical wiring devices in this section include the following:  

 
1. Receptacles 
2. Switches  
3. Dimmer controls 
4. Cord caps  
5. Cord connectors 
6. Poke-thru assemblies 

 
1.3 QUALITY ASSURANCE:  
 

A. Comply with NEC and NEMA standards as applicable to construction and installation of electrical 
wiring devices. Provide electrical wiring devices which have been UL listed and labeled.   

 
1.4 SUBMITTALS:  
 

A. PRODUCT DATA: 
 

1. Submit manufacturer's data on electrical wiring devices.  
 
PART 2 PRODUCTS  
 

A. FABRICATED WIRING DEVICES:  
 

1. GENERAL: 
 

a. Provide factory-fabricated wiring devices, in types, and electrical ratings for 
applications indicated and complying with NEMA Stds. Pub No. WD 1.  

b. Provide wiring devices (of proper voltage rating) as follows: 
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 RECEPTACLE SWITCHES 

MFGR  1-POLE 3-WAY 4-WAY W-PILOT 

Hubbell HBL 5352 HBL 1221 HBL 1223 HBL 1224 HBL 1221-PL 

Bryant 5352 1221 1223 1224 1221-PL 

Pass Seymour 5352 20AC1 20AC3 20AC4 20AC1-RPL 

Leviton 5362 1221 1223 1224  

Cooper 5352 1221 1273 1224 1221-PL 

 
c. Provide devices in colors selected by Architect.  Provide red devices on all emergency 

circuits. 
 

B. TRANSIENT VOLTAGE SURGE SUPPRESSION (TVSS) RECEPTACLES: 
 

1. Provide TVSS receptacles having 4 series parallel 130V MOV's capable of a minimum of 140 
joules suppression.  Provide units with visual (and audible) surge status indicators to monitor 
condition of surge circuit; visual indicator to be "on" when power present and suppression 
circuit is fully functional.  (Audible indicator shall sound a "beep" alarm approximately every 30 
seconds if suppression circuit has been damaged.)  Provide NEMA 5-20R, 20 amp, 125V 
receptacle of one of the following manufacturers: 

 
              MANUFACTURER        
  
 SPECIFICATION GRADE   HUBBELL  PASS SEYMOUR 
 
 Duplex Recept-Visual only   5350   5352 XXXSP 
 Duplex Recept-Visual/Audible   5352   5362 XXXSP 
 Single Recept-Visual only   5351   N/A 
 Duplex Recept-Isol Gnd, Visual/Audible  IG5352S  IG5362 XXXSP 
 Single Recept-Isol Gnd, Visual only  IG5351S  N/A 
 

HOSPITAL GRADE 
 

 Duplex Recept-Visual/Audible   8300HS  8300 XXXSP 
 Single Recept-Visual only   8310HS  N/A 
 Duplex Recept-Isol Gnd, Visual/Audible  IG8300HS  IG8300 XXXSP 
 Single Recept-Isol Gnd, Visual only  IG8310HS  N/A 
 

2. Color of devices selected by Architect.  Provide red devices on all emergency circuits. 
 

C. GROUND-FAULT INTERRUPTER: 
 

1. Provide general-duty, duplex receptacle, ground-fault circuit interrupters; feed-thru types, 
capable of protecting connected downstream receptacles on single circuit; grounding type UL-
rated Class A, Group A, 20-amperes rating; 120-volts, 60 Hz; with solid-state ground-fault 
sensing and signaling; with 5 milliamperes ground-fault trip level; color as selected by 
Architect.  Provide Hospital grade where required elsewhere by specification or drawings.  
Provide units of one of the following:  
 
a. P&S/Sierra 
b. Hubbell 
c. Leviton 
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d. Square D 
 

D. WEATHER-RESISTANT RECEPTACLES: 
 

1. Provide weather-resistant receptacles in outdoor locations such as under roofed open 
porches, canopies, marquees, etc. 
 

2. Provide products of one of the following: 
 

a. Pass & Symour 2095TRWRXXX 
b. Hubbell GFTR20XX 

 
E. CORD CAPS AND CONNECTORS: 

 
1. Provide 3, 4 and 5-wire grounding, cap plugs, and connectors of ampere and voltage rating 

required, for final equipment, and as indicated otherwise on drawings. 
 

2. Provide products of one of the following:  
 

a. Cooper 
b. General Electric  
c. Hubbell  
d. Leviton   
e. P&S 

 
F. INCANDESCENT LAMP DIMMERS: 

 
1. Provide branch lighting solid-state AC dimmer controls for incandescent fixtures; wattage and 

voltage as indicated, 60 hertz, with continuously  adjustable slider control.  Dimmer shall 
match low voltage transformer. Color as selected by Architect.  Provide devices manufactured 
by one of the following: 

 
a. Lutron (Nova Series)  
b. Hubbell (AS Series) 

 
G. FLUORESCENT LAMP DIMMERS: 

 
1. Provide single-pole, semi-conductor modular type AC dimmers for fluorescent fixtures; 60 

hertz, with wattage and voltage as indicated, continuously adjustable slider control, and with 
electromagnetic filters to reduce noise and interference to minimum.  Construct with 
continuously adjustable trim potentiometer for adjustment of low end dimming.  Dimmer shall 
match lamp/ballast combination. Color as selected by Architect.  Provide devices 
manufactured by one of the following: 

 
a. Lutron (Nova Series)  

 
H. WIRING DEVICE ACCESSORIES:  

 
1. WALL PLATES:  
 

a. Provide coverplates for wiring devices; plate color to match wiring devices to which 
attached.  Provide nylon or Lexan coverplates in all finished areas.  Provide 
galvanized steel plates in unfinished areas.  Provide blank coverplates for all empty 
outlet boxes.   
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I. WEATHER-PROTECTING DEVICE ENCLOSURES: 
 

1. Where required for compliance with NEC 406-8 (receptacles installed outdoors for use other 
than with portable tools or equipment), provide weather-tight device covers which provide 
complete protection with the cord and cap inserted into the wiring device.  Provide units which 
mount on either single or double gang devices.   
 

2. Provide products of one of the following for roof mounted installations: 
 

a. Intermatic WP1020 or WP1030 
b. P&S WIUC10C or WIUC20c 
 

3. Provide products of one of the following for all wall mounted installations: 
 

a. Intermatic WP1000RC 
 

J. POKE-THRU ASSEMBLY DEVICES: 
 

1. Provide factory-assembled poke-thru assembly devices equipped with wiring devices as 
specified herein; capable of maintaining fire floor rating of 3 hours. Construct for installation in 
concrete floor with center tube, fire-stop wafers, spreader plates, service fitting base plate, and 
4-11/16” conduit box. Provide service fitting with alignment adjustment screws for complete 
installation; finish as selected by Architect. Provide devices manufactured by one of the 
following: 
a. Hubbell SIPT4X4FIT Series 
b. Wiremold Co. RC4 Series. 

 
PART 3 EXECUTION 
 
3.1 GENERAL 

 
A. Install wiring devices as indicated, in compliance with manufacturer's written instructions, applicable 

requirements of NEC and NECA's "Standard of Installation" and in accordance with recognized 
industry practices to fulfill project requirements. 

 
B. Coordinate with other work, including painting, electrical box and wiring work, as necessary to 

interface installation of wiring devices with other work.  Install devices in boxes such that front of 
device is flush and square with coverplate.  Drawings are small scale and, unless dimensioned, 
indicate approximate locations only of outlets, devices, equipment, etc.  Locate outlets and apparatus 
symmetrically on floors, walls and ceilings where not dimensioned and coordinate with other work.  
Verify all dimensioned items on job site.  Consult architectural cabinet, millwork, and equipment shop 
drawings before beginning rough-in of electrical work.  Adjust locations of all electrical outlets as 
required to accommodate work in area, and to avoid conflicts with wainscoat, back splash, tackboards, 
and other items. 

 
C. Provide receptacles in surface raceway at 18” on center unless indicated otherwise.  

 
D. Install wiring devices only in electrical boxes which are clean; free from excess building materials, dirt, 

and debris.  
 

E. Install blank plates on all boxes without devices.  
 

F. Delay installation of wiring devices until wiring work and painting is completed.  Provide separate 
neutral conductor from panel to each GFI receptacle. 
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G. Install GFI receptacles for all receptacles installed in restrooms, kitchens, outdoors or within six feet of 

any sink or when serving vending machines. Provide in elevator equipment rooms and pits. 
 

H. Where wall box dimmers are specified, provide a separate neutral for each phase of the branch 
circuits on which dimmers are installed. 

 
I. Electrical Identification: Refer to Section 16195 for requirements. 

 
3.2 PROTECTION OF WALL PLATES AND RECEPTACLES:  
 

A. At time of substantial completion, replace those items, which have been damaged, including those 
stained, burned and scored.  

 
3.3 GROUNDING: 
 

A. Provide electrically continuous, tight grounding connections for wiring devices, unless otherwise 
indicated.  

 
3.4 TESTING: 
 

A. Prior to energizing circuitry, test wiring devices for electrical continuity and proper polarity connections.  
After energizing circuitry, test wiring devices to demonstrate compliance with requirements.  
 

3.5 COMMISSIONING: 
 

A. Contractor is responsible to complete installation checklists provided by the commissioning authority. 
 

B. Contractor is responsible to complete functional performance tests provided by the commissioning 
authority and assist the commissioning authority in verifying the tests. 

 
END OF SECTION 16140 
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SECTION 16155 
 

MOTOR STARTERS 
 
PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section. 

 
B. This section is a Division-16 Basic Materials and Methods section, and is part of Division-16 sections 

making reference to motor starters specified herein.  
 
1.2 DESCRIPTION OF WORK:  
 

A. Extent of motor starter work is indicated by drawings and schedules.  
 

B. Types of motor starters in this section include the following:  
 

1. AC Fraction Horsepower Manual Starters 
2. AC Line Voltage Manual Starters  
3. AC Non-Reversing Magnetic Starters  
4. AC Combination Non-Reversing Magnetic Starters  

 
1.3 QUALITY ASSURANCE:  
 

A. Comply with NEC and NEMA Standards as applicable to wiring methods, construction and installation 
of motor starters. Comply with applicable requirements of UL 508, "Electric Industrial Control 
Equipment", pertaining to electrical motor starters.  Provide units which have been UL-listed and 
labeled.  

 
1.4 SUBMITTALS:  
 

A. PRODUCT DATA:  Submit manufacturer's data on motor starters.  
 

B. SHOP DRAWINGS:  Submit dimensioned drawings of motor starters showing accurately scaled 
equipment layouts.  

 
C. MOTOR VOLTAGE/CURRENT REPORT:  After installation is complete, including water and air 

balancing, measure voltage (L-L and L-N) and full load current of each phase of each motor.  Submit 
report showing field readings of voltage, amperage, service factor,  and thermal heater size installed 
for each motor. 

 
PART 2 PRODUCTS  
 
2.1 GENERAL 

 
A. MANUFACTURER:  Subject to compliance with requirements, provide products of one of the following 

(for each type and rating of motor starter):  
 

1. Allen-Bradley Co.  
2. Appleton Electric Co. 
3. Crouse-Hinds Co.   
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4. Eaton Corp., Cutler Hammer Products  
5. General Electric Co. 
6. Siemens Energy & Automation, Inc. 
7. Square D Co.  

 
B. MAINTENANCE STOCK, FUSES:  For types and ratings required, furnish additional fuses, amounting 

to one unit for every 10 installed units, but not less than 5 units of each, for both power and control 
circuit fuses. 

 
2.2 MOTOR STARTERS:  
 

A. GENERAL: Except as otherwise indicated, provide motor starters and ancillary components; of types, 
sizes, ratings and electrical characteristics indicated which comply with manufacturer's standard 
materials, design and construction in accordance with published information and as required for 
complete installations. 

 
B. THERMAL OVERLOAD UNITS:  Provide thermal overload units, sized to actual running full load 

current, not to motor plate current.  Size heaters for mechanical equipment after air and water 
balancing have been completed.  

 
C. AC FRACTIONAL HP MANUAL STARTERS (EQUAL TO SQUARE D CLASS 2510): Provide manual, 

single-phase, 1 and 2 pole, 300 volt AC max, fractional HP motor starters, of types, ratings and 
electrical characteristics indicated; equip with one piece thermal overload relay with field adjustment 
capability of plus or minus  10 percent of nominal overload heater rating; for protection of AC motors of 
1 HP and less.  (For manually controlled motors in excess of 1 HP, see Line Voltage Manual Starters 
specified herein).  Provide starter with quick-make, quick-break trip free toggle mechanisms, green 
pilot lights, and with lock-off toggle operated handle.  Mount surface units in NEMA 1 enclosures, 
unless noted otherwise.  Provide NEMA 3R enclosure in exterior or damp location unless noted 
otherwise. Provide flush mounted units with coverplate to match wiring device coverplates. 

 
D. AC LINE VOLTAGE MANUAL STARTERS (EQUAL TO SQUARE D CLASS 2510): Provide line 

voltage manual starters, of types, ratings and electrical characteristics indicated; 2 or 3 pole, 600 volt 
AC max; equip with pushbutton operator, low voltage protection feature, and green pilot light.  Provide 
starters with trip free mechanism such that contacts will open under load and remain open until 
thermal element has cooled, and unit is reset.  Mount surface units in NEMA 1 enclosure, unless noted 
otherwise.  Provide NEMA 3R enclosure in exterior or damp location, unless noted otherwise.  Provide 
overlapping trim for flush mounted units. 

 
E. AC NON-REVERSING MAGNETIC STARTERS (EQUAL TO SQUARE D CLASS 8536):  Provide line 

voltage magnetic starters, of types, ratings and electrical characteristics indicated; 2 or 3 pole, 600 volt 
max, with thermal overload protection in all phases and inherent under voltage release.  Equip units 
with holding contact, 2 normally open, and 2 normally closed auxiliary contacts, unless noted 
otherwise.  Provide fused control transformer in each starter and 120V control coil.  Mount hand-off-
auto switch, red pilot light, and reset button in face of enclosure.  Provide NEMA 1 enclosure unless 
noted otherwise. Provide NEMA 3R enclosure in exterior or damp location, unless noted otherwise.  
Equip all spare starters complete with items as specified herein.  

 
F. AC COMBINATION NON-REVERSING MAGNETIC STARTERS (EQUAL TO SQUARE D CLASS 

8538):  Provide line voltage combination starters, of types, ratings, and electrical characteristics; 2 or 3 
pole, 600 volt maximum with non-reversing magnetic starters as specified herein; in common cubicle 
or enclosure with fusible disconnect switch.  Provide quick-make, quick-break, disconnect for NEMA 
sizes 1, 2, 3, and 4; and visible blade, automatic circuit interrupters with push-to-trip feature and 
separate fuse clips for larger NEMA sizes.  Fuse all starters with  dual-element (time-delay) fuses 
equal to Bussman FRN/FRS-R.  Equip disconnect switch with Class R rejection fuse kits.  Provide 
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combination starters for individual mounting, or for group mounting in motor control centers as 
indicated.  Provide NEMA 1 enclosures unless otherwise indicated.  Provide NEMA 3R enclosure in 
exterior or damp locations, unless noted otherwise. 

 
PART 3 EXECUTION  
 
3.1 INSTALLATION OF MOTOR STARTERS:  
 

A. Install motor starters as indicated, in accordance with manufacturer's written instructions, applicable 
requirements of NEC, NEMA standards, and NECA's "Standards of Installation", and in compliance 
with recognized industry practices to ensure that products fulfill requirements.  

 
B. Install fuses in fusible disconnects, if any.  Mount chart inside each starter indicating heater type, size, 

and ampere ratings available.  
 

C. Electrical Identification: Refer to Section 16195 for requirements. 
 
3.2 ADJUST AND CLEAN:  
 

A. Inspect operating mechanisms for malfunctioning and, where necessary, adjust  units for free 
mechanical movement.  

 
B. Touch-up scratched or marred surfaces to match original finish.  

 
3.3 FIELD QUALITY CONTROL: 
 

A. Subsequent to wire/cable hook-up, energize motor starters and demonstrate functioning of equipment 
in accordance with requirements.  
 

3.4 COMMISSIONING: 
 

A. Contractor is responsible to complete installation checklists provided by the commissioning authority. 
 

B. Contractor is responsible to complete functional performance tests provided by the commissioning 
authority and assist the commissioning authority in verifying the tests. 

 
END OF SECTION 16155 
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SECTION 16156 
 

VARIABLE FREQUENCY DRIVES 
 
PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section. 

 
B. Division-16 Basic Materials and Methods sections apply to work specified in this section. 

 
1.2 DESCRIPTION OF WORK: 
 

A. Extent of variable frequency drive (VFD) work as indicated by drawings, schedules and specified 
herein.  Work includes complete installation, electrical connections, testing, and commissioning. 

 
B. Verify compatibility of VFD with motors supplied under Division 15. Review Division 15 specifications, 

plans, schedules, etc., to issue compatibility. 
 
1.3 QUALITY ASSURANCE: 
 

A. Comply with NEC, NEMA and IEEE (including Harmonic Standard IEEE-519) Standards as applicable 
to wiring methods, construction and installation of variable frequency drives.  Comply with applicable 
requirements of UL 508, "Power Conversion Equipment".  Provide complete packaged units which 
have been UL-listed and labeled by Underwriters Laboratory or ETL Testing Laboratories, Inc.  Note:  
The entire unit shall carry the label, not just components. 

 
1.4 SUBMITTALS: 
 

A. PRODUCT DATA:  Submit manufacturer's data on variable frequency drives. 
 

B. SHOP DRAWINGS:  Submit dimensioned drawings of variable frequency drives including, but not 
necessarily limited to, the following:  

 
1. Complete data sheet. 
2. Set of outline drawings giving complete mounting information, conduit entry and exit 

dimensions, over all unit dimensions, weights, physical characteristics, etc. 
3. Set of complete electrical drawings for power and control wiring. 
4. Manufacture's literature giving detailed information of equipment being supplied including 

parts numbers, model numbers and ratings. 
5. Harmonic Distortion Limits:  The VFD systems shall produce no more than 15% current THD 

and no more than 5% THD throughout the normal operating range as measured at the input 
terminals of each VFD system.  VFD supplier shall submit with the approval shop drawings 
their harmonic control scheme and actual test results for the proposed scheme on at least 
three of their existing installations.  Data shall clearly identify what equipment is proposed and 
demonstrate that it routinely meets harmonic limits above for the applications similar to this 
project.  Prior approvals also require this data. 

 
C. HARMONIC DISTORTION REPORT:  After installation is complete, submit harmonic voltage and 

current distortion report as specified herein.  
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PART 2 PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS: 
 

A. GENERAL:  Subject to compliance with requirements, provide products manufactured by and supplied 
by one of the following vendors: 

 
VENDOR     VFD MANUFACTURER 

  
1. Energy Management Corporation  Mitsubishi, Cutler Hammer 
2. Codale Electric Supply    Allen Bradley 
3. GE      GE/Fuji 
4. Midgley Huber     ABB 

 
B. VENDOR REQUIREMENTS:  Vendors requesting approval by addendum must meet the following 

minimum requirements. 
 

1. Must be actively engaged in manufacturing and supplying pulse width modulated variable 
frequency drives and built up systems, and must have a minimum of five years of experience 
in each supply or manufacture, as applicable. 

2. Must maintain full time service personal on call 24 hours/day as well as authorized parts and 
service facilities within 250 miles of the project with demonstrated record of service for at least 
the last three years. 

3. Must have UL 508C or ETL certification if project requires "built-up" assemblies which are not 
"factory-standard" products. 

4. Must be an ISO-9001 certified facility; manufacturing all products to ISO-9001 quality 
standards. 

 
2.2 GENERAL: 
 

A. Except as otherwise indicated, provide pulse width modulated variable frequency A.C. drives and 
ancillary components; of types, sizes, ratings and electrical characteristics indicated which comply with 
manufacturer's standard materials, design and construction in accordance with published information 
and as required for a complete installation. 

 
2.3 APPLICATION: 
 

A. Provide drive units which are applicable to the driven load characteristics.  For centrifugal fan and 
pump applications, provide variable torque rated VFD's capable of providing 115% rated current for 
one minute.  For conveyor, positive displacement pump, and compressor applications, provide 
constant torque rated VFD's capable of providing 150% of rated current for one minute.  In addition, 
provide drives which meet the following operating conditions: 

 
1. Operable on facility power, with voltage and phase provided at building site, and without the 

need for isolation or step up/down transformers unless indicated. 
2. Capable of performing at an altitude of 4500 feet above sea level and have an operating 

temperature range 0° to 40°C (32° to 104°F) with a relative humidity of 0 to 90% (non-
condensing).  If mounted outdoors or in unconditioned spaces, provide environmental control 
necessary to operate in climate of -20°C to 50°C (-4° to 122°F), 0 to 100% R.H. 

 
2.4 VARIABLE FREQUENCY DRIVE SYSTEM: 
 

A. The variable frequency AC drive shall convert 3 phase, 60 Hertz input power to an adjustable AC 
frequency and voltage for controlling the speed of AC squirrel cage motors.  The rectifier section 
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(converter) shall employ a diode or fully gated bridge to develop a constant DC bus voltage.  Variable 
voltage rectifiers utilizing partially gated SCR's are unacceptable.  The DC bus shall utilize filter 
capacitors and DC link inductors to minimize generated harmonics.  The PWM invertor control scheme 
shall produce an output wave form which closely approximates actual sine wave current.  The output 
voltage shall vary proportionally with the output frequency to maintain a constant volts/hertz value up 
to 60 Hz.  The output voltage will remain constant above 60 Hz.  The continuous current rating shall be 
equal to or greater than the full load amperes required by the application.  Provide units capable of 
starting and continuously driving the specified maximum motor load as identified on drawings and 
schedules. Provide units with input filters and line reactors. 

 
B. Provide system capable of operating without any system trip or damage based on the nominal power 

specifications and requirements indicated and subject to the following fluctuation: 
 

1. Plus or minus 10% voltage fluctuation. 
2. Plus or minus 3% frequency variation (5% if served by back-up generator) 
3. Distorted voltage waveform with up to 10% total voltage harmonic distortion. 
4. Provide system with voltage sag ride-through coordination under normal operating (average 

load) conditions to prevent nuisance trips with the following utility interruptions (based on 
preliminary IEEE working group P1346 data): 

 
a. 0% voltage for 1 cycle. 
b. 60% voltage for 10 cycles. 
c. 87% voltage continuous. 

 
C. The drive shall have sufficient capacity to provide speed control of the motor throughout the operating 

range as specified herein. 
 
2.5 EFFICIENCY AND POWER FACTOR: 
 

A. Provide solid state converter and invertor power switching components and controls to achieve a 
minimum 95% efficiency at full load and speed.  

 
B. The displacement power factor (as measured at the input to the VFD system) shall be 95% or better 

across the operational speed range.  
 
2.6 PROTECTION: 
 

A. Provide short circuit protection by means of an externally operated, door interlocked circuit breaker or 
motor circuit protector (MCP) rated at 65,000 AIC minimum.  Provide VFD’s with fast acting semi-
conductor fuses to protect against input short circuits.  The door interlocked handle must be capable of 
being locked off to meet NEC requirements. 

 
B. Provide VFD operated motor overload protection by means of programmable, speed sensitive, 

electronic overload circuits with instantaneous trip, inverse time trip and current limit functions.  These 
shall be adjustable and optimized for the application.   Comply with NEC requirements and UL 991.  In 
the by-pass mode provide motor overload relay set to protect the motor and capable of starting across 
the line. 

 
C. In addition to the protection above, provide over- and under-voltage protection, over-temperature 

protection, ground fault protection, and control or microprocessor fault protection.  These protective 
circuits shall cause an orderly shutdown of the VFD, provide indication of the fault condition, and 
require a manual reset (except undervoltage) before restart.  Undervoltage from a power loss shall be 
set to automatically restart after return to normal.  The history of the previous three faults shall be 
retained in a fault buffer for later review. 
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2.7 CONSTRUCTION: 
 

A. Provide NEMA configuration enclosure for each variable frequency drive system.  The enclosure shall 
be either wall mounted or free standing, as required, with forced ventilation.  Mount all components in 
a single enclosure including, but not limited to, the VFD unit, contactors, door interlocked circuit 
breaker, bypass/isolating equipment, and/or other items listed in the specification or shown on the 
drawings.  All components shall be completely wired within the enclosure.  Systems requiring 
mounting and interwiring of separate bypass enclosure are not acceptable.  Limit overall size of unit to 
space allocated on the drawings. Verify code required clearance requirements before manufacture 
and installation of unit.  

 
B. Indoor location: Provide NEMA 12 dust tight, non-ventilated enclosure, or NEMA 1 ventilated 

enclosure, ventilated by means of filtered air forced through the enclosure to create a positive internal 
pressure. 

 
C. Outdoor location or location exposed to weather:  Provide NEMA 4 (wash down type), non-ventilated, 

enclosure.  Locate all external heat sinks, fans, etc. associated with heat transfer in the rear of the 
enclosure with adequate stand offs for proper convection. 

 
D. Mount the variable frequency drive ancillary components on a removable panel within the enclosure 

such that panel is removable from enclosure for maintenance and part replacement. 
 

E. Provide "Machine Tool" type control transformer with primary and secondary fusing.  All control power 
for operator devices and customer connections shall be 120 volts. 

 
F. Mount door with a minimum of two hinges with removable pins.  Door shall be rigid and large doors 

shall have additional hinges and stiffening steel. 
 

G. Provide door mounted, industrial type, oil tight operator devices similar to those found on motor control 
centers. 

 
H. Paint enclosure with high grade epoxy (ANSI 61 Grey), a minimum of 50-70 microns thick. 

 
I. Provide an electrical shock warning label to warn personnel that a potential of electric shock exists. 

 
J. Provide screened or engraved labels on all door operator and pilot devices. 

 
2.8 STANDARD FEATURES: 
 

A. Provide the following standard features on all VFD units: 
 

1. Motor Braking Torque shall be accomplished by means of DC injection into the motor or by 
regenerative braking. 

2. The drive shall contain an output frequency clamp such that minimum or maximum output 
frequency can be set at desired limits. 

3. Frequency Jump:  The drive shall be supplied with frequency jump control to avoid operating 
at a point of resonance with the natural frequency of the machine. 

4. Synchronous Transfer:  Provide synchronous transfer feature to allow transfer of motor from 
VFD to the utility line and back to VFD operation while the motor is running. 

 
B. Provide the following door mounted operator controls as a minimum: 

 
1. Hand/Off/Auto switch 
2. Local/Remote speed control 
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3. Frequency setting speed pot 
4. Frequency indication meter calibrated in % speed. 
5. Motor voltage indication 
6. Motor current indication 
7. VFD enable light 
8. VFD fault light 
9. External fault light (safeties interlock).  If drive has an english character based display, this 

indication can be shown on that display in lieu of a pilot light.  
 
C. Provide a minimum of the following protective features with an alarm display indication: 
 

1. Instantaneous overcurrent 
2. Motor stalled 
3. Motor overload 
4. Heatsink over temperature 
5. Power loss 
6. Output ground fault 
7. Output short circuit 
8. Loss of process speed signal (i.e. 4-20 ma.) 
9. Microprocessor malfunction 

 
D. Provide the following termination points on a terminal strip for field connection: 

 
1. Safeties interlock connection 
2. Remote Start/Stop connection 
3. Remote VFD fault connection 
4. Remote VFD/Bypass enable connection 
5. Remote speed reference signal input (See item G below) 

 
E. Provide the following parameter adjustments to tune the VFD system: 

 
1. Minimum and maximum speeds; maximum output voltage at output frequency 
2. Acceleration and deceleration times (adjustable from 1 to 120 seconds, minimum) 
3. Overcurrent trip point 
4. Current limit response to overload 
5. Adjustable carrier frequency to minimize audible motor noise. 
6. DC boost to automatically (or manually, 3%) adjust boost voltage on each start to compensate 

for load changes. 
 

F. The VFD shall be capable of starting into a rotating motor at any speed.  
 

G. Remote signal connection terminals (0-5 VDC or 0-10 VDC   =  0-100% speed or 4-20 ma = 20-100% 
Speed).  Analog signals shall be programmable as normal or inverted. 

 
H. The VFD shall have a programmable response to loss of a 4-20 ma signal.  The following responses 

are acceptable. 
 

1. Fault and stop the drive. 
2. Alarm and maintain last reference (within 10%) 
3. Alarm and go to preset speed 
4. Alarm and go to minimum speed 
5. Alarm and go to maximum speed 

 
I. The VFD shall have a programmable analog output rated either 0-20 ma or 0-5 volts to represent one 
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of the following: 
 

1. Proportional to output frequency 
2. Proportional to output current 
3. Proportional to DC bus voltage 
4. Proportional to output power 
5. A programmable output offset shall be provided to allow modification of the analog output to 

obtain 2-10 volt DC or 4-20 ma. 
 

J. The VFD shall have output relay contacts rated 115 volt AC/30 volt DC 5 amp resistive, 2 amp 
inductive.  The contacts shall be: 

 
1. Form A run contact 
2. Form C fault contact 
3. Form C alarm contact 
4. Form A programmable contact to change state upon the following conditions:  at speed, at 

frequency, at current, or at torque 
 

K. Bypass:  Provide invertor with a manual bypass contactor arrangement for transfer to the feeder line to 
operate at constant speed.  The contactors shall be electrically and mechanically interlocked and 
provided with an adjustable motor overload relay. 

 
L. Isolation:  Provide VFD isolation switch to allow maintenance on the VFD while operating in the 

bypass mode.  It shall be pre-wired in the same enclosure and shall include contactors, input 
disconnect MCP, motor overload, VFD/Bypass selector switch, and Bypass ON light. 

 
M. Provide VFD with transient voltage surge suppression with maximum UL 1449 suppression rating of 

1000 amps, line to ground on 480 volt systems, and 500 amps, line to ground on 208 volt systems. 
 
2.9 ADDITIONAL FEATURES: 
 

A. The following additional features shall be provided: 
 

1. Digital or analog ammeter. 
2. Digital or analog voltmeter. 
3. Ammeter/Voltmeter Switch for 3 phase operation. 
4. Wattmeter. 
5. Controls Fro manual forward/reverse motor operation. 

 
B. Rated overload current upgraded to 150% for constant torque rated VFD’s and 115% for variable 

torque rated VFD’s.  Hardware overcurrent shall be 225% of VFD’s constant torque rating. 
 

C. Hand-held Programming Unit with 14 function fault indication.  The following faults shall be indicated. 
 

1. Overvoltage 
2. Power failure 
3. Overheat [invertor] 
4. Brake Fault 
5. Acceleration Overcurrent 
6. Steady Speed Overcurrent 
7. Deceleration Overcurrent 
8. Overload motor] 
9. Overload invertor 
10. Stall trip 
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11. Undervoltage 
12. Ground Fault 
13. External Temp. Trip 
14. Option Failure 

 
D. Provide several ports for remote control/monitoring of the drive functions. 

 
E. Run/Jog Switch [door mounted]. 

 
F. Forward/Reverse Switch [door mounted]. 

 
2.10 TESTING: 
 

A. Prior to shipping, test each unit and provide a certified test report with each unit.  Standard tests shall 
include: 

 
1. Visual inspection:  Consisting of checking unit enclosure, wiring, connections, fasteners, 

covers and locking mechanism. 
2. High pot test:  Two (2)X rated voltage plus 1000 volts AC for 60 seconds shall be applied per 

UL 508 on all peripheral drive system power components (circuit breakers, contactors, motor 
overloads, line reactor, disconnect switches etc.) as a complete package.  A copy of test 
results shall be included in operation manuals. 

 
3. System run test under actual motor load. 

 
4. Control panel devices: test all devices, lights, switches, etc. 

 
5. Additional Equipment: test additional equipment specified with VFD system. 

 
6. Special tests: as required and specified. 

 
2.11 IDENTIFICATION: 

 
A. Electrical Identification: Refer to Section 16195 for requirements. 

 
PART 3 EXECUTION 
 
3.1 MECHANICAL COORDINATION: 
 

A. Meet with the supplier of the mechanical equipment and determine the exact characteristics of the 
motors for which VFD's are to be provided.  Verify the exact control requirements, including interface 
signal type, reversing/non-reversing drives, interlocks, etc. 

 
3.2 INSTALLATION OF VARIABLE FREQUENCY DRIVES: 
 

A. Install variable frequency drives as indicated, in accordance with manufacturer's written instructions, 
applicable requirements of NEC, NEMA standards, and NECA's "Standards of Installation", and in 
compliance with recognized industry practices to ensure that products fulfill requirements. 

 
3.3 MOTOR DISCONNECT INTERLOCK: 
 

A. Where motor disconnect switches are installed on the load side of VFD's, provide late-make, early-
break auxiliary contacts on each disconnect switch. Wire auxiliary contact to VFD safety contact, such 
that disconnecting the motor will shut down the drive first, and closing the switch will start the drive 
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only after power is applied to the motor. 
 
3.4 ADJUST AND CLEAN: 
 

A. Inspect operating mechanisms for malfunctioning and, where necessary, adjust units for free 
mechanical movement. 

 
B. Touch-up scratched or marred surfaces to match original finish. 

 
3.5 START-UP SERVICES: 
 

A. The supplier of the AC drive described herein, shall provide field start-up service by an authorized 
factory trained service representative.  The factory representative shall be trained in the maintenance 
and troubleshooting of the equipment as specified herein.  Start-up service shall include system 
check-out, start-up and system run, and harmonic testing.  

 
1. Verify that the input voltage is within the manufacturer's specification tolerances. 
2. Verify that the motor rotation is correct in all modes of operation. 
3. Verify all operator devices, programming and monitoring functions to be fully operational. 
4. Verify operation of all field signal control connections. 
5. Measure and record system output voltage and current at 50% and 100% speed.  Tune the 

output voltage to correspond to motor nameplate data. 
6. Make all parameter adjustments to tune and optimize the VFD system to the application.  

Record all configuration values as part of this report. 
7. Conduct harmonic tests as identified below. 

 
B. Provide owner training for each model and type of VFD system provided. 

 
3.6 HARMONIC DISTORTION REPORT: 
 

A. After installation is complete, measure the harmonic voltage and current distortion of each Variable 
Frequency Drive, with the VFD unit running at 50% operating speed and at highest operating speed.  
Take measurements on each phase (L-L and L-N) on the line side (input terminals) of the VFD.  

 
B. Submit report which includes the following: 

 
1. Data (text and graphical) showing voltage and current waveforms, voltage and current THD 

and individual harmonic spectrum analysis. 
2. Power quality reports including telephone influence factor, true and displacement power 

factor, and voltage and current imbalance.  
 

C. Provide the Engineer with two copies of the harmonic distortion report.  
 
3.7 OPERATION AND MAINTENANCE MANUALS: 
 

A. The vendor shall supply two complete manuals consisting of, as a minimum, general system 
arrangement, power wiring diagram, control wiring diagram, schematic of VFD System components 
and options, factory test reports, trouble shooting data, parts lists, and preventative maintenance 
information. 

 
B. Prior to final acceptance, provide the engineer with two (2) copies of the harmonic distortion report.  If 

the harmonics exceed the specified limits, VFD system will be rejected.  The VFD vendor shall then 
have thirty (30) days to revise the harmonic control scheme and resubmit new shop drawings and new 
harmonic verification test reports for final acceptance.  All costs resulting from non-compliance 
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rejection, including additional engineer and contractor review time, will be paid by the VFD supplier. 
 

3.8 COMMISSIONING: 
 

A. Contractor is responsible to complete installation checklists provided by the commissioning authority. 
 

B. Contractor is responsible to complete functional performance tests provided by the commissioning 
authority and assist the commissioning authority in verifying the tests. 

 
END OF SECTION 16156 
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SECTION 16160 
 

PANELBOARDS 
 
PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section.  

 
B. This section is a Division-16 Basic Materials and Methods section, and is part of each Division-16 

section making reference to panelboards specified herein.  
  
1.2 DESCRIPTION OF WORK:  
  

A. The extent of panelboard and enclosure work, is indicated by drawings and schedules.  
 

B. Types of panelboards and enclosures in this section include lighting and appliance panelboards, and 
power distribution panelboards.  

  
1.3 QUALITY ASSURANCE:  
  

A. Provide units which have been UL listed and labeled.  Comply with NEC as applicable to installation of 
panelboards, cabinets, and cutout boxes.  Comply with NEC pertaining to installation of wiring and 
equipment in hazardous locations. Comply with NEMA Stds. Pub No. 250, "Enclosures for  Electrical 
Equipment (1000 volt maximum).  Pub No. 1, "Instructions for Safe Installation, Operation and 
Maintenance of Panelboards Rated 600  Volts or Less".  

  
1.4 SUBMITTALS:  
  

A. PRODUCT DATA: 
 

1. Submit manufacturer data including specifications, installation instructions and general 
recommendations, for each type of panelboard required.  

  
B. SHOP DRAWINGS: 
 

1. Submit dimensioned drawings of panelboards and enclosures showing accurately scaled 
layouts of enclosures and required individual panelboard devices, including but not 
necessarily limited to, circuit breakers, fusible switches, fuses, ground-fault circuit interrupters, 
and accessories. 

 
PART 2 PRODUCTS 
 
ACCEPTABLE MANUFACTURERS: 
 
2.1 MANUFACTURERS: 
 

A. Subject to compliance with requirements, provide of one of the following:  
  

1. Cutler Hammer Products, Eaton Corp.  
2. General Electric Company  
3. Square D Company  
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4. Siemens Energy & Automation, Inc. 
 

2.2 PANELBOARDS: 
 

A. GENERAL: 
 

1. Except as otherwise indicated, provide panelboards, enclosures and ancillary components, of 
types, sizes, and ratings indicated.  Equip with number of unit panelboard devices as required 
for complete installation.  Fully equip "spaces" with hardware to receive breaker or switch of 
size indicated.  Provide CU/AL rated lugs of proper size to accommodate conductors 
specified.  

 
B. POWER DISTRIBUTION PANELBOARDS: 

 
 

1. Provide dead-front safety type power distribution panelboards as indicated, with switching and 
protective devices in quantities, ratings, types and with arrangement shown.  Equip with 
copper bus bars, full-sized neutral bus and ground bus.  Provide fusible or circuit breaker 
branch and main devices as indicated.  Series rated systems are not acceptable.  See Section 
16180, Overcurrent Protection Devices.  

  
C. LIGHTING AND APPLIANCE PANELBOARDS: 
 

1. Provide dead-front safety type lighting and appliance panelboards as indicated, with switching 
and protective devices in quantities, ratings, types, and arrangement shown.  Provide bolt-on 
thermal magnetic type branch breakers.  Where multiple breakers are indicated, provide with 
common trip handle.  Series rated systems are not acceptable.  Equip with copper bus bars, 
full-sized neutral bus, and ground bus.  

  
D. PANELBOARD ENCLOSURES: 
 

1. Provide galvanized sheet steel cabinet type enclosures, in sizes and NEMA types as 
indicated, code-gage minimum 16-gage thickness. Provide fronts with adjustable indicating 
trim clamps, and doors with flush locks and keys, all panelboard enclosures keyed alike, with 
concealed door hinges and door swings as indicated. Equip with interior circuit-directory 
frame, and card with clear plastic covering.  Provide baked gray enamel finish over a rust 
inhibitor.   Provide enclosures fabricated by same manufacturer as overcurrent devices 
contained therein.  Bolt engraved plastic laminate labels indicating panel name and voltage on 
the interior and exterior of panelboards.  

 
E. FINISH: 
 

1. Coat interior and exterior of surface with manufacturer's standard color; baked on enamel 
finish.  

  
F. Electrical Identification: Refer to Section 16195 for requirements. 
 

PART 3 EXECUTION 
 
3.1 INSTALLATION OF PANELBOARDS: 
 

A. GENERAL: 
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1. Install panelboards and enclosures where indicated, in accordance with manufacturer's written 
instructions, applicable requirements of NEC and NECA's "Standard of Installation", in 
compliance with recognized industry practices to ensure products fulfill requirements.  

  
B. MOUNTING: 
 

1. Provide 4" high concrete curb under floor standing distribution panelboards.  
  

2. Coordinate installation of panelboards and enclosures with cable and raceway installation 
work.  Anchor enclosures firmly to walls and structural surfaces, ensuring they are 
permanently and mechanically secure.  Arrange conductors neatly within enclosure, and 
secure with suitable nylon ties.  Fill out panelboard's circuit directory card upon completion of 
installation work.  Utilize actual final building room numbers, not architectural numbers used 
on drawings.  Identify individual lighting circuits and individual receptacle circuits by room 
served.  Label circuit breakers to identify location of subpanel or equipment supplied using 
room numbers and equipment names.  Include room number with equipment circuit 
designations.  All directories to be typewritten.  

 
3.2 COMMISSIONING: 

 
A. Contractor is responsible to complete installation checklists provided by the commissioning authority. 

 
B. Contractor is responsible to complete functional performance tests provided by the commissioning 

authority and assist the commissioning authority in verifying the tests. 
  

END OF SECTION 16160 
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SECTION 16170 
 

MOTOR AND CIRCUIT DISCONNECTS 
 
PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section. 

 
B. This section is a Division-16 Basic Materials and Methods section, and is part of each Division-16 

section making reference to motor and circuit disconnect switches specified herein. 
 
1.2 DESCRIPTION OF WORK: 
 

A. Extent of motor and circuit disconnect switch work is indicated by drawings and schedule.  Work 
includes complete installations and electrical connections.  

  
1.3 QUALITY ASSURANCE: 
 

A. Provide motor and circuit disconnect switches which have been UL listed and labeled. Comply with 
applicable requirements of NEMA Standards Pub. No. KS 1, and NEC.  

  
1.4 SUBMITTALS:  
  

A. PRODUCT DATA: Submit manufacturer's data including specifications, installation and general 
recommendations, for each type of motor and circuit disconnect switch required.  

  
B. SHOP DRAWINGS:  Submit dimensioned drawings of electrical motor and circuit disconnect switches 

which have rating of 100 amperes and larger.  
  
PART 2 PRODUCTS  
  
2.1 ACCEPTABLE MANUFACTURERS:  
  

A. MANUFACTURER:  Subject to compliance with requirements, provide products of one of the following 
(for each type of switch):  

  
1. Cutler Hammer Products, Eaton Corp.  
2. Square D Company  
3. General Electric Company 
4. Siemens Energy & Automation, Inc. 
 

2.2 FABRICATED SWITCHES:  
  

A. GENERAL:  Provide disconnect and safety switches as indicated herein.  Provide:  
  

1. General duty switches on 240 Volt rated circuits.  
2. Heavy duty switches on 480 volt rated circuits.  
3. HP rated switches on all motor circuits.  

  
B. GENERAL DUTY SWITCHES:  Provide general-duty type, sheet-steel enclosed switches, fusible or 

non-fusible as indicated of types, sizes and electrical characteristics indicated; rated 240 volts, 60 
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hertz; incorporating spring assisted, quick-make, quick-break mechanisms.  Provide single phase or 
three phase and with solid neutral as required by application. Equip with operating handle which is 
capable of being padlocked in OFF position.  Provide NEMA 1 or NEMA 3R as required by application, 
unless noted.  Provide fusible switches with Class R rejection fuse clip kits.   

  
C. HEAVY-DUTY SWITCHES:  Provide heavy-duty type, sheet-steel enclosed safety switches, fusible or 

non-fusible as indicated, of types, sizes and electrical characteristics indicated; rated 600 volts, 60 
hertz; incorporating quick-make, quick-break type mechanisms.  Provide single phase or 3 phase, and 
with solid neutral as required by application,  Equip with operating handle which is capable of being 
padlocked in OFF position.  Provide NEMA 1 or NEMA 3R as required by application unless noted.  
Provide fusible switches with Class R rejection fuse clip kits.  
 

D. FUSES:  Provide fuses for switches, as required of classes, types and ratings needed to fulfill 
electrical requirements for service indicated.  Provide spare fuses amounting to one spare fuse for 
each 10 installed but not less than three of any one type and size.  See Section 16180 Overcurrent 
Protective Devices for fuse types.  

 
E. Electrical Identification: Refer to Section 16195 for requirements.  

 
PART 3 - EXECUTION  
  
3.1 INSTALLATION OF MOTOR AND CIRCUIT DISCONNECT SWITCHES:  
  

A. Install motor and circuit disconnect switches where indicated, complying with manufacturer's written 
instructions, applicable requirements of NEC, NEMA, and NECA's "Standard of Installation" and in 
accordance with recognized industry practices to ensure that products fulfill requirements.  
 

B. Coordinate motor and circuit disconnect switch installation work with electrical raceway and cable 
work, as necessary for proper interface.  
 

C. Install disconnect switches used with motor driven appliances, and motors and controllers within sight 
of controller position.  
 

D. For disconnect switches serving motors controlled by variable frequency drives, provide late-make, 
early-break auxiliary contacts on each disconnect switch. Provide Heavy-Duty switch.  Wire auxiliary 
contact to VFD safety contact, such that disconnecting the motor will shut down the drive first, and 
closing the switch will start the drive only after power is applied to the motor. 

 
E. For disconnect switches serving elevators with auxiliary power hydraulic units, provide auxiliary 

contacts on each disconnect switch. (Provide heavy-duty switch) Wire auxiliary contact to auxiliary 
power such that disconnecting the motor will disconnect the auxiliary power. 

 
3.2 COMMISSIONING: 

 
A. Contractor is responsible to complete installation checklists provided by the commissioning authority. 

 
B. Contractor is responsible to complete functional performance tests provided by the commissioning 

authority and assist the commissioning authority in verifying the tests. 
 

END OF SECTION 16170 
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SECTION 16175 
 

SWITCHGEAR AND SWITCHBOARDS 
 
PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section. 

 
B. Division-16 Basic Materials and methods sections apply to work of this section except as otherwise 

indicated.  See Section 16420 Service Entrance, for metering requirements. See Section 16600 for 
TVSS requirements. 

 
1.2 DESCRIPTION OF WORK:  
 

A. Extent of switchgear and switchboards is indicated by drawings and schedules. 
 

B. Types of switchgear and switchboards in this section include the following: 
 

1. AC Dead Front Switchboards (600V)  
 
1.3 QUALITY ASSURANCE: 
 

A. Comply with NEC as applicable to construction and installation of electrical switchgear and 
switchboards.  Provide switchgear and switchboards which have been UL listed and labeled. 

 
1.4 SUBMITTALS: 
 

A. PRODUCT DATA:  Submit manufacturer's data on switchgear and switchboards. 
 

B. SHOP DRAWINGS:  Submit dimensioned drawings of switchgear and switchboards showing 
accurately scaled basic sections including, but not necessarily limited to, auxiliary compartments, 
section components, and combination sections.  Show plan view of equipment with dimensioned 
clearances to proximate equipment.  Failure to submit said plan view shall not relieve contractor of 
responsibility to verify required clearances before release of equipment for fabrication. 

 
C. MAINTENANCE STOCK FUSES:  For types and ratings required, furnish additional fuses, amounting 

to one unit for every 5 installed units, but not less than 3 units of each. 
 
PART 2 PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS: 
 

A. Subject to compliance with requirements, provide products of one of the following (for each type of 
switchgear and switchboard): 

 
2.2 AC DEAD FRONT SWITCHBOARDS (600V):  
 

1. Cutler-Hammer Products, Eaton Corp. 
2. General Electric Co. 
3. Square D Co. 
4. Siemens Energy & Automation, Inc. 
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B. AC METAL CLAD SWITCHGEAR (600V): 
 

1. Cutler-Hammer Products, Eaton Corp. 
2. General Electric Co. 
3. Square D Co. 
4. Siemens Energy & Automation, Inc. 
 

2.3 EQUIPMENT SECTIONS AND COMPONENTS: 
 

A. GENERAL: Except as otherwise indicated, provide switchgear and switchboards of types, sizes, 
characteristics, and ratings indicated, which comply with manufacturer's standard design, materials, 
components, and construction in accordance with published product information, and as required for a 
complete installation.  See drawings and Section 16180. Series rated systems are not accepted. 

 
B. Overcurrent Protection Devices, for main and branch devices.  Provide switchgear, switchboards, and 

overcurrent devices of one manufacturer. 
 

C. Provide each service entrance switchboard with transient voltage surge suppressor mounted in a 
separate enclosure adjacent to the switchboard/switchgear. See Section 16600 for TVSS unit 
requirements. Provide in-line fusing for each phase of the device, and wire in accordance with 
manufacturer's instructions, with conductor length not exceeding 18" 

 
2.4 AC DEAD-FRONT SWITCHBOARDS (600V):  
 

A. Provide factory assembled, dead front, metal enclosed, floor standing, self supporting, group mounted, 
secondary power switch boards, of sizes, electrical ratings and characteristics indicated consisting of 
panel (vertical) units, and containing circuit breaker and fusible switch assemblies of quantities, ratings 
and types indicated.  Provide copper main bus and connections to switching devices of sufficient 
capacity to limit rated continuous current operating temperature rise to UL standard; with main bus and 
tap connections silver-surfaced or tin-plated and tightly bolted for maximum interrupting capacity.  
Provide accessibility of line and load terminations from front of switchboard.  Prime and paint 
switchboard with manufacturer's standard finish and color.  Equip units with built-in lifting eyes and 
yokes; provide individual panel (vertical) units, suitable for bolting together at project site, and 
constructed for the following environment: 

 
1. Installation:  Indoors, NEMA Type 1.  
 

B. Limit height of upper most overcurrent device handle to 6'-2" to accommodate 4" curb. 
 

PART 3  EXECUTION  
 
3.1 INSTALLATION OF SWITCHGEAR AND SWITCHBOARDS: 
 

A. Install switchgear and switchboards where shown, in accordance with manufacturer's written 
instructions with recognized industry practices to ensure that switchgear and switchboards comply with 
requirements of NEMA and NEC standards, and applicable portions of NECA's "Standard of 
Installation".  

 
B. Install all switchgear and switchboards on 4" high concrete curb and bolt equipment to curb with 5/8" 

anchors at each corner and at  intervals not to exceed 8 feet along perimeter.  Install concrete wiring 
trench under switchgear and switchboards; 12" deep, and 4" smaller in length and width than 
equipment base.  Install grounding bushings on conduits penetrating trench. 

 
C. Arrange conductors within switchgear and switchboards in neat fashion, and secure with suitable ties. 
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D. Tighten fuses, if any, in each switchgear and switchboard. 
 
E. Provide and install spare fuse cabinet in main electrical room. 
 
F. Electrical Identification: Refer to Section 16195 for requirements.  

 
3.2 ADJUST AND CLEAN: 
 

A. Adjust operating mechanisms for free mechanical movement. 
 

B. Touch-up scratched or marred surfaces to match original finish. 
 
3.3 FIELD QUALITY CONTROL: 
 

A. Prior to energization of switchgear and switchboards, check with ground resistance tester phase to 
phase and phase to ground insulation resistance levels to ensue requirements are fulfilled. 

 
B. Prior to energization, check switchgear and switchboards for electrical continuity of circuits, and for 

short circuits. 
 

C. Subsequent to wire and cable connections, energize switchgear and switchboard and demonstrate 
functioning in accordance with requirements. 

 
3.4 COMMISSIONING: 

 
A. Contractor is responsible to complete installation checklists provided by the commissioning authority. 

 
B. Contractor is responsible to complete functional performance tests provided by the commissioning 

authority and assist the commissioning authority in verifying the tests. 
 

END OF SECTION 16175 
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SECTION 16180 
 

OVERCURRENT PROTECTIVE DEVICES 
 
PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section. 

 
B. This section is a Division-16 Basic Materials and Methods section, and is part of each Division-16 

section making reference to overcurrent protective devices specified herein. 
 
1.2 DESCRIPTION OF WORK: 
 

A. Extent of overcurrent protective device work is indicated by drawings and schedules and specified 
herein. Overcurrent protective devices specified herein are for installation as individual components in 
separate enclosures; and for installation as integral components of switchboard and panelboards.  
See Section 16175, Switchgear and Switchboards, and Section 16160, Panelboards. 

 
B. Types of overcurrent protective devices in this section include the following for operation at 600 Volts 

and below: 
 

1. Molded case circuit breakers 
2. Power circuit breakers 
3. Fusible switches 
4. Bolted pressure switches 
5. Molded case systems breakers 
6. Fuses 

 
C. Refer to other Division-16 sections for cable/wire and connector work required in conjunction with 

overcurrent protective devices. 
 
1.3 QUALITY ASSURANCE 
 

A. Comply with NEC requirements and NEMA and ANSI standards as applicable to construction and 
installation of overcurrent devices. 

 
1.4 SUBMITTALS: 
 

A. PRODUCT DATA:  Submit manufacturer's data on overcurrent protective devices, including catalog 
cuts, time-current trip characteristic curves, and mounting requirements. 

 
B. SHOP DRAWINGS:  Submit layout drawings of overcurrent protective devices, with layouts of circuit 

breakers, including spatial relationships to proximate equipment.  Failure to submit said spatial layouts 
does not relieve contractor of responsibility to verify all required clearances before release of 
equipment for fabrication. 

 
C. MAINTENANCE STOCK, FUSES:  For types and ratings required, furnish additional fuses, amounting 

to one unit for every 5 installed units, but not less than two units of each size and type, unless 
specified otherwise in another section of these specifications. 
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PART 2 PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS: 
 

A. Subject to compliance with requirements, provide products of one of the following (main and branch 
device manufacturer must be same as panelboard and/or switchboard manufacturer): 
 

B. CIRCUIT BREAKERS AND FUSIBLE SWITCHES: 
 

1. Cutler Hammer Products, Eaton Corp. 
2. General Electric Co. 
3. Square D Co. 

 
C. BOLTED PRESSURE SWITCHES: 

 
1. Bolt Switch Co. 
2. General Electric Co. (HPC; High Pressure Contact Switches) 
3. Pringle Switch Co. 
4. Square D Co. 

 
D. MOLDED CASE CIRCUIT BREAKERS: 

 
1. Provide factory-assembled, molded case circuit breaker for power distribution panelboards 

and switchboards; and for individual mounting, as indicated.  Provide breakers of amperage, 
voltage, and RMS interrupting rating shown, with permanent thermal trip and adjustable 
instantaneous magnetic trip in each pole.  Series rated systems are not acceptable.  Construct 
with overcenter, trip-free, toggle type operating mechanisms with quick-make, quick-break 
action and positive handle indication.  Construct breakers for mounting and operating in any 
physical position and in an ambient temperature of 40 degrees C.  Provide with mechanical 
screw type removable connector lugs, AL/CU rated, of proper size to accommodate 
conductors specified. 

 
E. FUSIBLE SWITCHES: 

 
1. Provide factory-assembled fusible switch units for power distribution panelboards and 

switchboards, and individual mounting as indicated.  Provide switch units of amperage, 
voltage, and RMS interrupting rating as shown, with quick-make, quick-break mechanisms, 
visible blades and dual horsepower ratings.  Series rated systems are not acceptable.  Equip 
with lockable handles with on-off indication.  Interlock switch covers and handles to prevent 
opening in "ON" position.  Provide switch with Class R rejection fuse clip kits.  Provide  AL/CU 
rated lugs of proper size to accommodate conductors specified. 

 
F. BOLTED PRESSURE SWITCHES: 

 
1. Provide factory-assembled fusible bolted pressure contact type switches of amperage, voltage 

and RMS interrupting ratings shown.  Equip switches with quick-make, quick-break 
mechanisms with electric capacitor operated trip.  Provide Buss KAZ signal activating fuses 
open.  Provide ''blown fuse protection'' in HPC switches.  Provide AL/CU rated lugs of proper 
size to accommodate conductors specified. 

 
G. PHASE FAILURE PROTECTION: 

 
1. Provide phase failure protection on overcurrent protective devices as indicated, by means of a 

single-phase, dead phase, reverse phase relay (G:E: NBV-11-AA or Taylor Electronics Md1 
PNDR).  Provide relay to operate shunt trip or capacitor trip as required to open overcurrent 
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protective device upon malfunction.  Provide relay with adjustable time delay. 
 

H. GROUND FAULT PROTECTION: 
 
1. Provide ground fault sensing and relaying equipment on all overcurrent protective devices 

where phase to ground voltage is in excess of 150 volts and the overcurrent protection device 
is capable of being set at or over 1000 amps. Provide ground fault sensing and relaying 
equipment on other devices as indicated. 

 
2. Provide zero sequence current sensors for overcurrent protective devices; inputs compatible 

with relay.  Construct sensor frame so it can be opened to prevent removal or installation 
around conductors without disturbing conductors.  Provide test winding in sensor for testing 
operation of GFP unit including sensor pick-up relay, and circuit protection device operation. 

 
3. Provide solid-state ground-fault relay, which requires no external source of electrical power, 

drawing energy to operate GFP system directly from output of current sensor.  Construct  with 
adjustable pick-up current sensitivity for GF current from 200 to 1200 amperes, with calibrated 
dial to show pick-up point settings.  Provide factory-set time delay of 1.5 seconds and 
protection which precludes tampering with setting after installation. 

 
4. Provide monitor panel capable of indicating relay operation, and provide means for testing 

system with or without interruption of service.  Construct so GF system can not be left in an 
inactive or OFF state.  Provide indicator lamps and TEST and RESET control switches. 

 
5. MANUFACTURER:  Subject to compliance with requirements, provide ground-fault sensing 

and relaying equipment of one of the following: 
 

a. General Electric Co. 
b. Brown Boveri Electric, Inc. 
c. HI-Z Corporation 
d. Pringle Electric Mfg. Co. 
e. Square D Co.  

 
2.2 FUSES 
 

A. GENERAL:  Except as otherwise indicated, provided fuses of type, sizes and ratings and electrical 
characteristics of a single manufacturer as follows.  Provide fuses labeled UL Class L or UL Class R, 
current limiting and rated for up to 200,000 amperes.  Provide Buss KAZ signal activating fuses where 
required elsewhere in specification. 

 
B. Where fuses are shown feeding individual or groups of equipment items, comply with manufacturer's 

recommendation for fusing; adjust fuse size and type as necessary to comply with manufacturer's 
recommendation. 

 
C. Provide and install spare fuse cabinet in main electrical room. 

 
D. MAIN SERVICE AND FEEDER CIRCUITS:  For fuse ratings over 600 amperes provide UL Class L 

Fuses (KRP-C, or A4BQ or LCL or KLPC).  For fuse ratings up to 600 amperes, provide UL Class RK1 
(KTN-R, KTS-R or A2K-R, A6K-R or NCCR, SCLR or KLN-R, KLS-R).  If fuse directly feeds motors, 
transformers or other inductive load provide UL RK5 time delay (FRN-R, FRS-R or TR-R, TRS-R or 
ECN-R, ECS-R or FLN-R, FLS-R). 

 
E. BRANCH CIRCUITS:  For motor circuits, transformer circuits, or other inductive loads, provide UL 

Class RK5 (FRN-R, FRS-R or TR-R, TRS-R or ECN-R, ECN-S or FLN-R, FLS-A).  For other circuits, 
provide UL Class RK1, (KTN-R, KTS-R OR A2K-R, A6K-R or NCLR, SCLR OR KLNR, KLSR). 
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F. MANUFACTURER:  Subject to compliance with requirements, provide fuses of one of the following:  
 

1. Bussman Mfg. Co. 
2. Gould Shawmut, Gould Electric Fuse Division 
3. Reliance Fuse Div./Brush Fuse Inc. 
4. Littlefuse, Inc. 

 
PART 3 EXECUTION 
 
3.1 INSTALLATION OF OVERCURRENT PROTECTIVE DEVICES: 
 

A. Install overcurrent protective devices as indicated, in accordance with the manufacturer's written 
instructions and with recognized industry practices to ensure that protective devices comply with 
requirements.  Comply with NEC and NEMA standards for installation of overcurrent protective 
devices. 

 
B. Coordinate with work as necessary to interface installations of overcurrent protective devices with 

other work. 
 

C. Set field-adjustable circuit breakers for trip settings as indicated, subsequent to installation of devices. 
 

D. Install fuses in overcurrent protective devices.  For motor circuits, fuse sizes shown on drawings are 
for general guidance only.  Size fuses in accordance with fuse manufacturer's recommendation for 
given motor nameplate ampere rating.  Test operation.  If nuisance tripping occurs, increase fuse size 
and disconnect device (if necessary) as required to provide nuisance free tripping.  Adjust fuse size 
properly for ambient temperature, frequent starting and stopping of motor loads, and for loads with 
long start times.  Include all costs in bid. 

 
E. Field test all ground fault protective devices for proper operation;  test to be performed by 

representative of the manufacturer.  Include verification of complete time current trip characteristics. 
 
F. Electrical Identification: Refer to Section 16195 for requirements.  

 
3.2 FIELD QUALITY CONTROL  
 

A. Prior to energization of overcurrent protective devices, test devices for continuity of circuitry and for 
short-circuits.  Correct malfunctioning units, and then demonstrate compliance with requirements.   
 

3.3 COMMISSIONING: 
 

A. Contractor is responsible to complete installation checklists provided by the commissioning authority. 
 

B. Contractor is responsible to complete functional performance tests provided by the commissioning 
authority and assist the commissioning authority in verifying the tests. 

 
END OF SECTION 16180 

 



HFSArchitects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
TRANSFORMERS  16181-1 

© BNA Consulting, Inc. 

SECTION 16181 
 

TRANSFORMERS 
 
PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section. 

 
B. Division-16 Basic Materials and Methods sections apply to work specified in this section. 

 
1.2 DESCRIPTION OF WORK: 
 

A. Extent of transformer work is indicated by drawings and schedules.  Work includes complete 
installation and electrical connections. 

 
B. Types of transformers in this section include the following: 

 
1. Dry-type transformers 

 
1.3 QUALITY ASSURANCE: 
 

A. Comply with NEC as applicable to installation and construction of electrical power/distribution 
transformers; with applicable portions of NEMA Std. Pub. Nos. TR1 and TR27; and with applicable 
ANSI/IEEE standards pertaining to power/distribution transformers. 

 
B. Comply with applicable portions of ANSI/UL 506; "Safety Standard for Specialty Transformers".  

Provide distribution transformers which have been UL listed and labeled. 
 
1.4 SUBMITTALS: 
 

A. PRODUCT DATA:  Submit manufacturer's data on transformers, including certification of transformer 
performance efficiency, percentage regulation at 100 percent and 80 percent power factor, no-load 
and full load losses in watts, percent impedance at 75 degrees C, hot-spot and average temperature 
rise above 40 degrees C ambient, sound level in decibels, and standard published data.  Before 
submitting product data, verify that dimensions of units to be supplied allow proper code required 
clearances adjacent to unit. 

 
B. SHOP DRAWINGS:  Submit dimensioned drawings of transformer installations, showing layout, 

mountings and supports, and spatial relationship to proximate walls and equipment. 
 

C. MAINTENANCE STOCK FUSES:  For types and ratings required, furnish additional fuses, amounting 
to one unit for every five installed units, but not less than three units of each (including ELSP fuses 
when specified). 

 
PART 2 PRODUCTS  
 
2.1 POWER/DISTRIBUTION TRANSFORMERS (DRY-TYPE): 
 

A. GENERAL:  Except as otherwise indicated, provide manufacturer's standard materials and 
components as indicated by published product information, designed and constructed as 
recommended by manufacturer, and as required for complete installation. 
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B. MANUFACTURER:  Subject to compliance with requirements, provide products of one of the following 
(for each type of transformer): 

 
1. Acme Transformer Company 
2. General Electric Company 
3. Cutler Hammer Products, Eaton Corp. 
4. Federal Pacific 
5. Hevi-Duty Electric Div., General Signal Corp. 
6. Jefferson Electric 
7. Sorgel Electric Div./Square D Co. 
8. Siemens Energy & Automation, Inc. 
9. Hammond Power Solutions 

 
C. DRY-TYPE DISTRIBUTION TRANSFORMERS (GENERAL PURPOSE):  Provide factory-assembled, 

general-purpose, air-cooled, copper wound dry-type distribution transformers where shown; of sizes, 
characteristics, and rated capacities indicated.  Provide primary winding with minimum of 4 full 
capacity taps; each 2-1/2 percent, two above and two below full-rated voltage for deenergized tap-
changing operation. 

 
D. Insulate with 220 degree C. UL recognized insulation system for 115° degree C rise above 40o 

ambient at full load. 
 

E. Limit sound levels to the following (as determined by ANSI/NEMA standards): 
 

1. 30-50 KVA 45 dB 
2. 51-150 KVA 45 dB 
3. 151-300 KVA 45 dB 
4. 301-500 KVA  45 dB 

 
F. Provide terminal enclosure, with cover, to accommodate primary and secondary coil wiring 

connections.  Equip terminal leads with connectors installed, suitable for copper or aluminum wiring. 
Cushion-mount transformer with vibration isolation supports. Provide transformers with ventilated, 
heavy gauge sheet steel enclosures.  Apply manufacturer's standard light gray indoor enamel over 
cleaned and phosphatized steel enclosure.  Provide transformers suitable for wall and floor mounting 
as indicated. 

 
2.2 DRY-TYPE DISTRIBUTION TRANSFORMERS (K-RATED):  
 

A. Provide factory-assembled, air-cooled, copper wound dry-type distribution transformers where shown; 
of sizes, characteristics, and capacities indicated, and UL listed for non-sinusoidal current loads of K-
factor 13.  See ANSI/IEEE C57.110-1986 for K-factor and UL Std 1561. 

 
B. Provide primary windings with a minimum of 4 full capacity taps; each 2-1/2 percent, two above and 

two below full-rated voltage for de-energized tap changing operator.  Insulate with 220 degree C UL 
recognized insulation system for 115° degree C rise above 40oC ambient at full load.  Include an 
electrostatic shield for attenuation of spikes, line noise, and transients.  Wind coils with foil wrap to 
minimize effects caused by harmonic currents above the fundamental frequency.  Provide transformer 
with neutral conductor and lugs sized at two times rated phase current. 

 
C. Limit sound levels to the following: 
 

1. 30-50 KVA 45 dB 
2. 51-150 KVA 45 dB 
3. 151-300 KVA 45 dB 
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4. 301-500 KVA 45 dB 
 

D. Provide terminal enclosure, with cover, to accommodate primary and secondary coil wiring 
connections.  Equip terminal leads with connectors installed, suitable for copper or aluminum wiring.  
Cushion-mount transformer with vibration isolation supports.  Provide transformers with ventilated, 
heavy gauge sheet steel enclosures.  Apply manufacturer's standard light gray indoor enamel over 
cleaned and phosphatized steel enclosure.  Provide transformers suitable for wall and floor mounting 
as indicated. 

 
PART 3 EXECUTION 
 
3.1 INSTALLATION OF TRANSFORMERS 
 

A. Install transformers as indicated, complying with manufacturer's written instructions, applicable 
requirements of NEC, NEMA and IEEE standards, and in accordance with recognized industry 
practices to ensure that products fulfill requirements. 

 
B. Coordinate transformer installation work with electrical raceway and wire/cable work, as necessary for 

proper interface. 
 

C. Connect transformer units to electrical wiring system; comply with requirements of other Division-16 
sections. 

 
D. MOUNTING: Provide concrete pad under all floor mounted equipment and equipment mounted at 

grade.  Anchor transformer to pad with 3/8" expansion anchors at each corner of enclosure.  Provide 
vertical and lateral support systems for all transformers which are supported from overhead structure.  
See drawings for support and attachment details. Provide neoprene vibration isolators at each anchor 
point. 

 
E. GROUNDING: Provide tightly fastened equipment grounding and bonding connections for 

transformers. 
 

F. TESTING:  Upon completion of installation of transformers, energize primary circuit at rated voltage 
and frequency from normal power source and test transformers , including, but not limited to, audible 
sound levels, to demonstrate capability and compliance with requirements.  Where possible, correct 
malfunctioning units at the site, then retest to demonstrate compliance; otherwise, remove and replace 
with new units and proceed with retesting. 

 
3.2 COMMISSIONING: 

 
A. Contractor is responsible to complete installation checklists provided by the commissioning authority. 

 
B. Contractor is responsible to complete functional performance tests provided by the commissioning 

authority and assist the commissioning authority in verifying the tests. 
  

END OF SECTION 16181 
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SECTION 16183 
 

MOTOR CONTROL CENTERS 
 
PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section. 

 
B. Division-16 Basic Materials and Methods sections apply to work specified in this section. 

 
1.2 DESCRIPTION OF WORK: 
 

A. Extent of alternating-current motor control center (MCC) work is indicated by drawings and schedules.  
Work includes complete installation and all electrical power (and control) connections. 

 
1.3 QUALITY ASSURANCE: 
 

A. Comply with NEMA Std. Pub. No. ICS 2, pertaining to construction, testing and installation of motor 
control centers; and with applicable NEMA standards for circuit breakers and fuses.  Comply with UL 
845, Electric Motor Control Centers; IEEE Standard 241; and applicable sections of NEC. 

 
1.4 SUBMITTALS: 
 

A. PRODUCT DATA:  Submit manufacturer's data on motor control centers showing accurately scaled 
basic sections including, but not necessarily limited to, motor starters, controllers, device panels, 
circuit breakers and switches.  Show spatial relationships of MCC components to proximate walls and 
equipment.  Failure to submit spatial relationship drawing does not relieve contractor of responsibility 
to verify all required clearances before release of equipment for fabrication. 

 
PART 2 PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS: 
 

A. MANUFACTURER:  Subject to compliance with requirements, provide motor control centers of one of 
the following: 

 
1. Allen-Bradley Co. 
2. Cutler-Hammer Products, Eaton Corp 
3. General Electric Co. 
4. Siemens Energy & Automation, Inc. 
5. Square D Co. 
 

2.2 MOTOR CONTROL CENTERS AND COMPONENTS: 
 

A. GENERAL:  Provide NEMA Class I, Type B motor control centers of sizes, ratings, and characteristics 
indicated; and as required for complete installation, and as herein specified.  Power control circuits 
from individual starter or breaker switch such that opening switch or breaker de-energizes control 
circuit.  Provide individual fusing for all control circuits.  Provide power factor correction capacitors 
where indicated. 

 
B. MCC SUPPORTING STRUCTURES:  Provide factory-assembled, dead-front, MCC standard 

supporting structures to form rigid free-standing assembly.  Construct units with 4-5/8" wide, 8" deep, 
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90" high vertical wireway in each vertical structure on right side of unit, accessible through hinged 
doors, and with supports at proper intervals within for fastening wires/cables.  Provide top horizontal 
wiring trough with cross sectional area not less than 28 sq. inches with openings between sections not 
less than 11 sq. inches. 

 
C. BUS SYSTEM:  Provide 3 phase, 4 wire system unless indicated otherwise.  Construct bus bars of 

silver-plated copper, braced to withstand RMS symmetrical ampere faults as indicated.  Construct 
vertical bus bars with protective barriers to prevent accidental contact of personnel with bus. 

 
D. STARTER UNITS:  See Division 16, Section 16155 MOTOR STARTERS. Section 16156 VARIABLE 

FREQUENCY DRIVES. 
 

E. DISCONNECT OPERATORS:  Provide external operator handles for switches and circuit breakers 
with permit pad locking of handle in OFF position. 

 
F. FINISH:  Coat interior and exterior surfaces of MCC, including bolted joints, with manufacturer's 

standard color baked-on enamel finish. 
 

G. MOUNTING:  Provide 4" high concrete curb under motor control centers. 
 
PART 3 EXECUTION 
 
3.1 INSTALLATION OF MOTOR CONTROL CENTERS: 
 

A. Install motor control centers as indicated, in accordance with equipment manufacturer's written 
instructions, and with recognized industry practices, to ensure that motor control centers comply with 
requirements.  Bolt motor control centers to concrete support curb at each corner, and along each side 
at eight foot intervals with 3/8" expansion anchors. 

 
B. Coordinate with other work including, wiring and raceway work, as necessary to properly interface 

installation of motor control centers with other work. 
 

C. Electrical Identification: Refer to Section 16195 for requirements.  
 
3.2 ADJUST AND CLEAN: 
 

A. Adjust operating mechanisms for free mechanical movement. 
 

B. Touch-up scratched or marred surfaces to match original finish. 
 
3.3 FIELD QUALITY CONTROL: 
 

A. Prior to energization of motor control centers, check with resistance tester the phase to phase and 
phase to ground insulation for proper resistant levels. 

 
B. Subsequent to wire/cable and raceway hook-ups, energize motor control center circuitry and 

demonstrate capability and compliance with requirements.  Where possible, correct malfunctioning 
units at site, then retest to demonstrate compliance; otherwise, remove and replace with new units and 
proceed with retesting. 

 
3.4 COMMISSIONING: 

 
A. Contractor is responsible to complete installation checklists provided by the commissioning authority. 
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B. Contractor is responsible to complete functional performance tests provided by the commissioning 
authority and assist the commissioning authority in verifying the tests. 

 
END OF SECTION 16183 
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SECTION 16184 
 

POWER FACTOR CORRECTION 
 
PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS:  
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section. 

 
B. Division-16 Basic Materials and Methods sections apply to work specified in this section. 

 
1.2 DESCRIPTION OF WORK: 
 

A. Extent of power factor correction work is indicated by drawings and schedules.  Work includes 
complete installation and electrical connections. 

 
B. Types of power factor correction equipment in this section include the following: 

 
1. Corrective capacitors 
 

1.3 QUALITY ASSURANCE: 
 

A. Comply with NEC as applicable to location and installation of power factor correction capacitors and 
ancillary equipment.  Comply with requirements for ANSI/NEMA Std. Pub. No. ICS 2 pertaining to 
power factor correction capacitors.  Comply with UL 810; "Capacitors".  Provide power factor 
correction capacitors which are UL listed and labeled. 

 
1.4 SUBMITTALS: 
 

A. PRODUCT DATA:  Submit manufacturer's data on power factor correction capacitors. 
 

PART 2 PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS: 
 

A. MANUFACTURER:  Subject to compliance with requirements, provide products of one of the 
following: 

 
1. General Electric Co.  
2. Sprague Electric Co.  
 

2.2 POWER FACTOR CORRECTION CAPACITORS: 
 

A. GENERAL:  Provide power factor correction capacitors and ancillary components; complying with 
manufacturer's standard materials, design and construction in accordance with published product 
information, and as required for a complete installation and as herein specified.  

 
B. CAPACITORS:  Provide factory-assembled power factor correction capacitors; of types, sizes, ratings, 

and electrical characteristics indicated.  Construct of internally fused, individually replaceable, unit 
cells enclosed in protective enclosure.  Provide capacitors with discharge resistors which reduce 
voltage to 50 volts or less within 1 minute after capacitors are disconnected.  Construct single-case 
housings of welded heavy gage steel with capability of being ganged for multiple-bank installation, and 
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equip with solderless connecting terminal lugs.  Provide with non-flammable impregnant for operating 
over ambient temperature ranges of minus 40 degrees F (-40 degrees C) to 104 degrees F (40 
degrees C).  

 
C. MOUNTING:  Mount capacitors in motor control centers or adjacent to motors as indicated.  Provide 

all necessary bus work, connectors, frames, racks, etc., necessary for properly installed and secured 
capacitor.  

 
PART 3 EXECUTION  
 
3.1 INSTALLATION OF POWER FACTOR CORRECTION CAPACITORS:  
 

A. Install power factor correction capacitors as indicated, in accordance with the manufacturer's written 
instructions and with recognized industry practices to ensure that capacitors comply with 
requirements.  

 
3.2 GROUNDING:  
 

A. Provide tight equipment grounding connections for capacitors.  
 
3.3 FIELD QUALITY CONTROL:  
 

A. Subsequent to completion of installation of capacitors, energize capacitors and demonstrate capability 
and compliance with requirements.  Where possible, correct malfunctioning units at the site, then 
retest to demonstrate compliance; otherwise, remove and replace with new units and proceed with 
retesting.  
 

3.4 COMMISSIONING: 
 

A. Contractor is responsible to complete installation checklists provided by the commissioning authority. 
 

B. Contractor is responsible to complete functional performance tests provided by the commissioning 
authority and assist the commissioning authority in verifying the tests. 

  
END OF SECTION 16184 
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SECTION 16195 
 

ELECTRICAL IDENTIFICATION 
 
PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section.  
 

B. Requirements of the following Division 16 Sections apply to this section: 
 

1. “Basic Electrical Requirements”. 
2. “Basic Electrical Materials and Methods”. 

 
1.2 SUMMARY 

 
A. This section includes identification of electrical materials, equipment and installations. It includes 

requirements for electrical identification components including but not limited to the following: 
 
1. Buried electrical line warnings. 
2. Identification labels for raceways, cables and conductors. 
3. Operational instruction signs. 
4. Warning and caution signs. 
5. Equipment label and signs. 

 
B. Related Sections: The following sections contain requirements that relate to this section: 

 
C. Division 9 Section “Painting” for related identification requirements. 
 
D. Refer to other Division 16 sections for additional specific electrical identification associated with 

specific items. 
 

1.3 QUALITY ASSURANCE 
 
A. Electrical Component Standard: Components and installation shall comply with NFPA 70 “National 

Electrical Code” 
 

1.4 SUBMITTALS: 
 
A. PRODUCT DATA: Submit manufacturer’s data on each type of electrical identification products. 

 
B. SAMPLES: Submit one sample of each component of the electrical identification system as follows: 
 

1. Wire/cable tape marker. 
2. Tags 
3. Engraved, plastic laminate labels. 
 

PART 2 – PRODUCTS 
 
2.1 MANUFACTURERS 

 
A. Manufacturers: Subject to compliance with requirements, provide products by the following: 

 



HFSArchitects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
ELECTRICAL IDENTIFICATION 16195-2 

© BNA Consulting, Inc. 

1. American Labelmark Co. 
2. Calpico, Inc. 
3. Cole-Flex Corp. 
4. Emed Co., Inc. 
5. George-Ingraham Corp. 
6. Ideal Industries, Inc. 
7. Kraftbilt 
8. LEM Products, Inc. 
9. Markal Corp 
10. National Band and Tag Co. 
11. Panduit Corp. 
12. Radar Engineers Div., EPIC Corp. 
13. Seton Name Plate Co. 
14. Standard Signs, Inc. 
15. W.H Brady, Co. 

 
2.2 ELECTRICAL IDENTIFICATION PRODUCTS 

 
A. Color Adhesive Marking Tape for Raceways, Wires and Cables:  

 
1. Self-adhesive vinyl tape not less than 3 mills thick by 1” to 2” in width. 

 
B. Underground Line Marking Tape: 

 
1. Permanent, bright colored, continuous-printed, plastic tape compounded for direct-burial 

service not less than 6” wide by 4 mills thick 
2. Printed legend indicative of general type of underground line below. 

 
C. Wire/Cable Designation Tape Markers: 

 
1. Vinyl or vinyl-cloth, self-adhesive, wraparound, cable/conductor markers with pre-printed 

numbers and letters. 
 

D. Brass or Aluminum Tags: 
 
1. Metal tags with stamped legend, punched for fastener. 
2. Dimensions: 2” X 2” 19 gage. 

 
E. Engraved, Plastic Laminated Labels, Signs and Instruction Plates: 

 
1. Engraving stock melamine plastic laminate, 1/16” minimum thickness for signs up to 20” sq.“, 

or 8” in length; 1/8 “ thick for larger sizes. Engraved legend in ¼” high white letters on black 
face and punched for mechanical fasteners. 
 

F. Baked Enamel Warning and Caution Signs for Interior Use: 
 
1. Preprinted aluminum signs, punched for fasteners, with colors legend and size appropriate to 

location. 
 

G. Fasteners for Plastic-Laminated and Metal Signs: 
 
1. Self-tapping stainless steel screws or # 10/32 stainless steel machine screws with nuts, flat 

and lock washers.  
 

H. Cable Ties: 
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1. Fungus-inert, self-extinguishing, one-piece, self-locking nylon cable ties, 0.18” minimum width, 
50-lb. Minimum tensile strength, and suitable for a temperature range from minus 50° F. to 
350° F. Provide ties for specified colors when used for color coding. 
 

PART 3 – EXECUTION 
 
3.1 INSTALLATION 

 
A. Lettering and Graphics: 

 
1. Coordinate names, abbreviations, colors and other designations used in electrical 

identification work with corresponding designations specified or indicated. Install numbers, 
lettering and colors as approved in submittals and as required by code. 
 

B. Install identification devices in accordance with manufacturer’s written instructions and requirements of 
NEC.  
 

C. Sequence of Work: 
 

1. Where identification is to be applied to surfaces that require a finish, install identification after 
completion of finish work. 
 

D. Conduit Identification: 
 
1. Identify Junction, Pull and Connection Boxes.   

 
a. Code-required caution sign for boxes shall be pressured-sensitive, self-adhesive label 

indication system voltage in black, preprinted on orange background.  Install on 
outside of box cover.  Also label box covers with identity of contained circuits.  Use 
pressure-sensitive plastic labels at exposed locations and similar labels or plasticized 
card stock tags at concealed boxes.   
 

2. Label and paint the covers of the systems junction boxes as follows: 
 

 SYSTEM COLOR (ALL COLORS ARE KWAL HOWELLS) 
 
 Fire Alarm Red Alert  AC118R 
 Sound/IC Neon Blue  7076A 
 Telephone Competition Yellow 7225A 
 Data  Java Green  AC098N 
 MATV  Flat Black 
 Security Fiesta Orange  AC107Y 

 
E. Underground Electrical Line Identification. 

 
1. During trench backfilling, for exterior underground power, signal, and communications lines, 

install continuous underground plastic line marker, located directly above line at 6 to 8 inches 
below finished grade.  Where multiple lines are installed in a common trench or concrete 
envelope, do not exceed an overall width of 16 inches; install a single line marker. 

 
2. Install line marker for underground wiring, both direct-buried and in raceway.   

 
3. Provide red marker dye applied to concrete encased ductbank. 
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F. Conductor Color Coding. 
 
1. Provide color coding for secondary service, feeder and branch circuit conductors throughout 

the project secondary electrical system as follows: 
 

 208/ 120 Volts Phase  480/ 277 Volts 
 
 Black A  Brown 
 Red B  Purple 
 Blue C  Yellow 
 White Neutral  Gray 
 Green Ground  Green 

 
 

2. Switch legs, travelers and other wiring for branch circuits shall be of colors other than those 
listed above. 
 

3. Use conductors with color factory applied the entire length of the conductors except as 
follows: 

 
a. The following field-applied color-coding methods may be used in lieu of factory-coded 

wire for sizes larger than No. 10 AWG. 
 

b. Apply colored, pressure-sensitive plastic tape in half-lapped turns for a distance of 6 
inches from terminal points and in boxes where splices or taps are made.  Apply the 
last two laps of tape with no tension to prevent possible unwinding.  Use 1-inch-wide 
tape in colors as specified.  Do not obliterate cable identification markings by taping.  
Tape locations may be adjusted slightly to prevent such obliteration.   

 
c. In lieu of pressure-sensitive tape, colored cable ties may be used for color 

identification.  Apply three ties of specified color to each wire at each terminal or splice 
point starting 3 inches from the terminal and spaced 3 inches apart.  Apply with a 
special tool or pliers, tighten for snug fit, and cut off excess length.   

 
G. Power Circuit Identification. 

 
1. Securely fasten identifying metal tags or aluminum wraparound marker bands to cables, 

feeders, and power circuits in vaults, pull boxes, junction boxes, manholes, and switchboard 
rooms with ¼-inch steel letter and number stamps with legend to correspond with 
designations on Drawings.  If metal tags are provided, attach them with approximately 55-lb 
monofilament line or one-piece self-locking nylon cable ties.   
 

2. Tag or label conductors as follows: 
 

a. Future Connections:  Conductors indicated to be for future connection or connection 
under another contract with identification indicting source and circuit numbers.   

 
b. Multiple Circuits:  Where multiple branch circuits or control wiring or communications/ 

signal conductors are present in the same box or enclosure (except for three-circuit, 
four-wire home runs), label each conductor or cable.  Provide legend indicating 
source, voltage, circuit number, and phase for branch circuit wiring.  Phase and 
voltage of branch circuit wiring may be indicated by mean of coded color of conductor 
insulation.  For control and communications/signal wiring, use color coding or 
wire/cable marking tape at terminations and at intermediate locations where 
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conductors appear in wiring boxes, troughs, and control cabinets.  Use consistent 
letter/number conductor designations throughout on wire/cable marking tapes.   

 
3. Match identification markings with designations used in panelboards shop drawings, Contract 

Documents, and similar previously established identification schemes for the facility’s 
electrical installations. 

 
4. Apply warning, caution and instruction signs and stencils as follows: 

 
a. Install warning, caution, or instruction signs where required by NEC, where indicated, 

or where reasonably required to assure safe operation and maintenance of electrical 
systems and of the items to which they connect.  Install engraved plastic-laminated 
instruction signs with approved legend where instructions or explanations are needed 
for system or equipment operation.  Install butyrate signs with metal backing for 
outdoor items. 

 
H. Emergency Operating Signs:  Install engraved laminated signs with white legend on red background 

with minimum 3/8-inch high lettering for emergency instructions on power transfer, load shedding, or 
other emergency operations. 
 

I. Install equipment/system circuit/device identification as follows: 
 

1. Apply equipment identification labels of engraved plastic-laminate on each major unit of 
electrical equipment in building, including central or master unit of each electrical system. This 
includes communication/signal/alarm systems, unless unit is specified with its own self-
explanatory identification.  Except as otherwise indicated, provide single line of text, with ¼-
inch-high lettering on 1-inch-high label (1 ½-inch-high where two lines are required) white 
lettering in black field.  White lettering in red field for Emergency Power Systems. Text shall 
match terminology and  numbering of the Contract Documents and shop drawings.  Apply 
labels for each unit of the following categories of electrical equipment. 
 
a. Panelboards (exterior and interior), electrical cabinets, and enclosures.  For 

subpanels, identify feeder circuit from which served. 
 

b. Switches in fusible panelboards shall be labeled.  Main switches shall be identified.   
 

c. Access doors and panels for concealed electrical items. 
 

d. Electrical switchgear and switchboards. 
 

e. Motor control centers. 
 

f. Motor starters, including circuit origination, HP, heater size, FLA, and mechanical 
equipment designation. 

 
g. Disconnect switches. 

 
h. Pushbutton stations. 

 
i. Power transfer equipment. 

 
j. Contactors. 

 
k. Dimmers. 
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l. Control devices. 
 

m. Transformers. 
 

n. Power generating units, to include transformer switches. 
 

o. Telephone switching equipment. 
 

p. Clock/program master equipment. 
 

q. Call system master station. 
 

r. TV/audio monitoring master station. 
 

s. Fire alarm master station or control panel. 
 

t. Variable frequency drives. 
 

u. Lighting Control Equipment. 
 

v. Uninterruptable Power Supply.  
 
J. Apply circuit/control/item designation labels of engraved plastic laminate for disconnect switches, 

breakers, pushbuttons, pilot lights, motor control centers, and similar items for power distribution and 
control components above, except panelboards and alarm/signal components, where labeling is 
specified elsewhere.   
 

K. Install labels at locations indicated and at locations for best convenience of viewing without 
interference with operation and maintenance of equipment. 

 
L. Engrave all receptacle plates other than those serving 120 volt, single phase devices. State voltage 

and amperage characteristics: Example; “208V 30A”. 
 
M. Mark each device box (for each type of wiring device) with a permanent ink felt tip marker, indicating 

the circuit to which the device is connected: Example; “CKT A-1” 
 
N. Label circuit breaker feeding fire alarm panel “Fire Alarm Circuit”. Using plastic laminate label, white 

lettering on a red background. 
 

END OF SECTION 16195 
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SECTION 16420 
 

SERVICE ENTRANCE 
 
PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section. 

 
B. Division-16 Basic Materials and Methods sections apply to work specified in this section. 

 
1.2 DESCRIPTION OF WORK: 
 

A. Extent of service-entrance work is indicated by drawings and schedules. 
 

B. Switchboards, panels, disconnects, transformers, etc., used for service-entrance equipment are 
specified in applicable Division-16 sections, and are included as work of this section.  

 
C. Consult local utility relative to all costs for line extensions, connections, etc., and include all costs for 

bringing service to the facility in base bid.  Confirm location of point of service before bidding. 
 

D. Provide labor and materials as required to accomplish power company metering in accordance with 
power company standards and requirements.  

 
E. Provide concrete pads of size and type required for service transformers.  Verify location, size, 

openings, reinforcing requirements with local utility before beginning work.  Comply with local utility 
clearance requirements.  

 
1.3 QUALITY ASSURANCE:  
 

A. Comply with NEC and NEMA standards as applicable to construction and installation of service-
entrance equipment and accessories.  Provide service-entrance equipment and accessories which are 
UL-listed and labeled, and equipment marked, "Suitable for use as Service Equipment".  

 
1.4 SUBMITTALS: 
 

A. PRODUCT DATA:  Submit manufacturer's data on service-entrance equipment and accessories. 
 

B. SHOP DRAWINGS:  Submit dimensioned layouts of service-entrance equipment and spatial 
relationships to proximate equipment.  Failure to submit said layouts shall not relieve contractor of 
responsibility to verify required clearances before release of equipment to fabrication. 

 
C. MAINTENANCE STOCK, FUSES:  For types and ratings required, furnish additional fuses, amounting 

to one unit for every 2 installed units, but not less than one unit of each. 
 
PART 2 PRODUCTS 
 
2.1 SERVICE - ENTRANCE EQUIPMENT:  
 

A. GENERAL:  Provide service-entrance equipment and accessories, of types, sizes, ratings and 
electrical characteristics indicated, which comply with manufacturer's standard materials, design and 
construction in accordance with published product information, and as required for complete 
installation, and as herein specified. 
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B. Provide each service entrance switchboard with Surge Protective Devices as required by Section 
16600. 

 
2.2 OVERCURRENT PROTECTIVE DEVICES: 
 

A. GENERAL: Provide overcurrent protective devices complying with Division-16 section "Overcurrent 
Protective Devices", and as indicated on drawings. 

 
2.3 METERING: 
 

A. METER SOCKETS:  Provide meter sockets which comply with requirements of local utility company 
supplying electrical power to service-entrance equipment of building project. 

 
B. METERS:  Provide meters, current and potential transformers, selector switches, wiring, etc. for a 

complete metering system.  Provide Square D Power Logic Circuit Monitor, Class 3020, Model CM-
3250, integrally mounted in service equipment, completely wired with control power input.  Provide 
capability for metering the following data: 

 
C. INSTANTANEOUS READINGS   DEMAND READINGS 

 
1. RMS Current Values    Current Values 

 
a. Phase A Current   Average Demand Current Phase A 
b. Phase B Current   Average Demand Current Phase B 
c. Phase C Current   Average Demand current Phase  

C 
d. 3-Phase Average Current  Peak Demand Current Phase A 
e. Apparent RMS Current   Peak Demand Current Phase B 
f. RMS Voltage Values   Peak Demand Current Phase C 
g. Phase A-B Voltage   Real Power Values 
h. Phase B-C Voltage   Average Demand Real Power 
i. Phase C-A Voltage   Predicted Demand Real Power 
j. Phase A-N Voltage   Peak Demand Real Power 
k. Phase B-N Voltage   Phase C-N Voltage 

 
2. Power Factor Values    ENERGY READINGS 

 
a. Phase A Power Factor 
b. Phase B Power Factor   Energy Accumulated 
c. Phase C Power Factor   Reactive Energy Accumulated 
d. 3-Phase Total Power Factor 
e. 3-Phase Total Power Values 
f. Real Power, 3-Phase Total 
g. Reactive Power, 3-Phase Total 
h. Apparent Power, 3-Phase Total 
i. Frequency 
j. Temperature 

 
D. Provide with integral display, selection keys, and indicting LEDs.  For each instantaneous reading, 

provide a running maximum and minimum history in non-volatile memory, capable of externally 
operated reset.  Provide "waveform capture" feature to allow subsequent analysis of actual current 
and voltage profile for harmonic distortion. 
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2.4 RACEWAYS AND CONDUCTORS: 
 

A. GENERAL:  Provide raceways and conductors complying with applicable Division-16 Basic Materials 
and Methods sections. 

 
B. WALL AND FLOOR SEALS: Provide wall and floor seals complying with Division-16 Basic Materials 

and Methods section "Raceways". 
 
PART 3  EXECUTION 
 
3.1 INSTALLATION OF SERVICE-ENTRANCE EQUIPMENT: 
 

A. Install service-entrance equipment as indicated, in accordance with manufacturer's written 
instructions, and with recognized industry practices, to ensure that service-entrance equipment fulfills 
requirements.  Comply with applicable installation requirements of NEC and NEMA standards. 

 
B. Coordinate with other work, including utility company wiring, as necessary to interface installation of 

service-entrance equipment work with other work. 
 

C. Install all floor standing service equipment on 4" high concrete curb and bolt equipment to curb with 
3/8" anchors at each corner and at intervals not to exceed 8' along perimeter. Install concrete wiring 
trench under floor standing equipment; 12" deep, and 4" smaller in length and width than equipment 
base. Install grounding bushings on conduits penetrating trench. 

 
3.2 GROUNDING: 
 

A. Provide system and equipment grounding and bonding connections for service-entrance equipment 
and conductors, as required. 

 
3.3 ADJUST AND CLEAN: 
 

A. Adjust operating mechanisms for free mechanical movement. 
 

B. Touch-up scratched or marred enclosure surfaces to match original finishes. 
 
3.4 FIELD QUALITY CONTROL: 
 

A. Upon completion of installation of service-entrance equipment and electrical circuitry, energize circuitry 
and demonstrate capability and compliance with requirements.  Where possible, correct 
malfunctioning units at site, then retest to demonstrate compliance; otherwise, remove and replace 
with new units, and proceed with retesting.   
 

3.5 COMMISSIONING: 
 

A. Contractor is responsible to complete installation checklists provided by the commissioning authority. 
 

B. Contractor is responsible to complete functional performance tests provided by the commissioning 
authority and assist the commissioning authority in verifying the tests. 

 
END OF SECTION 16420 
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SECTION 16452 
 

GROUNDING 
 
PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section. 

 
B. Division-16 Basic Materials and Methods sections apply to work specified in this section. 

 
1.2 DESCRIPTION OF WORK: 
 

A. Provide grounding as specified herein, and as indicated on drawings. 
 

B. Provide grounding and bonding of all electrical and communication apparatus, machinery, appliances, 
building components, and items required by the NEC to provide a permanent, continuous, low 
impedance, grounding system. 

 
C. Unless otherwise indicated, ground the complete electrical installation including the system neutral, 

metallic conduits and raceways, boxes, fittings, devices, cabinets, and equipment in accordance with 
all code requirements. 

 
D. Ground each separately derived system, as described in NEC Section 250-30, unless otherwise 

indicated. 
 

E. Types of grounding in this section include the following: 
 

1. Underground Metal Water Piping 
2. Metal Building Frames 
3. Grounding Electrodes 
4. Grounding Rods 
5. Separately Derived Systems  
6. Service Equipment  
7. Enclosures 
8. Systems  
9. Equipment 
10. Other items indicated on drawings 

 
F. Requirements of this section apply to electrical grounding work specified elsewhere in these 

specifications. 
 
1.3 QUALITY ASSURANCE: 
 

A. Comply with NEC as applicable to electrical grounding and ground fault protection systems.  Comply 
with applicable ANSI and IEEE requirements.  Provide products which have been UL listed and 
labeled. 

 
B. Resistance from the service entrance ground bus, through the grounding electrode to earth, shall not 

exceed 5 ohms. 
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1.4 SUBMITTALS: 
 

A. Submit the name of test agency to be used for testing specified in this section.  Submit results of tests 
specified in this section.  Also include test results in Operation and Maintenance Manuals as specified.  

 
PART 2  PRODUCTS 
 
2.1 MATERIALS AND COMPONENTS: 
 

A. GENERAL:  Except as otherwise indicated, provide each electrical grounding system as specified 
herein, and as shown on drawings, including but not necessarily limited to, cables/wires, connectors, 
terminals (solderless lugs), grounding rods/electrodes and plate electrodes, bonding jumper braid, and 
other items and accessories needed for complete installation.  Where materials or components are not 
otherwise indicated, comply with NEC, NEMA and established industry standards for applications 
indicated. 

 
B. ELECTRICAL GROUNDING CONDUCTORS:  Unless otherwise indicated, provide electrical 

grounding conductors for grounding connections matching power supply wiring materials and sized 
according to NEC.  Provide with green insulation. 

 
C. GROUND RODS:  Steel with copper welded exterior, 3/4" dia. x 10' long.  Weaver or Cadweld. 

 
D. GROUND WELL BOXES FOR GROUND RODS:  Precast concrete box 9-1/2" W. x 16" L. X 18" D. 

with light duty concrete cover for non-traffic areas or rated steel plate for traffic areas.  Provide covers 
with lifting holes.  Engrave cover with "GROUND ROD". 

 
E. CONCRETE ENCASED GROUNDING ELECTRODE (UFER GROUND):  #2/0 AWG bare copper 

conductor. 
 

F. INSULATED GROUNDING BUSHINGS:  Plated malleable iron body with 150 degree Centigrade 
molded plastic insulating throat, lay-in grounding lug with hardened stainless steel fasteners, 
OZ/Gedney BLG, or Thomas & Betts #TIGB series. 

 
G. CONNECTIONS TO PIPE:  For cable to pipe, OZ/Gedney G-100B series or Thomas & Betts #390X 

series,, or Burndy type GAR. 
 

H. CONNECTIONS TO STRUCTURAL STEEL, GROUND RODS, OR SPLICES:  For splicing and/or 
connecting conductors, use exothermic welds or high pressure compression type connectors.  Provide 
exothermic weld kits manufactured by Cadweld or Thermoweld.  If high compression type connectors 
are used for cable-to-cable, or cable-to-steel, or cable-to-ground rod connections, provide Thomas & 
Betts #53000 series, or Burndy Hyground series. 

 
I. BONDING JUMPERS:  OZ/Gedney Type BJ, or Thomas & Betts #3840 series, or Burndy type GG and 

type B braid. 
 
PART 3 EXECUTION  
 
3.1 INSTALLATION OF GROUNDING SYSTEMS: 
 

A. Install electrical grounding systems in accordance with manufacturer's written instructions and with 
recognized industry practices to ensure grounding devices comply with requirements. 

 
B. Install clamp-on connectors only on thoroughly cleaned and metal contact surfaces, to ensure 

electrical conductivity and circuit integrity. 
 



HFSArchitects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
GROUNDING  16452-3 

© BNA Consulting, Inc. 

C. Provide grounding for the entire raceway, enclosure, equipment and device system in accordance with 
NEC.  All raceways shall include copper grounding conductor sized in accordance with NEC.  

 
D. Provide service entrance grounding by means of ground rods (quantity of two, driven exterior to 

building), by means of bonding to water main, and by means of bonding to building structural steel.  In 
addition, provide a grounding electrode for not less than 30 lineal feet in concrete footing or foundation 
which is in direct contract with earth.  Size electrode in accordance with NEC, but in no case, smaller 
than No. 4 AWG bare copper.  Support electrode so as to be below finished grade near the bottom of 
the trench, and approximately three inches from the bottom or sides of the concrete.  Locate a point of 
connection for inspection. 

 
3.2 GROUNDING ELECTRODES: 
 

A. Concrete Encased Grounding Electrode (UFER Ground):  Provide a #2/0 AWG minimum bare copper 
conductor encased along the bottom of concrete foundation or footings which are in direct contact with 
the earth and where there is no impervious water-proofing membrane between the footing and the soil.  
Extend electrode through a horizontal length of 30 feet minimum and encase with not less than 2 nor 
more than 5 inches of concrete separating it from surrounding soils.  At point of emergence from 
concrete, run electrode through a protective non-metallic sleeve and extend to the main building 
ground bus. 

 
B. Separately Derived Electrical System Grounding Electrode:  Ground each separately derived system 

per requirements in NEC Section 250-26 unless indicated otherwise.  
 

C. GROUNDING ELECTRODE CONDUCTOR:  Provide grounding electrode conductor sized per NEC 
table 250-94 or as indicated. 

 
D. POWER SYSTEM GROUNDING:  Connect the following items using NEC sized copper grounding 

conductors to lugs on the Service Ground Bus. 
 

1. Grounding electrode conductor from concrete encased electrode, and from ground rods. 
2. Conductor from main incoming cold water piping system. 
3. Conductor from building structural steel. 
4. Ground for separately derived systems. 

 
E. Run main grounding conductors exposed or in metallic conduit if protection or concealment is 

required. 
 

F. EQUIPMENT BONDING/GROUNDING:  Provide a NEC sized conductor, whether indicated or not on 
the drawings, in raceways as follows: 

 
1. Non-metallic conduits and ducts. 
2. Distribution feeders. 
3. Motor and equipment branch circuits. 
4. Device and lighting branch circuits. 
5. Provide grounding bushings and bonding jumpers for all conduit terminating in reducing 

washers, concentric, eccentric or oversized knockouts at panelboards, cabinets and gutters. 
 

G. Provide bonding jumpers across expansion and deflection couplings in conduit runs, across pipe 
connections at water meters, and across dielectric couplings in metallic cold water piping system. 

 
H. Provide bonding wire in all flexible conduit. 
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3.3 TESTING: 
 

A. Obtain and record ground resistance measurements both from service entrance ground bus to the 
ground electrode and from the ground electrode to earth.  Install additional bonding and grounding 
electrodes as required to comply with resistance limits specified under this Section. 

 
B. Include typewritten records of measured resistance values in the Operation and Maintenance Manual. 

 
C. Use independent testing agency for all testing.  

 
D. Use test equipment expressly designed for the purpose intended.  Submit name of testing agency for 

review and approval, in writing, to the Engineer prior to the performance of any testing.  
 

3.4 COMMISSIONING: 
 

A. Contractor is responsible to complete installation checklists provided by the commissioning authority. 
 

B. Contractor is responsible to complete functional performance tests provided by the commissioning 
authority and assist the commissioning authority in verifying the tests. 

 
END OF SECTION 16452 
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SECTION 16510 
 

INTERIOR AND EXTERIOR BUILDING LIGHTING 
 

PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section. 

 
B. Division-16 Basic Materials and Methods sections apply to work specified in this section.  

 
1.2 DESCRIPTION OF WORK:  
 

A. Types of lighting fixtures in this section are indicated by schedule and include the following:  
 

1. High-Intensity-Discharge (HID)  
2. Fluorescent  
3. Incandescent/Halogen  
4. LED (Light Emitting Diode) 

 
1.3 QUALITY ASSURANCE:  
 

A. Comply with NEC, NEMA and ANSI 132,1 as applicable to installation and construction of lighting 
fixtures.  Comply with NEC 410-65C for all recessed incandescent light fixtures.  Provide lighting 
fixtures which have been UL-listed and labeled.  

 
1.4 SUBMITTALS:  
 

A. PRODUCT DATA: 
 

1. Submit manufacturer's data on interior and exterior building lighting fixtures.  
 

B. SHOP DRAWINGS: 
 

1. Submit dimensioned drawings of lighting fixtures. Submit fixture shop drawings in booklet form 
with separate sheet for each fixture, assembled in luminaire "type" alphabetical order, with 
proposed fixture and accessories clearly indicated on each sheet.  Submit all available 
standard color samples with the shop drawings. If standard colors are not acceptable, a color 
sample will be provided to the fixture manufacturer.  Return of the shop drawings will be 
delayed until color samples are provided. Submit ballast manufacturer cut sheets.  Submit a 
list of all lamps used on all projects. 

 
PART 2  PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS: 
 

A. Subject to compliance with requirements, provide products of one of the following (for each type of 
fixture): 

 
1. HID MAGNETIC BALLASTS: 

 
a. Advance Transformer Co.  
b. Universal Lighting Technologies Co.  
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c. Venture Lighting International 
 

2. INCANDESCENT AND FLUORESCENT LAMPS:  
 

a. General Electric Co.  
b. Osram Sylvania 
c. Phillips Lighting Corp.  

 
3. HID LAMPS:  

 
a. General Electric Co.  
b. Osram Sylvania 
c. Phillips Lighting Corp.  
d. Venture Lighting International  
 

2.2 INTERIOR AND EXTERIOR LIGHTING FIXTURES:  
 

A. GENERAL: 
 

1. Provide lighting fixtures, of sizes, types and ratings indicated complete with, but not 
necessarily limited to, housings, lamps, lamp holders, reflectors, ballasts, starters, and wiring.  
Label each fixture with manufacturer's name and catalog number.  Provide all enclosed 
fixtures with positive latch mechanisms; spring tension clips not acceptable.  Provide all 
exterior fixtures with damp or wet location label as required by application.  

 
B. SUPPORT REQUIREMENTS:  

 
1. Provide all pendant and stem hung fixtures with flexible ball joint hangers at all points of 

support.  Equip hooks used to hang fixtures with safety latches.  Provide all detachable fixture 
parts, luminous ceiling accessories, louvers, diffusers, lenses, and reflectors with locking 
catches, screws, safety chain, or safety cable. 

 
2. Comply with manufacturer's written recommendations for all lamp ballast combinations. 
 
3. Equip outdoor fixtures with low temperature starting ballasts.  
 

C. FLUORESCENT LAMP BALLASTS: - (ELECTRONIC): 
 

1. Provide rapid start, fluorescent programmable start lamp ballasts capable of operating lamp 
types indicated, with power factor(ratio of actual power to apparent power) above 95%, ballast 
factor of .71, and operating with audible noise level lower than the quietest C.B.M. certified 
ballast for the same application, listed as class A.  Provide ballasts which comply with 
applicable state, federal, and industry standards and: 
a. Are UL listed, 
b. Comply with FCC requirements governing electromagnetic and radio frequency 

interference. 
c. Comply with IEEE standards for line voltage transient protection, and ANSI C.62.41 

for location director A3 in the normal mode and location category A1 in the common 
mode. 

d. Comply with ANSI and IEEE standards for harmonic distortion 
 

2. Light output shall not vary by more than 1% over a plus or minus 10% variation in line voltage, 
and shall not vary more than 5% of light output of equivalent C.B.M. certified ballast.  See 
drawings and schedules for input voltage requirements. Ballasts shall consistently start and 
operate lamps from a supply line voltage of plus or minus 10% from nominal line voltage. 
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3. Provide ballasts which operate at a frequency above 20K hz from an input frequency of 60 hz; 
have an efficacy factor (relative light output per watt consumed) at least 10% above the 
C.B.M. certified electromagnetic system for the same application; and have a lamp crest factor 
(ratio of peak to R.M.S. lamp current) of 1.7 or less.  Ballasts shall have a total current 
harmonic distortion of less than 10%. 

 
4. All T5 and Compact electronic ballasts shall be programmed rapid start for maximum lamp life 

on shorter start cycles.  Filament voltage shall be applied prior to the application of open 
circuit voltage to allow adequate heating of the filaments and then open circuit voltage is 
applied to start the lamps.  Ballasts shall provide for a minimum lamp starting temperature of 0 
degrees F.  T8 ballasts shall be rapid start unless specified on the fixture schedule otherwise. 

 
5. Ballasts for lamps of T5, T4, and T2 diameter shall contain end-of-life sensing circuitry to 

prevent lamp, lamp base, or socket damage at end-of-life. 
 

6. Ballast manufacturer shall warrant ballasts for T8 and T5 lamps to be free from defects in 
material or workmanship for at least 5 years from date of manufacture.  Ballasts for T4 and 
smaller shall be 3 years. Contractor shall provide warrantee in accordance with other sections 
of this specification. Warranty shall include an allowance for nominal replacement labor and 
replacement of defective product. 

 
7. Comply with manufacturer's written recommendations for all lamp ballast combinations.  

Provide electronic ballasts of one of the following: 
 

a. Motorola 
b. Advance Transformer Company 
c. Howard Industries 
d. Osram Sylvania 
e. Universal Lighting Technologies Co. 

 
8. CBM LABELS: 

 
a. Provide fluorescent-lamp ballasts which comply with Certified Ballast Manufacturers 

Association standards and carry the CBM label.  
 

D. FLUORESCENT LUMINAIRES 
 

1. Fluorescent luminaries that utilize double-ended lamps and contain ballast(s) that can be 
serviced in place shall have a disconnecting means internal to the luminaries to disconnect 
simultaneously from the source of supply all conductors of the ballast, including the grounded 
conductor. Disconnects shall not be required under the following exceptions:: 
 
a. Luminaries located in hazardous locations. 
b. Luminaries used for egress lighting. 
c. Cord-and-plug luminaries. 
d. In industrial establishments with restricted public access where conditions of 

maintenance and supervision ensure that only qualified persons service the 
installation. 

e. Where more than one luminaire is installed in a space and where disconnecting the 
supply conductors to the luminaire will not leave the space in total darkness.  

 
E. FLUORESCENT LAMPS: 

 
1. Equip interior fluorescent fixtures with full light output, T8 lamps where available as standard 

products.  Where applicable, equip fixtures with lamps as follows:  
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4' T8  3150  Initial Lumens, average life of 30,000 hours. 
 

a. Sylvania Octron 
b. General Electric  
c. Phillips. 

 
2. Provide fluorescent lamps with low levels of mercury, capable of acceptance of the 

Environmental Protection Agency (EPA) through the TCLP (Toxic Characteristic Leaching 
Procedure). 
 

F. HIGH-INTENSITY-DISCHARGE-LAMP BALLASTS: 
 

1. Provide HID ballasts, of ratings, types and makes as recommended by lamp manufacturer, 
which properly match lamps to power line by  providing appropriate voltage and impedances 
for which lamps are designed.  Equip exterior fixtures with low temperature starting ballasts.  
Provide high power factor, or power factor improved ballasts.  

 
G. HID LAMPS: 

 
1. Equip fixtures with HID lamps as specified.  Provide coordinated lamp ballast combination to 

ensure full light output (rated lumens) of lamp.  Where lamp manufacturer recommends 
operation of lamp in enclosed fixtures, provide suitable enclosure for fixtures specified.  
Include detailed drawing of enclosure with shop drawing submittal. 

 
H. DIFFUSERS: 

 
1. Where plastic diffusers are specified, provide 100 percent virgin acrylic compound; minimum 

thickness, .125 inches. 
 
PART 3 EXECUTION  
 
3.1 INSTALLATION OF LIGHTING FIXTURES 
 

A. Install lighting fixtures at locations and heights as indicated, in accordance with fixture manufacturer's 
written instructions, applicable requirements of NEC, NECA's "Standards of Installation", NEMA 
standards, and with recognized industry practices to ensure that lighting fixtures fulfill requirements. 

 
B. Coordinate with other work as appropriate to properly interface installation of lighting fixtures with other 

work.  Consult architectural reflected ceiling plan for exact location of all lighting fixtures. 
 

C. Provide all necessary supports, brackets, and miscellaneous equipment for mounting of fixtures.  
Support all ceiling mounted fixtures from the building structure; independent of the ceiling system, 
unless noted.  Support each recessed fixture (fluorescent incandescent, and/or HID) from the building 
structure with #12 ga. steel wire attached to each corner (in addition to supports normally provided for 
attachment to the ceiling system).  Provide backing supports above (or behind) sheetrock, plaster and 
similar ceiling and wall materials.  Support surface mounted ceiling fixtures from channel.  Support 
ceiling mounted outlet boxes independent of the raceway system, and capable of supporting 200 
pounds.  Feed each recessed fixture directly from an outlet box with flex conduit as required; do not 
loop from fixture to fixture.  See plans for additional details. 

 
D. Provide each lay-in light fixture with at least 36" (Not to exceed 72") of 3/8" steel flexible conduit. 

 
E. Coordinate lighting in mechanical room with duct and equipment locations. 

 
F. Provide gypsum board protection as required, (acceptable to fire official having jurisdiction) to insure 
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fire rating of each ceiling in which fixtures are installed. 
 

G. COORDINATION MEETINGS: 
 

1. Meet at least twice with the ceiling installer.  Hold first meeting before submittal of shop 
drawings to coordinate each light fixture mounting condition with ceiling type.  During second 
meeting, coordinate fixture layout in each area.  

 
2. Meet at least once with the mechanical installer prior to fabrication and installation of duct 

work.  Coordinate depth and location of all fixtures and duct work in all areas.  
 

H. ADJUST AND CLEAN: 
 

1. Clean lighting fixtures of dirt and debris upon completion of installation.  
 

2. Protect installed fixtures from damage during remainder of construction period.  Repair all 
nicks and scratches to appearance of original finish. 

 
I. SPARE PARTS: 

 
1. Provide a spare set of diffusers (acrylic and/or glass only) for each fixture type and one for 

each additional 10 fixtures of each type; not to exceed 10 spares for any single fixture type. 
2. In addition, furnish stock of replacement lamps amounting to 15 percent (but not less than one 

lamp) of each type and size used.  Deliver replacement stock as directed to Owner's storage 
space.  

 
3.2 FIELD QUALITY CONTROL:  
 

A. Upon completion of installation of lighting fixtures, and after building circuitry has been energized, 
apply electrical energy to demonstrate capability and compliance with requirements. 

 
B. Where possible, correct malfunctioning units at site, then retest to demonstrate compliance; otherwise 

remove and replace with new units, and proceed with retesting.  
 

C. At the time of Substantial Completion, replace lamps in interior lighting fixtures which are observed to 
be noticeably dimmed after the Contractor's use and testing, as judged by Architect/Engineer.   

 
D. GROUNDING:  

 
1. Provide equipment grounding connections for each lighting fixture.    

 
3.3 COMMISSIONING: 

 
A. Contractor is responsible to complete installation checklists provided by the commissioning authority. 

 
B. Contractor is responsible to complete functional performance tests provided by the commissioning 

authority and assist the commissioning authority in verifying the tests. 
  

END OF SECTION 16510 
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SECTION 16551 
 

EXTERIOR AREA LIGHTING 
 
PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section. 

 
B. Division-16 Basic Materials and Methods sections apply to work specified in this section. 

 
1.2 DESCRIPTION OF WORK: 
 

A. Types of lighting fixtures in this section are indicated by schedule and include the following: 
 

1. High-Intensity Discharge (HID) 
2. Fluorescent 
3. Incandescent/Halogen 
4. LED (Light Emitting Diode)  

 
B. Excavation and backfilling for exterior area lighting poles, standards and foundations are specified in 

applicable Division-16 general provision sections.  
 

C. Concrete for embedding poles, and for pole foundations and footings is specified in other sections of 
specification.  Provide pole bases under this section of the specification.  

 
D. Refer to other Division-16 sections for cable, wire and connectors required in connection with exterior 

area lighting poles and standards.  
 

1.3 QUALITY ASSURANCE:  
 

A. Comply with NEC, NEMA and ANSI/IES requirements as applicable to location and installation of 
lighting poles and standards.  Provide lighting components and fittings which are UL-listed and 
labeled.  

 
B. Comply with other portions of specification as applicable for forming, splicing, and curing of concrete 

bases provided under this section.  
 

1.4 SUBMITTALS:  
 

A. PRODUCT DATA:  Submit manufacturer's data on lighting units, including certified dimension 
drawings of components including, but not necessarily limited to, poles and standards, mast arms, 
brackets, hardware and fixtures.  

 
PART 2 PRODUCTS  
 

2.1 MANUFACTURER:  Subject to compliance with requirements, provide products as scheduled on drawings.  
 

A. FUSES:  Provide (3) spare fuses for each type and size used.  
 

B. CONCRETE: 3000 psi Class.  
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PART 3 - EXECUTION  
 

3.1 INSTALLATION:  
 

A. Install area lighting units as indicated, in accordance with manufacturer's written instructions, 
applicable requirements of NEC, NESC and NEMA standards and with recognized industry practices 
to ensure that lighting units fulfill requirements.  

 
B. Coordinate with other work as necessary to properly interface installation of roadway and parking area 

lighting with other work.  
 

C. Comply with NEC 300-5 (or State of Utah requirement, whichever is most stringent), for raceway burial 
depth.  

 
D. Mount lighting units on concrete bases as indicated, complete with anchor bolts and reinforcing bars.  

Coordinate proper size and location of all bases as required to insure proper installation.  Provide 
3000 psi class concrete; hand rub all exposed concrete to uniform, smooth finish.  

 
E. Deliver poles to job site with factory finish paint.  

 
F. Set poles and standards plumb.  Support adequately during backfilling, or anchoring to foundations.  

 
G. Provide sufficient space encompassing hand access and cable entrance holes for installation of 

underground cabling.  
 

H. Provide Bussman HEB fuseholder (or Littelfuse LEB-XX-S) with "breakaway" receptacles in all 
conductors running to the top of each pole.  Locate fuseholder at hand hole or in base junction box as 
applicable.  Provide KTK fuses in each phase conductor, sized 1.5 times maximum full load current of 
ballasts served by each conductor.  Do not exceed rating of circuit overcurrent protective device.  
Provide fuse blanks in neutral conductors.  Make up all other splices in pole or pole base using 
Scotchcast 400 Resin for watertight connection.   

 
3.2 GROUNDING:  
 

A. Provide equipment grounding connections for each lighting unit installation.  
 

3.3 COMMISSIONING: 
 

A. Contractor is responsible to complete installation checklists provided by the commissioning authority. 
 

B. Contractor is responsible to complete functional performance tests provided by the commissioning 
authority and assist the commissioning authority in verifying the tests. 

 
END OF SECTION 16551 
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SECTION 16560 
 

LIGHTING CONTROL EQUIPMENT 
 

PART 1 GENERAL  
 

1.1 RELATED DOCUMENTS:  
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 specification sections, apply to work of this section.  

 
B. Division-16 Basic Materials and Methods sections apply to work specified in this section.  

 
1.2 DESCRIPTION OF WORK:  
 

A. Extent of lighting control equipment work is indicated by drawings and schedules, and is hereby 
defined to include, but not by way of limitation, lighting control panels, control stations and other user 
interface devices, wiring and ancillary equipment.  

 
B. Type of lighting control equipment specified in this section includes the following:  

 
1. Programmable Relay Panels 
2. Over-ride switch stations 
3. Daylighting Controls 

 
C. Requirements are indicated elsewhere in these specifications for work including, but not limited to, 

raceways, and electrical boxes and fittings, required for installation of lighting control equipment; not 
work of this section.  

 
1.3 QUALITY ASSURANCE:  
 

A. Manufacturers:  Firms regularly engaged in manufacture of lighting control equipment and ancillary 
equipment, of types and capacities required, whose products have been in satisfactory use in similar 
service for not less than 5 years. To insure a uniform installation and single responsibility, all switching 
and dimming equipment described herein shall be supplied by a single manufacturer. 

 
B. Installer:  Qualified with at least 3 years of successful installation experience on projects with lighting 

control equipment installation work similar to that required for project.  
 

C. NEC Compliance:  Comply with applicable portions of NEMA standards pertaining to types of electrical 
equipment enclosures.  

 
D. Codes and Standards: Provide units, which meet the requirements of I.E.E.E. Std. #587-1980 and 

IEEE Std. 2000.1-1998. 
 

E. Independent Testing Laboratory: Provide units which have been tested and listed under UL 916 
Energy Management Equipment Standards.  

 
1.4 SUBMITTALS:  
 

A. Product Data:  Manufacturer's published catalog data sheets for all equipment and components of 
lighting control system.  

 
B. Shop Drawings:  Submit detailed drawings and documentation of lighting control components and 
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interconnection including, but not necessarily limited to: 
 

1. Electronic Controllers. 
2. Control Stations. 
3. Photo Sensors. 
4. One-line schematic diagram with wire type details. 
5. Network wiring details. 
6. Lighting control panel load schedule. 
7. Input and output wiring details. 
8. Accurately scaled equipment layouts, wires/cables routing and connections to control wiring 

and electrical power feeders. 
 

PART 2 PRODUCTS  
 

2.1 ACCEPTABLE MANUFACTURERS:  
 

A. Manufacturer: Subject to compliance with requirements, provide lighting control equipment of one of 
the following: 

 
1. Total Lighting Control – GE 
2. Lighting Control Solutions – Watt Stopper 
3. Synergy Lighting Control – Lithonia Lighting 
4. Green Gate Lighting Controls 
5. Lighting Control And Design 

 
2.2 SYSTEM DESCRIPTION: 
 

A. The lighting control system shall provide seamless control and monitoring of all lighting included in the 
scope of work regardless of whether it is relay switched or dimmed. 

 
B. Low voltage switches and photocells shall be mounted in the interior spaces. Low voltage wiring from 

the switches and sensors to the relay panel shall be Class 2 or Class 2P (plenum rated) as required by 
the National Electric Code (NEC) and local standards. Each low voltage wire shall be labeled with the 
relay number (1-48) at each switch or sensor. Use only properly color coded, stranded #20 AWG (or 
as required by manufacturer) wire. All relays and switches shall be tested after installation to confirm 
proper operation and the loads recorded on the directory card in each panel. 

 
2.3 EQUIPMENT: 
 

A. Enclosure: Shall be NEMA 1 rated, code gauge steel cabinet. Enclosures and contents shall be 
designed to operate in interior spaces with temperatures of 32°  - 104° F (0° - 40°C) and, 0-90% non-
condensing humidity.  Enclosure shall be available with optional recessed mounting hardware.  See 
drawings for mounting requirements and refer to schedules on drawings for sizes. 

 
B. Interior:  Bracket and circuit board back plane with pre-mounted relays.  Interiors shall be sized to 

accept relays and will provide true on/off indication of relay status through leds mounted on the circuit 
boards.  Each relay shall be capable of direct on/off control by a low voltage switch or occupancy 
sensor.  Relays shall be momentary – pulsed mechanically latching contractors rated at 20 amps, 120-
277 vac. They shall attach to the interior by a single plug-in connector. 

 
C. Power Supply:  The enclosure shall be supplied with multi-tapped transformer and shall not require 

specification of voltage for each control location.  Provide dedicated power feed to each enclosure.  
Transformer shall be 24 vac secondary to include internal overcurrent protection with automatic reset 
and metal oxide varistor protection against power line spikes. 
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D. Cover:  Provide surface cover with captive screws in hinged, lockable configuration.  A wiring schedule 
directory card shall be affixed to the cover’s back to allow identification of circuits/ relays/ loads 
controlled if the door is open or the cover is off.  Schedules must be typed and related to final room 
names and numbers (not bid document room names and numbers), no exceptions. 

 
E. System Controller:  The system controller shall consist of the user interface panel (UIP) and system 

control electronics.  The system controller shall plug-into the enclosure.  Do not install system 
controller into the enclosure until after rough-in phase of installation is complete. 

 
F. Indoor Controller:   

 
1. Provide master on/off control of a relay group while still allowing individual relays to be 

overridden by their local switch. 
2. Two independent switch input channels shall accept any 2 or 3 wire switch. 
3. One master input to control all connected relays on on/off. 
4. Occupied/ Unoccupied dry contact for interface to schedule control options for manual on/auto 

on, user-adjustable time delay for overrides and blink warn before off. 
 

G. Outdoor Controller: 
 

1. Works in combination with a single weatherproof photosensor to be powered via low voltage 
wiring from the panel. 

2. Control unit provides occupied/ unoccupied dry contact for interface to schedule control, plus 3 
separate intelligent outputs for on/off control of security, parking, and signage lighting. Each 
output shall; 

 
a. Have corresponding user-selectable foot candle set point with an additional selectable 

egress relay for parking. 
b. Is capable of driving up to 3 relays wired in parallel, or 1 smart input to another control 

unit. 
c. Is controlled using smart sceneries designed specifically for the three types of lighting. 

 
H. Switches/Plates: 

 
1. Provide specification grade standard, pilot or locator configuration momentary pushbutton type 

switches as shown on the plans for overriding the relays. Provide in color to match Wiring 
Devices (Section 16140). 

2. Provide industrial grade non-pilot light toggle switches as shown on the plans for overriding 
the relays. Provide in color to match Wiring Devices (Section 16140). 

3. Provide matched specification grade plates to match plates in Wiring Devices (Section 16140). 
 

I. Photocells: 
 

1. Provide a photocontrol point that consists of an architecturally compatible sensor mounted in 
the appropriate location for measuring the available daylighting. Each sensor will have a 
separate calibration module mounted in an enclosure in the electrical closet.  

2. Control Unit shall allow for either direct control of up to three devices. These devices can be a 
relay, or any other device which allows control by a three wire momentary contact. 

3. Control unit shall be switchable between four foot-candle measurement ranges (1- 10 FC, 10- 
100 FC, 100- 1000 FC and 1000- 10,000 FC ). Depending upon the sensor head and 
application. 

4. Control unit shall have separate trip points for the high and low response settings. These 
settings shall be entered via dial switches. LED’s shall be provided to illustrate whether the 
sensor is below the ‘low’ setting, above the ‘high’ setting, or in the deadband range. 
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5. Control unit shall allow for a momentary contact device to override the photcell relays to either 
an on or off state. 

6. Control unit shall employ a 3-minute time delay between switching outputs to avoid nuisance 
tripping. It shall be possible to disable the time delay to aid in initial setup and trouble 
shooting. 

7. Sensor devices shall be available to match application. Each sensor shall employ photodiode 
technology to allow a linear response to daylight in its given foot-candle range: 

 
J. Exterior Lighting – Provide a hooded sensor that can be horizontally mounted on a ½” KO or threaded 

conduit. The unit shall employ a flat lens and work with a foot-candle range between 1-10 or 10-100 in 
10% increments. 

 
K. Indoor Lighting – Provide a sensor with a Fresnel lens providing for a 60° cone shape response area. 

The unit shall work with a range between 10-100 foot-candles. 
 

L. Atrium – Provide a sensor with a translucent dome with a 180° field of view and respond in the range 
of 100-1,000 foot-candles. The sensor shall mount to a ½” KO or threaded conduit. 

 
M. Skylights – Provide a sensor with a translucent dome with a 180° field of view and respond in the 

range of 1,000-10,000 foot-candles. The sensor shall mount to a ½” KO or threaded conduit. 
 

N. Low Voltage Wire: 
 

1. All low voltage wiring shall be color coded to match the relays, switches and sensors. Wire 
shall be UL listed as conforming to Class 2 or Class 2P wire requirements.  

2. Switch colors as follows: 
 

a. Red/Black/White 
b. Red/Black/White/Yellow (Pilot) 
c. Red/Black/White/Blue (Locator) 

 
PART 3 EXECUTION: 
 
3.1 INSTALLATION OF LIGHTING CONTROL EQUIPMENT: 
 

A. Install lighting control system components and ancillary equipment as indicated, in accordance with 
equipment manufacturers written instructions, and with recognized industry practices, to ensure that 
lighting control equipment complies with requirements. 

 
B. Comply with Requirements of NEC, and applicable portions of NECA’s ‘Standard of Installation’ 

pertaining to general electrical installation practices. 
 

C. Coordinate with other electrical work, including raceways, electrical boxes and fittings, as necessary to 
interface installation of lighting control equipment work with other work. 

 
D. The contractor shall provide accurate ‘As Built’ drawings to the owner indicating the correct and latest 

program in each controller. The ‘As Built’ drawings shall clearly indicate the lighting control panel 
identification. The load controlled by each relay, and the device connected to each input. 

 
E. Electrical Identification: Refer to Section 16195 for requirements.  

 
3.2 FIELD QUALITY CONTROL: 
 

A. Upon completion of installation and after circuitry has been energized, demonstrate capability and 
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compliance of system with requirements. 
 

B. Where possible, correct malfunctioning units at site, then retest to demonstrate compliance; otherwise, 
remove and replace with new units, and proceed with retesting. 

 
3.3 PRODUCT SUPPORT AND SERVICES: 
 

A. System Start-Up:  Provide a factory authorized technician to verify the installation, test the system, and 
train the owner on proper operation and maintenance of the system.  Before requesting start-up 
services, the installing contractor shall verify that: 

 
1. The control system has been fully installed in accordance with manufacturer’s installation 

instructions. 
2. Low voltage wiring for overrides and sensors in completed.  
3. Accurate ‘as-built’ load schedules have been prepared for each lighting control panel. 
4. Proper notification of the impending start-up has been provided to the owner’s representative. 

 
B. Factory support:  Factory telephone support shall be available at no cost to the owner during the 

warranty period.  Factory assistance shall consist of assistance in solving programming or other 
application issues pertaining to the control equipment.  The factory shall provide a toll free number for 
technical support. 

 
3.4 WARRANTY: 
 

A. Manufacturer shall provide a one (1) year limited warranty on lighting control system.  A ten (10) year 
limited warranty shall be provided on the lighting control relays.   
 

3.5 COMMISSIONING: 
 

A. Contractor is responsible to complete installation checklists provided by the commissioning authority. 
 

B. Contractor is responsible to complete functional performance tests provided by the commissioning 
authority and assist the commissioning authority in verifying the tests. 

 
END OF SECTION 16560 
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SECTION 16561 
 

OCCUPANCY SENSORS 
  
PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section. 

 
B. This section is a Division-16 Basic Materials and Methods section, and is part of each Division-16 

section making reference to wiring devices specified herein. 
 
1.2 DESCRIPTION OF WORK:  
 

A. The extent of occupancy sensor work is indicated by drawings and schedules. 
 
B. Types of occupancy sensors in this section include the following:  

 
1. Ultrasonic Ceiling Sensors  
2. Passive Infrared Ceiling and Wall Mount Sensors  
3. Control Pack   
4. Passive Infrared Wall Switch  
5. Ultrasonic Wall Switch  
6. Dimming Ballast Ambient Light Controller  
7. Dual Technology Ceiling Sensor w/ Control Pack  
 

1.3 QUALITY ASSURANCE:  
 

A. Comply with NEC and NEMA standards as applicable to construction and installation of occupancy 
sensors. Provide occupancy sensors which have been UL listed and labeled. 

B. All sensors shall be capable of operating normally with electronic ballasts, PL lamp systems, motor 
loads and any other passive infrared or microwave systems.   

 
1.4 SUBMITTALS:  
 

A. PRODUCT DATA:  Submit manufacturer's data on occupancy sensors, control modules, wiring 
diagrams, interconnection diagrams and any related accessories.  

 
B. Submit scaled drawings with lighting fixtures shown clearly marked by manufacturer showing proper 

product, location and orientation of each sensor. 
 
PART 2 PRODUCTS  
 
2.1 MANUFACTURER:  The manufacturer shall have a minimum of five years of experience in the sensor and 

lighting control industry.  Sensors and related relays shall be compatible with the specific lighting types 
controlled.  All sensors shall be of the same manufacturer, mixing brands of sensors is not acceptable. 

 
A. ULTRASONIC (MICROPHONICS) CEILING SENSORS:  Where units are indicated, provide a sensor 

that meets the following minimum requirements: 
 

1. The sensor shall be Class 2, low voltage device capable of mounting to a wall or ceiling as 
required for optimum coverage. 
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2. Sensor shall incorporate one transmitter for each receiver oriented in the same direction. 
3. Sensor shall be capable of being networked with additional units to achieve adequate 

coverage. 
4. Sensor shall utilize a dry contact relay for control of lighting relay. 
5. Sensor shall have adjustable sensitivity from 0% to 100% for coverage pattern. 
6. Sensor shall have time out adjustment from 15 seconds to 32 minutes.  Timer shall use a 

timer chip and be linear in adjustment. 
7. Sensitivity and timer controls shall be accessible on the front of the sensor, but recessed to 

inhibit tampering. 
8. Sensor shall incorporate an accessible, but recessed, ON override device. 
9. Sensor shall be easily mounted to a suspended ceiling tile without using large holes, or to a 

standard 4 x 4 box. 
10. Sensor shall be available with more than one pair of transmitters/receivers to achieve 

coverage required. 
11. Sensor shall incorporate a real time motion indicator visible from the front of the unit. 
12. Transmitters/receivers shall be protected from damage. 
13. Subject to compliance with the above requirements, provide models of one of the following: 
 

a. Hubbell-ATU Series 
b. Sensor Switch-CM Series 
c. Wattstopper-WT Series 
d. Mytech – Omni- US Series 
e. Lithonia – LMTO Series 
f. Greengate – OMC-U Series 
g. Leviton – OSC UOW Series 
 

B. PASSIVE INFRARED CEILING AND WALL MOUNT SENSORS:  Where units are indicated, provide a 
sensor that meets the following minimum requirements: 

 
1. The sensor shall be Class 2, low voltage device capable of mounting to a wall or ceiling as 

required for optimum coverage. 
2. Sensor shall utilize a dual element pyroelectric detector and a multi-segmented lens to 

achieve adequate coverage. 
3. Sensor shall be capable of being networked with additional units to achieve adequate 

coverage. 
4. Sensor shall utilize a dry contact relay for control of lighting relay. 
5. Sensor shall have time out adjustment from 8 seconds to 32 minutes.  Timer shall be linear in 

adjustment. 
6. Sensor shall incorporate a motion indicator behind the lens array. 
7. Ceiling mount sensor shall have a 360 degree field of view with a 34 foot diameter coverage 

pattern when mounted at a height of twelve feet. 
8. Ceiling mount sensor shall protrude no more than 1.5 inches when surface mounted.  Sensor 

shall be capable or recessed mounting without impairing field of view. 
9. Wall mount sensor shall have a 117 degree field of view and cover up 1600 square feet when 

mounted at a height of eight feet. 
10. Wall mount sensor shall have three adjustment positions for range control. 
11. Subject to compliance with the above requirements, provide models of one of the following: 
 

a. Hubbell-ATP Series 
b. Sensor Switch-CM Series 
c. Wattstopper-CX Series 
d. Mytech-Omni-IR/LO-IR Series 
e. Lithonia - LIRO Series 
f. Greengate – OMC-P Series 
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g. Leviton – OSWWV/IOW Series 
 

C. PASSIVE INFRARED WALL SWITCH: Where units are indicated provide a sensor that meets the 
following minimum requirements: 

 
1. Sensor shall utilize a dual element pyroelectric detector behind a lens to detect the motion of 

infrared energy emitted by the human. 
2. Lens shall be of the multi-element type that divides the field of view into forty zones of 

detection. 
3. Sensor shall fit a single gang switch box and utilize a decorator cover plate. 
4. Sensor shall not protrude more than 0.75 inches from switch box. 
5. Sensor shall operate at 120VAC and 277VAC. 
6. Sensor shall have a time-out delay, adjustable from 1 minute to 30 minutes. 
7. Sensor shall have an Automatic/OFF switch on front of unit. 
8. Sensor shall incorporate a daylight control. The adjustable ambient light control shall be 

adjustable from 20 to 420 foot-candles. 
9. Sensor shall have a 170 degree field of view. Detection beam shall be horizontal. 
10. Sensor shall use a dry contact relay to control the lighting load. 
11. Sensor shall be rated for 0 to 600 watts at 120VAC and 277VAC and adapt automatically to 

the operating voltage. 
12. Subject to compliance with the above requirements, provide models of one of the following: 
 

a. Hubbell-WS Series 
b. Sensor Switch-WSD-P Series 
c. Wattstopper-WS Series 
d. Mytech-LP Series 
e. Lithonia - LIRW Series 
f. Greengate – OSW-P Series 
g. Leviton – ODS 10 – ID Series 
 

D. ULTRASONIC (MICROPHONICS) WALL SWITCH: Where units are indicated provide a sensor that 
meets the following minimum requirements: 

 
1. Sensor shall utilize active ultrasonics to detect motion. 
2. Sensor shall have two ultrasonic transmitters and one receiver. 
3. Sensor shall incorporate an inrush current limiter circuit to protect the relay contacts. 
4. Sensor shall utilize a dry relay contact for control of the lighting load. 
5. Sensor shall have a time out adjustment from 8 seconds to 32 minutes. Timer shall be linear 

and controlled by a timer chip. 
6. Sensor shall have automatic sensitivity adjustment and be microprocessor controlled. 
7. Sensor shall have automatic gain setback to reduce the sensitivity after the sensor has turned 

off the lighting to prevent false tripping. 
8. Sensor shall have transmitter control adjustments to prevent false tripping from hallway traffic. 
9. Sensor shall have a 180 degree field of view, coverage up to 800 square feet, and shall detect 

six inches of hand movement towards the sensor at a distance of 22 feet.  Sensor shall detect 
body motion towards thesensor at a distance of 32 feet. 

10. Sensor shall operate at 120VAC and 277VAC. 
11. Sensor shall be rated for 40 to 740 watts at 120VAC and 90 to 1400 watts at 277VAC. 
12. Sensor shall be automatic on and shall have an automatic to off override switch on the unit. 

Switch shall be an air gap switch to disconnect power to the lighting load. 
13. Sensor shall have a real time motion indicator on the front of the unit. 
14. Sensor shall mount to a single or double gang switch box. 
15. Subject to compliance with the above requirements, provide models of one of the following: 
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a. Hubbell-ATU 1277 Series 
b. Sensorswitch-WSD-PDT-P Series 
c. Mytech LH-US Series 
d. Greengate OSW-U Series 
e. Leviton – OSSMT-MD Series 
 

E. DIMMING BALLAST AMBIENT LIGHT CONTROLLER:  Where units are indicated, provide a sensor 
that meets the following minimum requirements: 

 
1. Ambient light controller shall wire directly to the low voltage control circuit of the ballast. 
2. Control shall be by a photocell that senses available daylight and adjusts the light output to 

maintain a preset light level. 
3. Photocell control shall be adjustable. 
4. Ambient light controller shall be capable of controlling up to 48 ballasts. 
5. Ambient light controller shall not require a power source other than that supplied by the 

ballast. 
6. Subject to compliance with the above requirements, provide models of one of the following: 
 

a. Sensor Switch-CM-ALC Series 
b. Wattstopper-WD Series 
c. Mytech DLC-7 Series 
d. Greengate DLC-PD-DIM 
 

F. DUAL TECHNOLOGY CEILING SENSOR:  Where units are indicated, provide a sensor that meets the 
following minimum requirements: 

 
1. Sensor shall incorporate ultrasonic (microphonics) and infrared technologies in a single unit. 
2. Sensor shall be Class 2, low voltage; capable of mounting in the ceiling for maximum 

coverage. 
3. Sensor shall use internal microprocessor for motion signal analysis and automatic self-

adjustment. 
4. Sensor shall have automatic self-adjustment algorithm which adjusts timer and sensitivity 

settings to maximize performance and minimize energy usage. 
5. Sensor shall have manual time-out adjustment from 8 minutes to 32 minutes and automatic 

time out from 8 minutes to 100 minutes.   
6. Sensor shall have test time-out setting of 8 seconds, with automatic return to 8 minutes after 

one hour if sensor is left in test mode. 
7. Sensor’s microprocessor shall automatically extend timer by 1 hour in response to recognition 

to false off condition.  After 5 hours, sensor reduces extended time by 30 minutes and 
continues to reduce by 30 minute increments over the next few days. 

8. Sensor’s microprocessor shall automatically reduce either PIR or ultrasonic sensitivity in 
response to false on condition. 

9. Sensor microprocessor will automatically monitor PIR background threshold signal level and 
makes corresponding sensitivity adjustments automatically. 

10. Sensor microprocessor algorithm shall incorporate automatic adaptation to continuous airflow. 
11. For airflow which is so intense as to mask motion, sensor shall flash indicator LED code to 

indicate excessive airflow. 
12. Sensor’s microprocessor shall use a four week learning period and develop a circadian 

calendar.  
13. An internal 24 hour 7 day clock establishes what periods the room is typically occupied, 

biasing sensor to keep lights on while normally occupied and off when normally unoccupied. 
14. Sensor shall have selection settings for the following dual technology schemes: 
 

a. High Sensitivity and High Confidence (miser mode) 



HFSArchitects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
OCCUPANCY SENSORS  16561-5 

© BNA Consulting, Inc. 

15. Sensor shall be available with either 180 degrees or 360 degrees coverage pattern. 
16. Infrared lens shall have 360 degree field of view.  Two types of lens shall be available, 

standard and extra dense. 
17. Sensor shall have a variety of mask inserts for PIR coverage rejection to prevent false 

tripping. 
18. Transducers shall be protected from tampering. 
19. Sensor shall have manual adjustments for timer and sensitivities and override switches to 

force manual adjustment mode. 
20. Sensor shall have adjustable sensitivity from 0% to 100% for both ultrasonic and infrared. 
21. Controls shall be behind cover to resist tampering.  All adjustments shall be accessible from 

the front of the sensor. 
22. Sensor shall be available with a photocell adjustment from 20 to 3,000 Lux. 
23. Sensor shall provide internal operating status and settings confirmation via LED motion lamp 

indicator. 
24. Sensor shall have two (if 180 degree) or three (if 360 degree) real time LED motion indicators 

visible from the front of the unit:  Red = infrared; green = ultrasonic. 
25. Subject to compliance with the above requirements, provide models of one of the following: 
 

a. Hubbell-ATD Series 
b. Sensor Switch-CM-PDT Series 
c. Wattstopper-DT Series 
d. Mytech-Omni-DT Series 
e. Lithonia - LMTO Series 
f. Greengate – OMC-DT Series 
g. Leviton – OSC MOW Series 
 

G. PASSIVE INFRARED CEILING SENSOR:  Where units are indicated, provide a sensor that meets the 
following minimum requirements: 

 
1. Sensor shall incorporate infrared sensing technology. 
2. Sensor shall be Class 2, low voltage; capable of mounting in the ceiling for maximum 

coverage. 
3. Sensor shall use internal microprocessor for signal analysis and automatic self-adjustment. 
4. Sensor shall have automatic self-adjustment algorithm which adjusts timer and sensitivity 

settings to maximize performance and minimize energy usage. 
5. Sensor shall have manual time-out adjustment from 8 minutes to 32 minutes and automatic 

time-out from 8 minutes to 100 minutes. 
6. Sensor shall have test time-out setting of 8 seconds, with automatic return to 8 minutes after 

one hour if sensor is left in test mode. 
7. Sensor microprocessor shall automatically extend timer by 1 hour in response to recognition 

of false off condition. 
8. After 5 hours, sensor reduces extended time by 30 minutes and continues to reduce by 30 

minute increments over the next few days. 
9. Sensor’s microprocessor will automatically monitor PIR background threshold signal level and 

makes corresponding sensitivity adjustments automatically.  
10. Sensor’s microprocessor shall use a four week learning period and develop a circadian 

calendar. An internal 24 hour 7 day clock establishes what periods the room is typically 
occupied, biasing sensor to keep lights on. 

11. Sensor shall be available with a 360 degree coverage pattern. Infrared lens shall have 360 
degree field of view. Two types of lens shall be available, standard and extra dense. 

12. Sensor shall have mask inserts for PIR coverage rejection. 
13. Sensor shall have manual adjustments for timer and sensitivities and override switches to 

force manual adjustment mode. 
14. Sensor shall have adjustable sensitivity from 0% to 100% for infrared sensor. 
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15. Controls shall be behind cover to resist tampering.  All adjustments shall be accessible from 
the front of the sensor. 

16. Sensor shall be available with a photocell adjustment from 20 to 3,000 Lux. 
17. Sensor shall have one real time LED motion indicator visible from the front of the unit: Red = 

infrared. 
18. Subject to compliance with the above requirements, provide models of one of the following: 

 
a. Hubbell-ATP Series 
b. Sensor Switch-CM-9 Series 
c. Wattstopper-WPIR CX Series 
d. Mytech-Omni-IR 
e. Lithonia - LIRO Series 
f. Greengate – OMC-P Series 
g. Leviton – OSC IOW Series 

 
H. ULTRASONIC (MICROPHONICS) CEILING SENSOR:  Where units indicated, provide a sensor that 

meets the following minimum requirements: 
 

1. Sensor shall incorporate ultrasonic technology. 
2. Sensor shall be Class 2, low voltage; capable of mounting in the ceiling for maximum 

coverage. 
3. Sensor shall use microprocessor for signal analysis and automatic self-adjustment. 
4. Sensor shall have automatic self-adjustment algorithm which adjusts timer and sensitivity 

settings to maximize performance and minimize energy usage. 
5. Sensor shall have manual time-out adjustment from 8 minutes to 32 minutes and automatic 

time-out from 8 minutes to 100 minutes. 
6. Sensor shall have test time-out setting of 8 seconds, with automatic return to 8 minutes after 

one hour if the sensor is left in test mode. 
7. Sensor’s microprocessor shall automatically extend timer by 1 hour response to recognition of 

false off condition.  After 5 hours, sensor reduces extended time by 30 minutes and continues 
to reduce by 30 minute increments over the next few days. 

8. Sensor’s microprocessor shall automatically reduce ultrasonic sensitivity in response to a false 
off condition. 

9. Sensor microprocessor algorithm shall incorporate automatic adaptation to continuous airflow. 
10. For airflow which is so intense as to mask motion, sensor shall flash indicator LED code to 

indicate excessive airflow. 
11. Sensor’s microprocessor shall use a four week learning period and develop a circadian 

calendar.  An internal 24 hour 7 day clock establishes what periods the room is typically 
occupied biasing sensor to keep lights on while normally occupied and off when normally 
unoccupied. 

12. Sensor shall be available with either 180 degree or 360 degree coverage pattern. 
13. Transducers shall be protected from tampering. 
14. Sensor shall have manual adjustments for timer and sensitivities and override switches to 

force manual adjustment mode. 
15. Sensor shall have adjustable sensitivity from 0% to 100%. 
16. Controls shall be behind cover to resist tampering. All adjustments shall be accessible from 

the front of the sensor. 
17. Sensor shall be available with photocell adjustment from 20 to 3,000 Lux. 
18. Sensor shall have one (if 180 degrees) or two (if 360 degrees) real time LED motion indicators 

visible from the front of the unit: Green = ultrasonic. 
19. Sensor shall provide internal operating status and settings confirmation via LED motion lamp 

indicator. 
20. Subject to compliance with the above requirements, provide models of one of the following: 
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a. Hubbell-ATU Series 
b. Sensor Switch-CM-PDT Series 
c. Wattstopper-WT Series 
d. Mytech-Omni-US Series 
e. Lithonia - LUSO Series 
f. Greengate – OMC-U Series 
g. Leviton – OSC UOW Series 
 

I. 24 VDC POWER/CONTROL PACK:  Where units are indicated, provide a power/control pack that 
meets the following minimum requirements: 

 
1. Control module shall consist of a DC power supply and a dry contact relay for switching a 

lighting load. 
2. Control module shall be available in versions to accept 120, and 277  VAC line voltages. 
3. Output shall be 24VDC nominal, and shall be inherently safe, low voltage, limited power 

output (Class 2). 
4. Output shall supply 100mA current, in addition to current consumed internally to operate 

internal relay. 
5. Relay shall utilize normally open, silver alloy dry contacts, and shall be rated for a 20A ballast 

load at 120V and 277V. 
6. Relay function shall not require more than 5 mA control current to operate. 
7. Control module shall have line voltage wiring, consisting of input voltage and relay contact 

connections, exiting from one end, and low voltage DC connections, consisting of ground, 
power, and control wires, exiting from the other end. 

8. Control module shall be sized to fit inside a standard 4” x 4” junction box. 
9. Control module shall be equipped with a 1/2” EMT threaded male fitting on the line voltage 

end, such that it may be mounted to the outside of a junction box with the line voltage wiring 
internal to the box and the low voltage wiring external. 

10. Control module shall be equipable with accessory 1/2” EMT threaded male fitting on the low 
voltage end, such that it may be mounted to the inside of a ballast cavity with the box and line 
voltage wiring internal to the cavity and the low voltage wiring external. 

11. Slave module shall be available for switching additional circuits.  Slave module has same 
construction and specifications as control module except without power supply function. 

12. Subject to compliance with the above requirements, provide models of one of the following: 
 

a. Hubbell-CU Series 
b. Sensor Switch-PP-20 Series 
c. Wattstopper-BEP Series 
d. Mytech-MP Series 
e. Lithonia - LPCS Series 
f. Greengate – SP20-MV Series 
g. Leviton – OSC/OSA Series 
 

PART 3 EXECUTION 
 
3.1 INSTALLATION OF LIGHTING CONTROL EQUIPMENT: 
 

A. Install occupancy lighting control system components and ancillary equipment as indicated, in 
accordance with equipment manufacturer's written instructions, and with recognized industry 
practices, to ensure that lighting control equipment complies with requirements.   

 
B. Comply with requirements of NEC, and applicable portions of NECA's "Standard of Installation" 

pertaining to general electrical installation practices. 
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C. Coordinate with other electrical work, including raceways, and electrical boxes and fittings, as 
necessary to interface installation of lighting control equipment work with other work. 

 
D. Contractor shall be on site as required, to adjust lighting control units for proper operation. 

 
E. Mount the switchpack in a standard 4" junction box. Mount sensor to a standard 4” junction box. Refer 

to manufacturer supplied mounting instructions. 
 

F. Provide 5 spare sensors for each type used on project. 
 
3.2 FIELD QUALITY CONTROL: 
 

A. Upon completion of installation and after circuitry has been energized, demonstrate capability and 
compliance of system with requirements. 
 

B. Where possible, correct malfunctioning units at site, then retest to demonstrate compliance; otherwise, 
remove and replace with new units, and proceed with retesting. 
 

C. Contractor shall visit the job site 3 months after the owner has taken occupancy and adjust any units 
not operating properly, otherwise remove and replace with new units. 

 
3.3 MANUFACTURER AUTHORIZED PERSONNEL TRAINING: 
 

A. Building Operating Personnel Training:  Train Owner's building personnel in procedures for starting-
up, testing and operating lighting control system equipment. 
 

3.4 COMMISSIONING: 
 

A. Contractor is responsible to complete installation checklists provided by the commissioning authority. 
 

B. Contractor is responsible to complete functional performance tests provided by the commissioning 
authority and assist the commissioning authority in verifying the tests. 

 
END OF SECTION 16561  
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SECTION 16600 
 

SURGE PROTECTIVE DEVICES (SPD’s) 
  
PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS:  
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section. 

 
B. Division 16 Basic Materials and Methods sections apply to work specified in this section. 

 
1.2 DESCRIPTION OF WORK: 
 

A. Extent of SPD’s work is indicated by drawings, schedules and specified herein. Work includes 
complete installation, electrical connections, testing, and commissioning. 

 
1.3 QUALITY ASSURANCE: 
 

A. Comply with NEC, NEMA and IEEE Standards as applicable to wiring methods, construction and 
installation of SPD’s. Comply with applicable requirements of ANSI/IEEE C62.11, C62.41.2 and 
C62.45; NFPA 70 285 (Type 2), 75, and 78; and UL 1449. Provide complete packaged units that have 
been listed and labeled by Underwriters Laboratory. UL surge ratings (UL 1449) must be permanently 
affixed to the SPS’s device. 

 
1.4 SUBMITTALS: 
 

A. PRODUCT DATA: 
 

1. Submit manufacturer's data on SPD’s listing all performance ratings specified or required 
herein. 

 
B. SHOP DRAWINGS: 
 

1. Submit dimensioned drawings of SPD’s including, but not necessarily limited to, the following. 
 

a. Complete data sheet. 
b. Set of outline drawings giving complete mounting information, conduit entry and exit 

locations and dimensions, overall unit dimensions, weights, physical characteristics, 
etc. 

c. Set of complete electrical drawings for power and control wiring. 
d. Manufacturer's literature giving detailed information of equipment including parts 

numbers, model numbers and ratings. 
e. UL 1449 suppressed voltage rating documentation. 

 
PART 2 PRODUCTS: 
 
2.1 ACCEPTABLE MANUFACTURERS: 
 

A. Subject to compliance with requirements, provide products manufactured by one of the following as 
indicated by "Location Category" herein. 

 
1. Advanced Protection Technologies Inc.  
2. Current Technology Inc. 
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3. L.E.A. International 
4. Liebert Corporation 
5. United Power Corporation 
6. GE 

 
2.2 GENERAL: 
 

A. Except as otherwise indicated, provide high energy surge protective devices, with high frequency line 
noise filtering, suitable for application in Category B, and C3 environments as indicated. Provide types, 
sizes, ratings and electrical characteristics indicated that comply with manufacturer's standard 
materials, design, and construction in accordance with published information and as required for a 
complete installation. 

 
2.3 SPD’s SYSTEM DESCRIPTION: 
 

A. Provide SPD’s that comply with the following: 
 

1. Have an operating temperature range of 0 to +50 degrees C (30 to +120 degrees F); and 
operate reliably in an environment with 0 to 85% humidity (non-condensing). 

2. Emit no audible noise (less than 45 dba at 5 feet); are capable of operation up to 12,000 feet 
above sea level, and emit no appreciable magnetic field (less than 75 milligauss at 24" when 
connected in parallel with a 200 amp line load.) 

3. Have a maximum continuous operating voltage not less than 125% of the nominal system 
operating voltage, and a frequency operating range of 47 to 63 hertz. 

4. Provide protection modes of line-to-neutral (when neutral is present in the system), line-to-
ground, and neutral-to-ground (when neutral is present). 

 
B. Provide units consisting of engineered solid-state high-performance suppression and filtering modules 

consisting of arrays of nonlinear voltage dependent metal oxide varistors, selenium cells, and/or silicon 
avalanche diodes that optimally share surge currents in a seamless, low-stress manner assuring 
maximum performance. The suppression system shall not utilize gas tubes, spark gaps, or other 
components which might “short” the line, thus leading to interruption of normal power flow to or system 
upset of connected loads. 

 
C. Provide each unit with status indicators consisting of solid-state, long-life, externally mounted LED's 

that indicate the on-line status of each protection mode of the unit. 
 

D. Provide a UL 1283 high-frequency extended range tracking filter to reduce fast rise-time, high 
frequency transients and electrical line noise. Minimum noise attenuation shall be in accordance with 
NEMA Std. LS-1 as follows: 

 
1. Freq      Insertion Loss   Freq  Insertion Loss 

   100 kHz      - 34 dB    1   MHZ     - 51 dB 
   10  MHZ      - 54 dB    100 MHZ - 48 dB 
 

E. Provide surface or flush mounted enclosures as indicated, NEMA 1, or NEMA 12 as required by 
application, painted and finished inside and out. All internal wiring associated with the 
suppression/filter system and subject to surge currents shall utilize low-impedance copper bus bar 
and/or #8 AWG copper conductor or larger. Make all internal connections associated with the 
suppression/filter system and subject to surge currents with compression solderless-type lugs, bolted 
to the bus bars in order to reduce overall system impedance. Provide mechanical lugs for each phase, 
neutral and ground connection (if applicable).  Provide lugs capable of accepting #8 or larger 
conductor.  

 
F. The unit shall include an integrally fused and safety interlocked disconnect switch located in the unit 
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enclosure, or shunt tip to operate disconnect upon opening of unit’s door. Disconnect all ungrounded 
circuit conductors from the distribution system to enable testing and maintenance without interruption 
of power to the facility’s distribution system.  Provide switch rated for the appropriate voltage to which 
the SPD is connected.  Fuse the device with 200,000 AIC rated fuses of ampere rating and type 
recommended by SPD manufacturer. 

 
G. Equip SPD’s with an audible alarm that is activated when any of the surge current diversion modules 

has failed. Provide alarm on/off switch, silence switch, and push-to-test switch, all located on the unit's 
front cover. 

 
H. Mount a dual transient counter (line to neutral, and line to ground) on the external cover of the SPD’s 

enclosure to totalize transient voltage surges that deviate from the sine wave envelope by more than 
125 volts.  Provide a minimum six digit readout display with battery back-up to retain memory when 
power is not present, and an enclosure mounted reset button. 

 
2.4 UNITS INSTALLED AT CATEGORY C LOCATIONS: 
 

A. Where units are shown on the drawings (or required by other sections of the specification) at locations 
identified as "Category C" locations, provide a SPD’s, sine wave tracking, high frequency filtering 
device at each of these locations, which meets the following minimum requirements: 

 
1. Minimum single impulse surge current rating: 

 
a. Line to neutral (each individual phase): 160,000 
b. Line to ground (each individual phase 160,000 
c. Neutral to ground: 100,000 

 
2. UL 1449 suppressed voltage rating not exceeding: 

 
a. Voltage  L-N  L-G 

    120/208 400  400 
    277/480 800  800 
 

3. Category C3 clamping voltage ANSI/IEEE C.62.41.2-2002 (IEEE 587) (20KV-1.2/50 
microsec., 10KA 8/20 microsec.) Not exceeding: 

 
a. Voltage  L-N  L-G 

    120/208 625  625 
    277/480 1025  1025 
 
2.5 UNITS INSTALLED AT CATEGORY B LOCATIONS: 
 

A. Where units are shown on the drawings (or required by other sections of the specification) at locations 
identified as "Category B" locations, provide a SPD’s, sine wave tracking, high frequency filtering 
device at each of these locations, which meets the following minimum requirements: 

 
1. Minimum single impulse surge current rating: 

 
a. Line to neutral (each individual phase): 80,000 
b. Line to ground (each individual phase): 80,000 
c. Neutral to ground: 80,000 

 
2. UL 1449 suppressed voltage rating (with fusible unit inserted) not exceeding: 

 
a. Voltage  L-N  L-G 
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 120/208 400  400 
 277/480 800  800 

 
2.6 ELECTRONIC GRADE PANELBOARDS: 
 

A. Where indicated on the drawings (or required by other section of the specification) provide electronic 
grade panelboards consisting of back boxes, Panelboard interiors, trims and SPD’s.  Panelboard back 
boxes, trims circuit breakers, etc. shall be manufactured by a manufacturer listed as acceptable in 
Section 16160, Panelboards.  Bus bar materials, circuit breaker ratings, trims and all other panelboard 
characteristics must be in accordance with Section 16160, Panelboards.  The SPD’s incorporated into 
integrated panelboard shall comply with “Units Installed at Category B Locations” above.  Provide units 
that are UL listed as complete, integrated units.  Provide gutter extensions, feed through lugs, etc. as 
required for each application.  See drawings for additional requirements. 

 
PART 3 EXECUTION 
 
3.1 INSTALLATION 
 

A. Install SPD’s as indicated in accordance with manufacturers recommendations and as necessary to 
meet requirements. Install with conductors of minimum length practicable, but in no case exceeding 
30" in length; minimum conductor size - #8 AWG copper.  
 

B. Install conductors in straight runs with a minimum of turns or bends (minimum bend radius to be 90 
degrees). Do not splice phase or ground conductors in SPD’s circuit. Torque all conductor 
terminations in accordance with manufacturer's recommendations. 

 
3.2 FIELD QUALITY CONTROL: 
 

A. Upon completion of installation of equipment, energize and demonstrate capability and compliance 
with requirements. Remove malfunctioning units, replace with new units and proceed with retesting. 
 

3.3 COMMISSIONING: 
 

A. Contractor is responsible to complete installation checklists provided by the commissioning authority. 
 

B. Contractor is responsible to complete functional performance tests provided by the commissioning 
authority and assist the commissioning authority in verifying the tests. 

 
END OF SECTION 16600 
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SECTION 16610 
 

EMERGENCY ELECTRICAL SYSTEMS 
 
PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section. 

 
B. Division-16 Basic Materials and Methods sections apply to work specified in this section. 

 
1.2 DESCRIPTION OF WORK:  
 

A. Extent of emergency electrical system work is indicated by drawings and schedules.  
 

B. Types of emergency system components specified in this section include the following:  
 

1. Automatic Transfer Switches (ATS) 
2. Emergency Generators (Diesel)  
3. Exhaust and Fuel Systems 
4. Remote Annunciator Panels 

 
C. CONDUCTORS/CABLES, RACEWAYS, AND ELECTRICAL BOXES AND FITTINGS are specified in 

applicable Division-16 Basic Materials and Methods sections. 
 

D. Refer to other Division-16 sections as applicable for work required in connection with emergency 
electrical systems. 

 
E. Refer to Division-15 sections for fuel tanks, piping and accessories required in conjunction with 

engine-generator units; not work of this section. 
 
1.3 QUALITY ASSURANCE:  
 

A. Comply with NEC as applicable to wiring methods, materials, construction and installation of 
emergency electrical systems.  Comply with applicable requirements of UL 924, "Emergency Lighting 
and Power Equipment" and UL 1008, "Automatic Transfer Switches".  Provide system components, 
which are UL-listed and labeled. 

 
B. Comply with applicable requirements of NFPA Nos. 37, (99), 101, and 110 pertaining to stationary 

combustion engines, (health care facilities), life safety code, and emergency and standby power 
supplies. 

 
C. Comply with ANSI/NEMA Std. Pub. No. ICS 2, pertaining to AC automatic transfer switches.  Comply 

with applicable requirements of ANSI/NEMA MG 1, "Motors and Generators", and MG 2, "Safety 
Standard for Construction and Guide for Selection, Installation and Use of Electric Motors and 
Generators". Comply with applicable portions of IEEE Std. 241, "IEEE Recommended Practice for 
Electric Power Systems in Commercial Buildings" pertaining to standby power. 

 
1.4 SUBMITTALS: 
 

A. SHOP DRAWINGS: Submit the following: 
 
1. Dimensioned drawings of emergency electrical system components and accessories 
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including, but not necessarily limited to generator sets, isolation/by-pass switches, day tanks, 
transfer switches, instruments and accessories, (and) annunciator panels, (and fuel line and 
exhaust piping).  Show accurately scaled layouts of system components; indicate their spatial 
relationship to associated equipment; show connections to normal and emergency power 
feeders.  Failure to submit said scaled lay-outs does not relieve contractor of responsibility to 
verify all required clearances before release of equipment for fabrication. 

 
2. Manufacturer’s standard catalog data describing and depicting each engine-generator set, 

batteries, charger, tanks, and all ancillary equipment in sufficient detail to demonstrate 
complete specification compliance. 

 
3. Drawings depicting each of the following: 

 
a. Base mounted equipment, with base and all attachments including anchor bolt 

template and recommended clearances for maintenance and operation. 
 

b. Complete starting system, fuel system, cooling system, and exhaust system. 
 

c. Electric wiring of relays, breakers, and switches with  applicable single line and wiring 
diagrams and written description of operation and the instrumentation provided. 

 
d. Enclosure (if applicable). 

 
B. Manufacturer’s standard catalog data describing and depicting each transfer and by-pass isolation 

switch along with all ancillary equipment in sufficient detail to demonstrate complete specification 
compliance. In addition provide the following: 

 
1. One-line diagram of each switch assembly and wiring diagram of each unit. 
2. A complete list of equipment and material to be provided, containing an adequate description 

of each separate item of equipment. 
 

C. OPERATION AND MAINTENANCE MANUALS: Submit four complete sets of operating manuals for 
each item of equipment and/or component outlining the step-by-step procedure required for system 
start up, operation, and shutdown. Include the manufacturer’s name, model number, and a description 
of all equipment, complete with basic operating features. Describe in detail all maintenance 
procedures and a troubleshooting guide listing possible breakdowns and repairs for each piece of 
equipment. Include all factory service manuals, complete parts lists, simplified schematic diagrams of 
each system as installed, and the originals from which all posted instructions were made. Include 
complete rest reports specified in Part 3-Execution herein. 

 
PART 2  PRODUCTS 
 
2.1 GENERAL:  
 

A. Provide emergency electrical systems and components, of types, ratings, and electrical characteristics 
indicated.  Provide all system components thru one supplier to guarantee total system responsibility.  
Provide system and components capable of start and load transfer within 10 seconds of power outage. 

 
2.2 ENVIRONMENTAL CONDITIONS: 
 

A. Provide system components and accessories as required to ensure proper system operation at rated 
capacities under the following environmental conditions: 

 
1. Altitude:  4800 feet above sea level  
2. Maximum ambient temperature:  50 degrees C. 
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3. Minimum ambient temperature:  0 degrees C. 
4. Seismic Zone 3 

 
2.3 AUTOMATIC TRANSFER SWITCHES: 
 

A. Provide contactor type automatic transfer switches compatible with electric sets, and of continuous 
ampere rating sufficient to meet requirements of both maximum set output and normal power service.  
Switches which employ interlocking handles and circuit breakers to affect transfer are not acceptable. 
Provide 4 pole switches where distribution system is provided with ground fault protective relaying, or 
where indicated on drawings.  Provide switches of voltage and phase indicated, and with the following 
features and characteristics: 

 
1. Provide precision calibrated voltage sensors to monitor the normal power source and signal 

the electric set to start on a partial loss of power on any phase or where feedback voltages 
exist.  Provide adjustability to signal start-up when line voltage drops 5 percent to 20 percent 
below pick-up voltage setting, and to signal shutdown when line voltage returns to 75% to 
100% of normal.  

2. Provide a time delay relay, adjustable from 1 to 10 seconds, to delay the signal to start to 
avoid nuisance start ups on momentary voltage dips or power outages. 

3. Provide voltage sensors to sense return of normal power; and a time delay, adjustable 2 to 60 
minutes, to delay the retransfer of load to normal to avoid short term fluctuations in normal 
power restoration. 

4. Provide an engine cool-down timer, adjustable from 0 to 5 minutes, for unloaded engine cool-
down time.  Timer shall engage after retransfer to normal. 

5. Provide pilot light to indicate switch in normal position and pilot light to indicate switch in 
emergency position.  Mount pilot lights in front face of enclosure. 

6. Obtain operating current for transfer and retransfer from the source to which the load is to be 
transferred.  Provide automatic bypass to retransfer the load from the electric set to the normal 
source if the electrical set output interrupts after normal source restores voltage. 

7. Provide switch to simulate an interruption of power from the normal source. 
8. Provide manual operator with removable handle for manual operation of the switch. 
9. Provide clock exerciser to automatically start the electrical set at regular intervals and allow it 

to run for a preset time period; minimum of 30 minutes per week.  Equip with selector switch to 
permit selection of "without load" or "with load" operation. 

10. Provide means to electrically disconnect the control section from the transfer switch for 
maintenance service during normal operation. 

 
B. RATING AND PERFORMANCE:  Rate automatic transfer switch for continuous duty when enclosed in 

a non-ventilated NEMA 1 enclosure.  Rate switch for all classes of load, both inductive and non-
inductive, at 600 volts; and tungsten lamp load at 205 volts.  

 
C. Switch must be capable of closing into and withstanding fault current of 65,000 amperes RMS 

symmetrical at 600 volts, 0.12 power factor without the protection of fuses or other current limiting 
devices. 

 
D. CONSTRUCTION:  Provide operating mechanism with sufficient mechanical and electrical interlocks 

to prevent simultaneous energizing both normal and standby service.  Provide main contacts with arc 
suppression and heat dissipation devices to provide dependable transfer of highly inductive loads.  
Equip switch with terminal lugs for either copper or aluminum conductor. 

 
E. ENCLOSURE:  Enclose switch in heavy gauge, welded seam construction, NEMA 1 enclosure. 

 
F. MANUFACTURERS:  Subject to compliance with requirements, provide automatic transfer switches of 

one of the following: 
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1. ASCO, Inc. 
2. Onan Corp. 
3. Russelectric Co.  
4. Zenith Controls, Inc.  
5. Kohler Power System  
6. Generac 

 
2.4 ENGINE GENERATOR UNITS: 
 

A. Provide 60 hertz alternating-current standby-diesel engine-driven generator units of voltage, phase 
and capacities indicated.  Base rating of electric sets upon operation after deducting power required 
for output for all necessary operating accessories, (including remote or direct drive radiator fans, fuel 
pumps, etc.) and under environmental conditions specified.  Provide electric sets rated and capable of 
producing KW specified at 0.8 power factor for continuous standby duty.  Certify performance of the 
electric set series by means of independent testing laboratory tests for full power rating stability, and 
voltage and frequency regulation.  

 
B. Provide stationary, water cooled, full diesel, compression ignition, four stroke cycle, multi-cylinder, in-

line or V-type engine.  Arrange engine for direct connection to an alternator current generator; do not 
exceed engine speed of 1800 RPM at full rated load. Completely assemble engine, alternator, and 
components on a single base before shipping.  

 
C. LUBRICATION SYSTEM:  Equip engine with a pressure lubricating system.  Provide spin-on type full 

flow lubricating oil filters. Equip filter with bypass valve to insure oil circulation if filters are clogged.  
Include dipstick oil level indicator. Provide lube oil heater for engine generator units located outdoors 
or where ambient temperature requires lube oil heating. 

 
D. ENGINE COOLING SYSTEM: Provide engine cooling system which operates fully automatically while 

the engine is running. The cooling system coolant shall use a combination of water and ethylene-
glycol sufficient for freeze protection at the minimum winter outdoor ambient temperature of the 
application. All coolant pumps shall be centrifugal type. Each engine shall have an engine-driven 
primary pump. 

 
E. The engine cooling radiator shall be: 

 
1. Engine/skid mounted at the front of the mounting base. Provide coolant in accordance with 

manufacturer’s recommendation. 
 

F. Equip engine with thermostatically controlled water jacket heater on all water cooled units.  On air-
cooled engines provide an oil base heater.  The heater voltage shall match available voltage at the 
site. Make all necessary connections of jacket and oil base heaters.  

 
G. AIR CLEANER: Provide reusable element air cleaner of size and type recommended by the engine 

manufacturer.  
 

H. STARTING:  Equip engine with a 12 volt electric starting motor of sufficient capacity to crank the 
engine at a speed which will allow full diesel starting of the engine. Disengage starter automatically 
when engine starts. 

 
I. Provide engine start-stop switch with functions including reset, run/start, stop and automatic mode. 

Provide adjustable cycle cranking and cool down operation. 
 

J. Provide rack mounted lead-acid battery set mounted integrally with electric set base.  Provide 
sufficient capacity for cranking the engine a minimum of 4 cranking periods with 2-minute intervals 
between cranks. Each cranking period shall have a maximum duration of 15 seconds. Provide 



HFSArchitects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
EMERGENCY ELECTRICAL SYSTEMS  16610-5 

© BNA Consulting, Inc. 

capacity and voltage recommended by engine manufacturer.  Equip with all necessary interconnecting 
cables.  Provide suitable float type battery charger to maintain the batteries in charged condition.  

 
K. BATTERY CHARGER:  Provide suitable automatic SCR voltage regulated battery charger with a 

maximum charge rate, as recommended by the manufacturer, to maintain batteries at full capacity 
during standby conditions.  Equip with ammeter to indicate charge rate and protect circuit by either 
fuses or circuit breakers.  Design charger such that it will not be damaged during engine cranking.  

 
L. ENGINE INSTRUMENTS: Provide a unit mounted console with the following items:  

 
1. Lubricating oil pressure gauge 
2. Lubricating oil temperature display 
3. Coolant fluid inlet/outlet temperature display 
4. Coolant temperature gauge 
5. Run time meter 
6. Fuel meter display 
7. Tachometer display 
8. Battery charge rate ammeter  
9. Engine Start-stop switch  

 
M. EXHAUST SYSTEM:  Provide a critical type exhaust silencer, flexible exhaust connector, and all 

exhaust piping and insulation as required.  Flexible sections shall be made of convoluted seamless 
tube without joints or packing. Expansion joints shall be the bellow type. Expansion and flexible 
elements shall be stainless steel suitable for diesel-engine exhaust gas at 1000 degrees F.  

 
N. Comply with manufacturer's recommendations. Wrap the entire exhaust system, from manifold to roof 

or wall penetration with exhaust insulation blankets as manufactured  by Advanced Thermal Products, 
Inc., Santa Ana, California. Install per manufacturer's instructions. 

 
O. ENGINE PROTECTION DEVICES:  Provide the following engine protection devices with indicating 

light annunciation for each device:  
 

1. Low-oil pressure cut-out  
2. High air temperature cut-out 
3. Overspeed cut-out  

 
P. MOUNTING:  Equip electric set with a suitable base for mounting on a level surface.  Provide vibration 

isolators, rated for seismic zone specified herein, between the electric set and base. 
 

Q. FUEL:  Provide engine capable of satisfactory performance on commercial grade diesel fuel as 
recommended by manufacturer. 

 
R. GOVERNOR:  Equip engine with a high performance isochronous electronic governor to maintain 

frequency within the limits, as specified below by controlling engine and alternator speed.  
 

1. Stability:  + or - 0.33 percent at rated load  
2. Speed Regulation:  5 percent maximum load to rated load 

 
S. The governor shall be configured for safe manual adjustment during operation of the engine-generator 

from 90 to 110 percent of rated frequency. 
 

2.5 FUEL SYSTEM:  
 

A. Equip engine with primary and secondary fuel filters with replaceable elements, and an engine driven 
fuel pump, all mounted on the engine.  Provide fuel system piping of size and type recommended by 
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the engine manufacturer. Provide fuel tank(s) as follow(s): 
 

1. Provide fuel tank, sufficient for 24 hours operation at full load, mounted between generator 
support rails.  

 
2.6 ELECTRIC ALTERNATOR: 
 

A. Provide direct connected, engine driven, single bearing, synchronous type alternator with electrical 
characteristics indicated. 

 
B. INSTANTANEOUS VOLTAGE DIP:  Limit voltage dip of engine generator set to less than 30 percent 

upon application of full rated power.  Accomplish voltage regulation by means of a solid state voltage 
regulator.  Inherently regulated machines are acceptable in sizes under 6KW.  

 
C. Stability: 1 percent of its mean value at any constant load from no load to full load for solid state 

regulators. 
 

D. Regulation: Plus or minus 2 percent maximum no load to full load for solid state regulators. 
E. Where more than 40 percent of the load is comprised of rectifiers and/or thyristors, provide power to 

voltage regulator by means of ceramic type permanent magnet pilot excitor, capable of 80 percent 
automatic controlled SCR/Thyristor loading.  

 
F. Provide instrument panel and console with the following:  

 
1. Manual reset circuit breaker 
2. A.C. voltmeter 
3. A.C. ammeter 
4. Voltmeter-ammeter phase selector switch with "off" position 
5. Frequency meter 
6. Start-Stop switch 
7. Remote start terminals 
8. Solid state cycle cranking control  
9. Engine safety alarm lights and contact  
10. Provide automatic solid state overload protection, under frequency protection, and volts/hertz 

characteristics.  
 

2.7 WEATHERPROOF ENCLOSURE: 
 

A. Provide weatherproof enclosure for engine generator unit.  Enclosure shall house all components 
including engine, alternator, batteries, battery charger, fuel tank and controls.  Provide one piece roof 
with drip edge on all four sides and with formed roof stiffeners to support silencer.  Provide angle iron 
frame around the entire bottom of the enclosure to attach to mounting surface.  Provide doors on each 
side for access to engine, alternator and all components.  Provide all doors with continuous piano type 
hinges with stainless steel pins.  Provide lockable 2-point latches on all doors, keyed alike.  Provide a 
welded fixed open air intake louver panel on each side to accomplish air intake.  Provide a framed 
expanded metal core guard to accomplish air discharge.  Assemble all components with plated bolts 
and nuts.  Caulk all seams to prevent rust bleed through.  Clean and paint all components with 
manufacturer's standard rust inhibiting primer.  Provide finish coat paint color to match pad mounted 
transformer. All openings shall be provided with screen material to exclude entrance of rodents. 

 
2.8 SAFETY SYSTEM AND REMOTE ANNUNCIATOR: 
 

A. Provide all wiring, devices, equipment, and components to automatically activate the appropriate 
signals and initiate the appropriate annunciation as specified herein. 
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B. Provide remote annunciator panel in flush enclosure with the features specified and with audible and 
visual alarm indication of the following conditions:  

 
C. Low engine temperature (engine heater not functioning). 

 
1. High temperature prealarm - engine temperature approaching shut down. 
2. Low oil pressure prealarm - engine oil pressure approaching shut down. 
3. Unit shut down due to low oil pressure. 
4. Unit shut down due to high temperature. 
5. Unit shut down due to overcrank. 
6. Unit shut down due to overspeed. 
7. Emergency (or normal) power source supplying load. 
8. Battery charger malfunction. 
9. Low fuel - main tank contains less than a 3 hour supply. 
10. Low battery voltage. 
11. System ready no alarm conditions present, all controls in "automatic". 
12. Audible alarm silence push button. 

 
D. MANUFACTURER:  Subject to compliance with requirements, provide engine-driven generator sets of 

one of the following:  
 

1. Caterpillar Tractor Co. 
2. Cummins Engine Co. 
3. Kohler Co. 
4. Onan Corp.  
5. Spectrum Detroit Diesel 
6. Generac 

 
PART 3 EXECUTION 
 
3.1 INSTALLATION OF ENGINE-GENERATOR SYSTEMS: 
 

A. Install standby engine-generator sets as indicated, in accordance with the equipment manufacturer's 
written instructions, and with recognized industry practices, to ensure that engine-generator sets fulfill 
requirements. Comply with NFPA and NEMA standards pertaining to installation of standby engine-
generator systems and accessories.  

 
B. Provide vibration isolation mounting and anchoring of generator set to concrete slab.  

 
C. Install fuel oil and piping to standby generator equipment.  Comply with manufacturer's instructions 

and recommendations.  
 

D. Provide engine lubricating oil, fuel, engine coolant, filters, etc. for system testing.  After testing, refill all 
fluids to capacity (including all fuel tanks furnished under this contract) for final acceptance. 

 
E. Electrical Identification: Refer to Section 16195 for requirements.  

 
3.2 GROUNDING:  
 

A. Provide equipment grounding connections for system components. 
 
3.3 TESTING:  
 

A. Upon completion of installation of engine-generator system and after building circuitry has been 
energized with normal power source, (including all VFD’s and other motor starters),test engine-
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generator to demonstrate standby capability and compliance with requirements.  Provide start-up and 
testing by factory authorized representative in accordance with manufacturer’s recommendations. 
Provide each of the following tests (as a minimum) and submit written report of results of each as part 
of the Operation and Maintenance Manuals required herein: 

 
1. Mimic a normal power outage by de-energizing normal power source to the facility. Verify 

engine start, transfer, and operation of all loads satisfactorily. Re-energize normal power, and 
verify proper performance of load retransfer, engine cool down, and engine shut down. Record 
and report all results. 

2. Mimic a generator test by operating the “test mode” switch (with facility still energized by 
normal power). Verify engine start, transfer, and operation of all loads satisfactorily. Return 
“test” switch to normal, and monitor performance of load retransfer, engine cool down, and 
engine shut down. Record and report all results. 

3. Perform a safety run test in accordance with the following: 
 

a. Provide all fluids, equipment, and test instrumentation to perform complete tests. 
b. Perform and record all engine manufacturer’s recommended pre-starting checks and 

inspections. 
c. Verify the proper operation of all controls, gauges, instruments, and set points. 
d. Verify the proper operation of the emergency stop switch,  the over-speed limit switch, 

oil overfill limit, oil low limit, and the over- and under-frequency limits. 
e. Perform an engine load run test. Provide all fluids, equipment, load banks, and test 

instrumentation to perform complete tests. 
 

4. Perform and record all engine manufacturer’s recommended prestarting checks and 
inspections. 

5. Start and operate engine for 2 hours at 75% of rated load. Increase load to 100 % of rated 
load and operate for 1 hour. Increase load to 110% of rated load and operate for 1 hour. 
Decrease load to 100 % of rated load and operate until all temperatures have stabilized. 

6. Drop the entire load at once to verify frequency and voltage regulation, stability and transient 
response. Increase load in steps equal to maximum step load specified and verify frequency 
and voltage regulation, stability and transient response. 

7. Operate the engine for 30 minutes at 100% rated load and until all temperatures have 
stabilized. Shut down engine. 

8. Inspect lube oil filter for excessive metal, abrasive foreign particles, etc. If corrective action is 
necessary, perform all above run tests again after corrections have been made. Check all 
engine and mounting bolts for tightness and/or visible damage. Inspect and verify engine-
generator shaft alignment by means of dial indicator. 

 
3.4 ON SITE TRAINING: 
 

A. Conduct a training course for operating staff as designated by the Owner. The training period shall 
consist of a total of 8 hours of normal working time distributed between two shifts, and shall start after 
the system is functionally complete but prior to final acceptance. The course instruction shall cover 
pertinent points involved in operating, starting, stopping, servicing the equipment as well as all major 
elements of the operation and maintenance manuals. Additionally, the course instruction shall 
demonstrate all routine maintenance operations such as oil change, oil filter change, air filter change, 
etc.  

 
3.5 FIELD ENGINEER: 
 

A. Provide a qualified field engineer to supervise the installation of the engine generator set, transfer and 
by-pass switches, etc., assist in the performance of the on-site tests, and instruct personnel as to the 
operational and maintenance features of the equipment. 
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3.6 COMMISSIONING: 
 

A. Contractor is responsible to complete installation checklists provided by the commissioning authority. 
 

B. Contractor is responsible to complete functional performance tests provided by the commissioning 
authority and assist the commissioning authority in verifying the tests. 
 

END OF SECTION 16610 
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SECTION 16611 
 

UNINTERRUPTIBLE POWER SUPPLY 
 
PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including general and supplementary conditions and 
Division-1 specification sections, apply to work of this section.  

 
B. Division-16 Basic Materials and Methods sections apply to work specified in this section.  

 
1.2 DESCRIPTION OF WORK:  
 

A. Extent of uninterruptible power supply system work is indicated by drawings and specified here-in.  
 

B. U.P.S. System shall be designed in accordance with applicable sections of the following publications.  
 

1. NEMA  
2. NEC  
3. IEEE (Inverter) 
4. OSHA  
5. ASA      
6. ASMC  

 
C. All components shall be listed by underwriters laboratories, UL electronic testing laboratories, etc. 

 
1.3 SUBMITTALS:  
 

A. PRODUCT DATA:  Submit manufacturer's data on U.P.S. systems including, but not limited to, 
roughing-in diagrams and instructions for installation, operation and maintenance, suitable for 
inclusion in maintenance manuals.  Also include standard or typical riser and complete wiring 
diagrams for panel and system.   

 
B. SHOP DRAWINGS:  Provide shop drawings showing equipment/device locations and connecting 

wiring of entire U.P.S. system.  Include wiring diagrams and riser diagrams.  
 
PART 2 PRODUCTS  
 
2.1 ACCEPTABLE MANUFACTURERS:  
 

A. MANUFACTURER:  Subject to compliance with requirements, provide U.P.S. system of the following: 
 

1. Liebert 
2. MGE  
3. Mitsubishi Electric 

 
2.2 UNINTERRUPTIBLE POWER SUPPLY SYSTEM  
 

A. Provide a continuous duty, solid state, uninterruptible power supply system, hereafter referred to as 
the UPS.  The UPS shall operate in conjunction with the building electrical system to provide precise 
power for critical equipment loads.  The system shall consist of the solid state inverter, rectifier/battery 
charger, a storage battery, static bypass, and maintenance bypass transfer switch as described in the 
following specification. 
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2.3 GENERAL REQUIREMENTS  
 

A. All materials and parts comprising the UPS shall be new, of current manufacture, and shall not have 
been in prior service, except as required during factory testing.  

 
B. All active electronic devices shall be solid state and not exceed manufacturer recommended 

tolerances for maximum reliability.  All semiconductor devices shall be sealed.  Vacuum tubes shall 
not be used.  All relays shall be provided with dust covers. 

 
2.4 SYSTEM DESCRIPTION AND OPERATION  
 

A. System Definition  
 

1. The UPS shall consist of a rectifier/battery charger, batteries, inverter, static bypass transfer 
switch, synchronizing equipment, protective devices power center and accessories as 
specified herein that shall automatically continuity of electric power within specified tolerances, 
without interruption, upon failure or deterioration of the normal AC power source.  Continuity of 
electric power to the load shall be maintained for an emergency period with the inverter 
supplied by the batteries, up to the specified maximum time or until restoration of the normal 
AC power source. 

 
B. Modes of Operation  

 
1. The UPS shall be designed to operate as an on-line, reverse transfer system in the following 

modes:  
 

a. Normal -- The critical load shall be continuously supplied by the inverter.  The 
rectifier/battery charger shall derive power from the utility AC source and supply DC 
power to the inverter while simultaneously float charging the battery.  

 
b. Emergency -- Upon failure of the utility AC power the critical load shall be supplied by 

the inverter, which without any switching, shall obtain its power from the storage 
battery.  There shall be no interruption to the critical load upon failure or restoration of 
the utility AC source.  

 
c. Recharge -- Upon restoration of the utility AC source (prior to battery discharge), the 

rectifier/battery charger shall automatically restart, walk-in, and gradually power the 
inverter and simultaneously recharge the battery.  This shall be an automatic function 
and shall cause no interruption to the critical load.  

 
d. Bypass Mode -- If the UPS must be taken out of service for maintenance or repair of 

internal failures, the static transfer switch shall transfer the load from the inverter to 
the bypass source with no interruption to the critical load. Automatic retransfer  of the 
load shall be accomplished after the UPS inverter has synchronized to the alternate 
bypass input source.  Then the static transfer switch shall transfer the load from the 
bypass input source to the UPS inverter output without interruption and without 
paralleling of the sources.  

 
e. Downgrade -- If the battery only is to be taken out of service for maintenance, it shall 

be disconnected from the rectifier/battery charger and inverter by means of an 
external circuit breaker.  The UPS shall continue to function as specified herein, 
except for power outage protection and transient characteristics.  
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2.5 UPS REQUIREMENTS  
 

A. System Rating  
 

1. The UPS system shall be sized to maintain a load of 50 KVA/ 40 KW.  The UPS system shall 
be equipped with a battery.  The battery shall be able to supply rated load, at rated voltage, for 
a minimum protection period of 30 minutes.  

 
B. Electrical Characteristics  

 
1. System Input Requirements  

 
a. AC input to Rectifier/Battery Charger  

 
i. Voltage: 480 volts AC, 3 phase, 3 wires plus equipment ground. 
ii. Voltage Range:  +10%, -20% of nominal 
iii. Frequency 60 Hz +/-5% 
iv. Current Limit:  115% of nominal AC input current maximum. 
v. Input Current Walk-in:  15 seconds to full rated input current, field 

selectable 5 to 15 seconds. 
vi. Current Distortion:  10% reflected THD maximum at full load when 

fitted with optional input filter; 30% THD maximum at full load without 
optional input filter. 

 
b. Power Factor Typically 0.8 lagging with full load at nominal input voltage and normal 

float voltage on battery.  
 

c. AC Bypass Input  
 

i. Voltage: 480 volts  AC, 3 phase, 3 wires plus equipment ground. 
ii. Frequency: 60 HZ nominal +/-0.5 Hz  
iii. Power Rating:  as indicated 

 
C. System Output Capacity  

 
1. Output Rating: 50 KVA/ 40 KW 
2. Voltage: 208 volts AC, 3 phase, 4 wires plus ground, manual adjustable (+5%) 
3. Voltage Regulation:  +/-0.5% three-phase RMS average for a balanced three-phase load;  +/-

1.0% three-phase RMS average for a 100% unbalanced load.  
4. Frequency: 60 HZ nominal +/-0.1% 
5. Voltage Distortion:  1% total harmonic distortion (THD) for linear loads; 2.5% THD for 100% 

nonlinear loads. 
6. Overload Capability:  125% for ten minutes; 150% for one minute; 200% for 10 cycles. 

 
D. Output Voltage Transient Characteristics:  

 
1. 100% load step   +/-2.5%  
2. Loss or return of AC input power   +/-1.0%  
3. Manual transfer of 100% load  +/-3.0% 
4. Output Voltage Transient Recovery Time -- The system output voltage shall return to within 

+1% of the steady state value within 1 cycle.  
5. Output Frequency Regulation -- The UPS shall be capable of providing the nominal output 

frequency +0.1% when the UPS inverter is not synchronized (free running) to the AC bypass 
input line. 
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E. System Overload -- The system shall be capable of supplying regulated output during overloads of up 
to 150% of the system rating for a period of 60 seconds.  Overloads in excess of this rating shall cause 
the static bypass transfer switch to reverse transfer and allow the AC bypass input source to supply 
the necessary fault clearing current required.  Once the overload is cleared, the static bypass transfer 
switch shall automatically forward transfer and normal UPS operation shall resume.  Overloads in 
excess of the system’s overload rating shall be furnished by the AC bypass input line for a maximum 
of 90 seconds.  If the overload still persists, the load shall be disconnected.  

 
F. System Efficiency -- The over all efficiency, input to output, shall be at least 81% with the battery fully 

charged and the inverter supplying full rated load.  
 

G. Audible Noise -- Noise generated by the UPS under any condition of normal operation shall not 
exceed 65 dBA measured 1 meter from surface of the UPS. 

 
2.6 RECTIFIER/BATTERY CHARGER 
 

A. General  
 

1. Incoming AC power shall be converted to regulated DC output by the rectifier/battery charger.  
A rectifier/capacitor/filter arrangement shall provide coarsely regulated DC, which shall be 
further enhanced by a transistorized chopper to provide the tightly regulated DC needed for 
inverter and battery charging operation.   

 
B. AC Input Protection  

 
1. The rectifier/battery charger shall be protected by means of an AC input circuit breaker.  

Overloads in excess of the rectifier/battery chargers normal rating or sensing of an abnormally 
high DC voltage condition shall cause the AC input circuit breaker to be tripped off.  

 
C. Power Walk-In  

 
1. The rectifier/battery charger shall contain a walk in circuit that causes the unit to assume the 

load gradually after the input voltage is applied.  Currents shall increase gradually from 20% to 
100% over a 15 second period after the battery open circuit voltage has been reached.   Walk-
in time shall be field selectable from 5 to 20 seconds. 

 
D. Magnetization Inrush Current  

 
1. The initial magnetization inrush current shall be limited to 600% of the rectifier/battery charger 

full load current.  
 

E. Input Power Factor  
 

1. The rectifier/battery charger shall have a minimum power factor of 0.80 lagging at nominal 
input voltage and frequency, with the inverter operating at full rated load, and while charging a 
discharged battery. 

 
F. Overload Protection and Disconnection  

 
1. An automatic input circuit breaker shall be provided for rectifier/battery charger disconnection 

for overload and abnormally high DC voltage protection.  The overload devices shall not be 
activated when the rectifier/battery charger is started under any of the operating conditions 
listed. 

 
G. Capacity 
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1. The rectifier/battery charger shall have sufficient capacity to support a fully loaded inverter and 
recharge the battery to 95% of its full capacity within 10 times the discharge period when input 
current limit is set at 125% of the normal full load rating.  

 
2.7 INVERTER 
 

A. General  
 

1. The inverter output shall be derived from a solid state Pulse Width Modulated (PWM) type 
inverter design and have the operating characteristics as specified in previous paragraphs.  
The inverter shall be capable of providing the specified precise output power characteristics 
while operating form any DC source voltage within the battery operating range.  

 
B. Output  

 
1. The inverter output voltage and capacity shall be as specified in previous paragraphs and 

shall operate in accordance with the following regulation requirements.  
 

C. Voltage Regulation  
 

1. The inverter steady state output voltage shall not deviate by more than +1% due to the 
following conditions:  

 
a. 0% to 100% load 
b. Ambient temperature variations  
c. Minimum to maximum DC bus voltage  

 
D. Voltage Adjustments  

 
1. The inverter shall have a control to manually adjust the output voltage +5% from the nominal 

value.  
 

E. Frequency Control  
 

1. The output frequency of the inverter shall be controlled by an oscillator, which shall be 
operated as a free running unit when not synchronized to the bypass AC input source.  The 
inverter shall track the synchronizing source with + degrees.  If the external synchronizing 
source deviates from the preset frequency by +9.5 Hz, the oscillator shall automatically revert 
to a free running mode of operation.  
 

F. Frequency Regulation  
 

1. The inverter free-running (non=synchronized mode of operation), steady state output 
frequency shall not deviate by more than +0.1% due to the following conditions:  

 
a. 0% to 100% load.  
b. Ambient temperature variation.  
c. Minimum to maximum DC bus voltage  
d. The inverter output shall have zero frequency transients for the system disturbances 

listed herein. 
 

G. Harmonic Distortion  
 

1. The inverter shall provide harmonic filtering necessary to limit the Total Harmonic Distortion 
(THD) in the output voltage to 5% or less and single harmonics to 3% over the entire linear 
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load range.  Excessive filtering shall not be required to reduce harmonics.  
 

H. Transient Response 
 

1. The inverter transient voltage shall not exceed +5% due to the following system disturbances: 
 

a. A 100% step load application and removal with zero initial load or 100% initial load.  
b. Transfer of rated load from the by pad  source to the UPS inverter output during 

automatic forward transfer of the static bypass transfer switch.  
c. Loss or return of AC input power.  

 
I. Transient Recovery  

 
1. The output voltage shall return to within +1% of the steady state value within 20 milliseconds.  

 
2.8 OVERLOAD 
 

A. The inverter shall be capable of supplying currents and regulated voltage for overloads exceeding 
103% and up to 150% of full load current for a period of up to 60 seconds.  The static bypass transfer 
switch shall transfer the load to bypass if the overload exceeds the overload rating.  

 
2.9 FAULT CLEARING AND CURRENT LIMIT 
 

A. The inverter shall current limit for loads in excess of 125% of its full load rating.  Maximum effective 
current at the output of the UPS inverter (bypass AC input not available) shall be 150%.  

 
B. Inverter DC Protection  

 
1. The inverter shall be protected by the following described features that shall be independently 

adjustable for maximum system flexibility.  The UPS shall be designed to interface with a lead 
acid battery. 

 
a. DC Overvoltage Trip  
b. DC Undervoltage Shutdown  

 
C. Output Protection  

 
1. The inverter shall be electronically current limited to protect against overloads and abnormal 

load conditions.  
 

D. Overcurrent Protection  
 

1. The inverter shall be protected from excessive overloads, including faults and reverse 
currents, by fast acting fuses to prevent damage to power semiconductors.  

 
E. Surge Protection  

 
1. The inverter shall have built in protection against undervoltage, overcurrent, and overvoltage 

surges on the output caused by load transfer between the UPS and an external synchronized 
bypass AC input source. 

 
F. Load Power Factor  

 
1. The inverter shall be designed to supply rated volt-ampere (VA) output into a 0.8 lagging 

power factor load.  
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G. Thermal Overload Protection  
 

1. The inverter shall be provided with thermal overload protection to protect against fan failures 
and high ambient temperature conditions.  

 
2.10 SYSTEM STATUS AND CONTROL 
 

A. General  
 

1. The UPS shall be provided with a system status panel to provide monitoring and control of the 
complete system.  

 
B. System Metering  

 
1. A single digital meter (0.5% accuracy) shall be provided with the capability of monitoring the 

following system functions:  
 

a. AC input voltage 
b. AC input current 
c. Input frequency 
d. Battery voltage  
e. Battery DC current (charge/discharge)  
f. AC output voltage 
g. AC output current 
h. Output frequency 
i. Percent of rated load being supplied by the UPS 
j. Battery time left during battery operation  

 
C. System Controls  

 
1. The following controls shall be provided for the system:  

 
a. Inverter on/off pushbutton with protective cover AC input power on/off (circuit breaker)  
b. Lamp test selector pad  
c. Audio reset selector pad  
d. Emergency Power Off (EPO) pushbutton  with protective cover  

 
D. System Mimic  

 
1. A system mimic diagram with indicating Light Emitting Diodes (LED) shall be provided as a 

part of the system status panel.  The mimic shall depict a complete single line diagram of the 
UPS and the following functions shall be illuminated with LED indicators.  

 
a. AC input power on 
b. UPS on battery  
c. UPS on line  
d. UPS on bypass  
e. Bypass power available  
f. Battery circuit breaker open  
g. Rectifier fault  
h. Inverter fault  
i. Meter display indications  

 
E. System Status and Alarm  
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1. Visual Status and Alarm Indicators -- The following system operating conditions shall be 
provided with visual display or LED annunciation:  

 
a. UPS on line (front panel)  
b. UPS on battery (front panel)  
c. UPS on bypass (front panel)  
d. Rectifier fault (front panel)  
e. Inverter fault (front panel)  
f. Output overload (internal)  
g. Uninterruptible transfer inhibited (internal)  
h. Logic supplies inoperative (internal)  
i. Battery circuit breaker open (front panel)  

 
2. Audible Alarm -- A horn shall be located on the system status panel, which is activated for a 

rectifier or inverter fault condition or when the inverter is on and the battery circuit breaker is 
open.  

 
3. Contact Closures -- Form "C" -- Contact closures shall be provided for the following 

conditions.  
 

a. UPS on line  
b. UPS on battery  
c. UPS on bypass 
d. Inverter fault  
e. Rectifier fault  
f. Fan alarm  
 

2.11 STATIC TRANSFER SWITCH  
 

A. General  
 

1. A static transfer switch shall be provided as an integral part of the UPS.  The control logic shall 
contain an automatic transfer circuit that senses the status of the inverter logic singles and 
alarm conditions to provide an uninterrupted transfer of the load to the bypass source without 
exceeding the transient limits specified herein when a malfunction occurs in the UPS or an 
external overload conditions occurs.  The static transfer switch shall be a full electronic static 
type switch which has a maximum transfer time of less than one millisecond.  

 
B. Operation  

 
1. The static transfer switch shall be used to connect the bypass source to the critical load when 

required and have the following features:  
 

2. Uninterrupted Transfer -- The static transfer switch   shall automatically cause the bypass 
input source to assume   the critical load after the inverter logic senses one of the following 
conditions:  

 
a. Inverter overload exceeds units rating 
b. Battery protection period expired 
c. Inverter Failure  

 
3. Interrupted Transfer -- If the AC bypass input line is beyond the conditions rated below and 

interrupted transfer (not greater than 0.2 seconds) shall be make upon detections of fault 
condition.  

 



HFSArchitects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
UNINTERRUPTIBLE POWER SUPPLY  16611-9 

© BNA Consulting, Inc 

a. Bypass voltage greater than +10% from the UPS rated output voltage.  
b. Bypass frequency greater than +0.5 Hz from the UPS rate output frequency.  
c. Phase differential of AC bypass voltage to UPS output  Voltage greater than +4 

degrees.  
 

4. Manual Transfer -- A manually initiated static transfer shall be made by depressing the invert 
on/off pushbutton on the system status panel.  

 
5. Overload Ratings -- The static bypass transfer switch shall have the following overload 

characteristics.  
 

a. 500% of UPS output rating for 0.1 seconds.  
b. 200% of UPS output rating for 90 seconds. 

 
6. Overloads in excess of the ratings given will cause the UPS to disconnect the load.  

 
7. Automatic Uninterrupted Forward Transfer -- The static transfer switch shall automatically 

forward transfer, without interruption, after (1) the equipment in turned "on", or (2) an overload 
induced reverse transfer has occurred and the overload current subsides to less than the UPS 
full load rating.  The automatic forward transfer shall occur only after the UPS automatically 
synchronized with the AC bypass input line.  

 
8. Forced Transfer -- The control logic circuitry shall provide the means of making a forced 

transfer of the static transfer switch on an interrupted basis, minimum interruption 200 
milliseconds, when the UPS inverter is not synchronized to the bypass AC input source.  

 
2.12 MECHANICAL DESIGN  
 

A. Enclosures  
1. The UPS shall be housed in free-standing, dead-front enclosure.  Doors and framework shall 

be of 14 gauge steel.  All instruments, status indicators, and controls shall be  mounted on 
either the front to the UPS module or internally.  The overall size of the UPS shall be 72" high, 
32" wide and 32" deep, maximum.  

 
B. Ventilation  

 
1. Forced air cooling shall be provided to ensure that all components are operated within their 

environmental ratings.  Power switching modules  shall be cooled by  redundant fans located 
over the power switching modules directly above critical components, to ensure that the 
cooling air path is not obstructed.  Internal air baffles shall carry heated air from large 
magnetic components to reduce the interior cabinet temperature.  Redundant fans shall be 
located above the air baffles.  Blower motors shall be equipped with sealed bearings.  Fan 
failures or a thermal overload protection shall be provided and shall be manually resettable.  

 
2.13 UPS BATTERY SYSTEM  
 

A. Battery Description  
 

1. The UPS shall be provided with a storage battery to serve as an emergency power source for 
the UPS inverter.  The ampere hour rating of the battery shall be sufficient to support the UPS 
inverter for the protections time specified with the UPS operating at rated load.  The battery 
rating shall be based on an ambient temperature of 25° C.  

 
2. Battery Life -- The battery shall be designed for an expected life of 5 years.  
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B. Battery Circuit Breakers  
 

1. The battery shall be in a self contained enclosure with a circuit breaker to disconnect  the DC 
circuit between the battery and the UPS inverter input.  The circuit breaker shall be equipped 
with a shunt trip and auxiliary switch.  The shunt trip shall be used to open the circuit breaker 
upon activation of the Emergency Power Off (EPO) pushbutton located on the UPS system 
status panel.  

 
2.14 ENVIRONMENTAL CONDITIONS  
 

A. General  
 

1. The UPS shall be capable of withstanding any combination of the following environmental 
conditions in which it must operate without mechanical or electrical damage, or degradation of 
operating characteristics.  

 
B. Ambient Temperature  

 
1. Operating 0° C to +40° C  
2. Non-operating and Storage: -20° C to +70° C  

 
C. Relative Humidity  

 
1. Operating: 0 to 95% for temperatures from 0° C to +40° C, excluding condensation due to 

temperature change.  
2. Non-operating and Storage:  0 to 95%, excluding condensation due to temperature change. 

 
PART 3 EXECUTION 
 
3.1 FIELD QUALITY CONTROL 

 
A. The following inspections and test procedures shall be performed by factory trained field service 

personnel during the UPS start-up. 
 
1. Inspect equipment for signs of damage. 
2. Verify installation per drawings supplied with installation manuals or submittal package. 
3. Inspect cabinets for foreign object. 
4. Verify neutral and ground conductors are properly sized and configured per manufacturer’s 

requirements as noted in manufacturers drawings supplied with installation manuals or 
submittal package. 

5. Inspect all cell cases. 
6. Inspect each cell for proper polarity. 
7. Verify all printed circuit boards are configured properly. 

 
B. Mechanical Inspection 

 
1. Check all control wiring connections for tightness. 
2. Check all power wiring connections for tightness. 
3. Check all terminal screws, nuts and/or spade lugs for tightness. 
 

C. Electrical Inspection 
 
1. Check all fuses for connectivity. 
2. Confirm input and bypass voltage and phase rotation is correct. 
3. Verify control transformer connections are correct for voltages being used. 
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4. Assure connection and voltage of the battery string(s). 
D. Electrical Identification: Refer to Section 16195 for requirements.  

 
3.2 UNIT START-UP 

 
A. Energize control power. 
B. Perform control/logic checks and adjust to meet manufacturer’s specification. 
C. Verify DC float and equalize voltage levels. 
D. Verify DC voltage clamp and over-voltage shutdown levels. 
E. Verify battery discharge, low battery warning and low battery shutdown levels. 
F. Verify fuse monitor alarms and system shutdowns. 
G. Verify inverter voltages and regulation circuits. 
H. Verify inverter/bypass sync circuits and set overlap time. 
I. Perform manual transfers and return. 
J. Simulate utility outage at no load. 
K. Verify proper recharge. 

  
3.3 DOCUMENTATION  
 

A. The manufacturer shall furnish the owner two instruction manuals covering the installation, operation 
and maintenance of the UPS and batteries.  

 
3.4 WARRANTY  
 

A. General  
 

1. The complete UPS system and self-contained battery cabinet shall be covered by a full parts 
and labor warranty as a system from the same manufacturer.  The warranty period shall be for 
twelve (12) months after customer acceptance or eighteen (18) months after shipment which 
ever occurs first.    
 

3.5 COMMISSIONING: 
 

A. Contractor is responsible to complete installation checklists provided by the commissioning authority. 
 

B. Contractor is responsible to complete functional performance tests provided by the commissioning 
authority and assist the commissioning authority in verifying the tests. 

 
END OF SECTION 16611 
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SECTION 16721 
 

FIRE ALARM AND DETECTION SYSTEM 
 
PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section.  

 
B. Division-16 Basic Materials and Methods sections apply to work specified in this section. 

 
1.2 DESCRIPTION OF WORK: 
 

A. Extent of fire alarm and detection systems work is indicated by drawings, schedules and as specified 
herein. 

 
B. Comply with NEC as applicable to construction and installation of fire alarm and detection system 

components and accessories.  Provide components and systems which are UL-listed and labeled for 
fire alarm.  Provide fire alarm and detection systems and accessories which are FM approved.  
Comply with State and local requirements as applicable. 

 
C. Comply with applicable provisions of current NFPA Standards 72, National Fire Alarm Code, local 

building codes, and meet requirements of local authorities having jurisdiction. 
 
1.3 SUBMITTALS: 
 

A. PRODUCT DATA:  Submit manufacturer's data on fire alarm and detection systems including, but not 
limited to, roughing-in diagrams and instructions for installation, operating and maintenance, suitable 
for inclusion in maintenance manuals. 

 
B. SHOP DRAWINGS: Provide shop drawings showing equipment/device locations and connecting 

wiring of entire fire alarm and detection system.  Include wiring diagrams and riser diagrams of panel.  
Provide dimensioned drawing of Fire Alarm Control Panel and Building Graphic. 

 
1. Shop drawings shall be prepared by an individual with a minimum NICET III (Fire Protection 

Engineering Technology/Fire Alarm Systems) certification. The individual’s name and 
certification number shall be shown on the submittal design drawings.  

 
C. CERTIFICATION:  Submit a written statement to the Architect and the state and local Fire Marshal's 

Office that each device of the fire alarm system will be installed, inspected and tested in accordance 
with applicable requirements of NFPA Standard 72. 

 
D. Provide to the Fire Marshall's office the following: 

 
1. A complete set of shop drawings indicating: 

 
a. Location of all alarm-initiating and alarm-signaling devices. 
b. Point-to-point wiring diagrams for all alarm-initiating and alarm-signaling devices. 

 
2. Wiring diagrams for: 
 

a. Alarm control panels. 
b. Auxiliary function relays and solenoids. 
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c. Remote signaling equipment. 
d. Standby battery calculations, including voltage drop calculation. 

 
3. A complete equipment list identifying: 
 

a. Type 
b. Model 
c. Manufacturer 
d. Manufacturer catalog data sheets 
e. UL Listing and/or FM approval showing compatibility of device with Fire Alarm Control 

Panel (FACP) 
 
4. A complete zone list identifying all: 

 
a. Alarm-initiating and alarm-signaling devices. 
b. Remote signaling and auxiliary function zones. 
c. Specific devices associated with each zone. 

 
E. Submit to State and Local Fire Marshall, a complete Certificate of Compliance 

 
PART 2  PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS: 
 

A. MANUFACTURER:  Subject to compliance with requirements, provide fire alarm and detection 
systems of one of the following: 

 
1. Grinnell 
2. EST 
3. Gamewell - FCI 
4. Simplex Time Recorder Co. 
5. Mirtone 
6. Mircom 
7. Notifier 
 

B. The job foreman or lead technician shall be factory trained and certified on the system being installed. 
Individual shall have a minimum NICET II certification. 

 
2.2 FIRE ALARM AND DETECTION SYSTEMS: 
 

A. GENERAL:  Provide an electrically operated, electrically supervised fire alarm system as described 
herein.  Include control units, power supplies, alarm initiating and indicating devices, conduit, wire, 
fittings and accessories required to provide a complete operating system.  Enclose entire system in 
raceway.  Provide basic wiring materials which comply with Division 16, Basic Materials and Methods 
Sections for raceways, conductors, boxes, fittings, supports, etc.  Minimum wire size to be #14 AWG 
copper. 

 
B. SYSTEM TYPE:  Analog addressable, non-coded.  Either manual activation of a fire alarm station or 

activation of an automatic initiating device energizes all fire alarm signaling devices, sounding a non-
coded alarm and providing device identification on an annunciator panel. 

 
C. SYSTEM OPERATION:  Provide system such that any manual station or automatic initiating device 

annunciates all alarm indicating units (bells, horns, buzzers, chimes, visual alarm lamps, etc.) 
continuously until the manual station or initiating device is restored to normal and the fire alarm control 
unit reset.  Annunciate alarm signals by device at the control panel and all remote annunciators.  
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Provide all conductors, raceway, equipment and labor to accomplish the following: 
 

D. For fans which are not part of the smoke evacuation system, deactivate air supply and return fan units 
simultaneously by means of a supervised master fan shutdown relay with slave relays as required.  
Restart air units automatically after panel has been reset.  Provide a bypass switch for master fan shut 
down relay for drill purposes, and indicate by a locked-in lamp that the circuit has been bypassed. 

 
E. Selectively activate and/or deactivate fan units as required. 

 
F. Release all magnetic door holders upon activation of an alarm from any device by use of a master 

relay in the control panel. 
 

G. Provide supervised circuits for the following: 
 

1. Close dampers upon activation of an alarm from any device through the HVAC interface 
relays at the Fire Command Center. 

2. Recall elevators, upon activation of an alarm, to the floor of building egress unless the alarm is 
on the egress floor, in which case recall elevator to the level designated by the Fire Marshall.  
Cooperate with the elevator supplier to ensure complete operable system.  Provide shunt trip 
breaker(s) as required. 

 
H. Central Station Monitoring.  Provide a UL listed fire control communicator in accordance with NFPA 71 

with a minimum of two reporting zones to the central station.  Provide a communicator with dual phone 
lines for central station reporting by using BFSK or pulsed single round fast format.  Provide integral 
trouble annunciator.  Provide with compatibility for automatic test reports every 24 hours.  Provide 
system and components which comply with UL 2635 and UL 864. 

 
I. Provide fire alarm control panel with capability of shutting down individual initiating devices for 

maintenance purposes without affecting the continued operation of other initiating devices. 
 

J. Provide manual fire alarm stations in boiler rooms, and main administrative office.  Provide external 
alarm horns sufficient to be heard in all parking areas. 

 
K. Sprinkler Supervision.  Provide a signal initiating and supervisory circuit to each PIV (post indicator) 

valve, and to each sprinkler riser and subdivision.  Provide continuous alarm signal upon actuation of 
any water flow signal initiating device.  Sound alarm until the condition has been corrected and the 
panel manually reset as required by UL864.  Provide separate alarm zones for: (1) alarm zones from 
“waterflow alarms”, (2) alarm zones from “supervisory alarm” indicating sprinkler system trouble. 
Provide power to all alarm bells furnished under Division 15.  Review final fire sprinkler drawings and 
coordinate for panel, flow and tamper switch locations. 

 
L. Provide relays, monitor modules and connections as required at control panel of kitchen hood 

suppression system for initiation of alarm signal to fire alarm control panel.  Connect hood suppression 
control panel to shunt trip breakers as required.  

 
M. Provide all required wiring from gas shut off valve to the hood suppression control panel.  Make all 

connections to insure a properly operating system.  Verify with Mechanical Contractor.  
 
2.3 SCOPE OF THE WORK: 
 

A. Provide a new addressable fire alarm system with 08 ANALOG initiating loops/minimum of 1500 
points. 

 
B. Provide all fire alarm devices. 
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C. Provide duct smoke detectors and fan relays at all fan units 2000 CFM and over.  Shut down all supply 
and return fans upon a general alarm signal.  

 
D. Provide a fire alarm duct detector within 5-feet of any fire/smoke damper as required to comply with 

IMC 607.5.4.1. The duct detector shall be listed for the air velocity, temperature and humidity at the 
point where it is to be installed. A duct detector will not be required at a fire/smoke damper located on 
a corridor wall where the corridor has smoke detection devices installed. For dampers installed within 
an unducted opening in a wall, a spot-type detector listed for releasing service shall be installed within 
5-feet horizontally of the damper. Provide a fire alarm relay at each fire/smoke damper. Provide a test 
switch at each location where the damper is located above an inaccessible ceiling or is located more 
than 10-feet above the finished floor. Coordinate the location of test switches with Owner/Architect. 

 
E. All initiating devices connected to the fire alarm control panel shall be analog addressable. 
 
F. All wiring shall be in conduit (3/4" minimum).  All conduit and connectors, shall be made of steel.  All 

conduit runs shall form a complete loop from the fire alarm control panel.  
 
2.4 FIRE ALARM CONTROL PANEL: 
 

A. The fire alarm control panel shall be microprocessor-based.  Each loop shall be capable of 99 analog 
addresses and 98 monitor and/or control addresses. 

 
B. If the microprocessor fails, the system shall execute a default signaling program.  This program will 

enable the panel to sound the audible signals and summon the Fire Department.  In addition, a red 
LED shall light to indicate the device wherein the alarm originated.  Inability of the system to sound 
signals or summon the fire department during microprocessor failure shall not be acceptable. 

 
C. The fire alarm control panel shall contain a 80 digit alphanumeric display and permit the user to 

perform all necessary functions including but not limited to the following: 
 

1. Alarm/Trouble Acknowledge. 
2. Alarm Silence 
3. Reset 
4. Lamp Test 
5. Control of Initiating Devices (on/off) 
6. Control of output modules (on/off) 
7. Change sensitivity of devices 
8. Change time 
9. Walk test 
10. Check system on battery voltage and current 

 
D. The fire alarm control panel shall be capable of alarm verification.  The control panel shall indicate 

which smoke detector is in alarm during the pre-alarm window. 
 

E. All alarm signals shall be locked in at the panel until the operated device is returned to it's normal 
condition and the control panel is manually reset. 

 
F. Alarm or trouble activation of initiating points shall be represented in English on the alphanumeric 

display on both the remote operating panel and the fire alarm control panel indicating the address of 
the specific device, i.e. Device L4S76, Smoke Detector,  1st floor Rm. 17. 

 
G. Each initiating and signal circuit shall be electrically supervised for opens, shorts, and ground faults in 

the wiring. 
 

H. The occurrence of any fault shall activate the system trouble circuitry but shall not interfere with the 
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proper operation of any circuit that does not have a fault condition. 
 

I. The system communication loops shall be capable of being wired using Class "A" (Style 6) supervised 
circuits (a ground fault on either conductor or a break shall not prevent a device from operating on 
either side of the break) 

 
J. The fire alarm control panel shall contain circuitry permitting the transmission of trouble and alarm 

signals over leased phone lines by the means of reverse polarity.  There shall be a supervised 
disconnect switch to allow testing of the fire alarm control panel without transmitting an alarm to the 
central station. 

 
K. The fire alarm control panel shall include the following features: 

 
1. Auxiliary SPDT alarm actuated contacts. 
2. Auxiliary SPDT trouble actuated contacts. 
3. A solid-state power transfer circuit that shall switch to standby power automatically and 

instantaneously if normal power fails or falls below 15% of normal ("brown out" conditions).  
This electronic circuit shall allow the batteries to be effectively "floated" on the operating 
system to avoid upsetting the normal microprocessor scan and minimize resultant nuisance 
troubles and/or alarms. 

4. A ground fault detector to detect positive or negative grounds on the initiating circuits, signal 
circuits, power circuits, and telephone line circuit.  A ground fault code on the alphanumeric 
display shall provide indication of either a positive or negative ground fault and shall operate a 
general trouble but shall not cause an alarm to be sounded 

5. A short circuit error message shall be a standard feature of the fire alarm control panel.  Each 
communication loop shall be monitored and shall have a distinctive error message. 

6. Lightning protection shall be a standard feature of the fire alarm control panel and shall be 
incorporated in the power supply circuit, common control circuits, signal circuits, and 
telephone line circuit. 

7. Individual circuit breakers shall be provided for the following: smoke detector power, main 
power supply, signal circuit #1, signal circuit #2, battery standby power, and auxiliary output. 

8. The fire alarm control panel shall be of dead-front construction.  One key shall allow access to 
all electronics or to the dead-front access to the operator functions 

9. Opening the main door shall expose all components for inspection or adjustment without 
further dismantling of the cabinet, control unit, or wiring. 

10. It shall be possible to check and adjust the sensitivity of all analog devices from the main fire 
alarm panel. 

 
L. The fire alarm control panel shall have batteries capable of powering the system for (24) hours in 

standby condition and (5) minutes in alarm. 
 

M. There shall be no special tools required for the programming of devices.  A standard slot head 
screwdriver only. 

 
2.5 REMOTE OPERATING PANEL: 
 

A. Remote Operating Panel (Provide color as selected by Architect) 
 

B. The Remote Operating Panel shall contain 80 digit alphanumeric display providing status of all devices 
including the fire alarm control panel. 

 
C. The Remote Operating Panel shall permit the user to perform all necessary functions including but not 

limited to the following: 
 

1. Alarm/Trouble Acknowledge 
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2. Alarm Silence 
3. Reset 
4. Lamp Test 
5. Control of Initiating Devices (on/off) 
6. Control of Output Modules (on/off) 
7. Change sensitivity of devices 
8. Change time 
9. Walk test 
10. Check System on battery voltage and current 

 
2.6 MONITOR MODULE (FCI AMM-2): 
 

A. Remote identification module devices shall be attached to any single normally open initiating device 
(heat detector, waterflow switch, duct detectors, sprinkler, tamper switches, kitchen hood, pull station, 
etc.).  The modules shall supply addressing and status information to the Fire Alarm Control Panel 
through the dual loop module. 

 
2.7 CONTROL POINT MODULE (FCI AOM): 
 

A. The control point module shall be connected to the same loop as the initiating devices, and shall 
provide a relay output (Form "C" 2 Amp @ 24 VDC, resistive only). 

 
B. This relay output shall be used to perform auxiliary functions. 

 
C. When the AOM is activated, the red "ACTIVE" LED shall be on solid.  Under normal conditions, the 

red   "ON LINE" LED shall flash. 
 
2.8 DOOR HOLDER (FCI FM-988): 
 

A. The door holder shall be wall mounted, semi-recessed; be powered at 120 VAC; and have 35 lbs. of 
holding force and be of a brushed aluminum finish. 

 
2.9 MANUAL FIRE ALARM STATION (FCI, MS-2, W/AMM-2): 
 

A. Provide red enclosure, manual fire alarm stations with the following features: 
1. Die-cast construction, for semi-flush mounting. 
2. Addressable alarm type electrically compatible with system requirements. 
3. Double Action 
4. Break glass design requiring unit to be opened for resetting, and requiring resetting before 

closing. Provide one spare “glass” for each manual station. Key reset, keyed like fire control 
panel. 
 

2.10 IONIZATION SMOKE DETECTORS (FCI ASD-I W/ADB-F BASE): 
 

A. All ionization smoke detectors shall be capable of being replaced without disconnecting any wires or 
wire connectors from the base of the detector.  Each detector shall be installed on a separate base.  
The detector base shall be capable of receiving  a photoelectric, ionization, or electronic thermal 
detector.  All ionization fire detectors shall be UL 268 listed.  All detectors shall have (2) viewable 
LEDs to indicate the status of the device. 

 
2.11 PHOTOELECTRIC DETECTORS (FCI ASD-P W/ADB-F BASE): 
 

A. All photoelectric detectors shall be capable of being replaced without disconnecting any wires or wire 
connectors from the base of the detector.   Each detector shall be installed on a separate base.  The 
detector base shall be capable of receiving a photoelectric, ionization, or electronic thermal detector.  
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All photoelectric detectors shall be UL 268 listed.  All detectors shall have (2) viewable LEDs to 
indicate the status of the device. 

 
2.12 DUCT FIRE DETECTORS (FCI DH500AC/DC WITH SAMPLING TUBE): 
 

A. Provide ionization type with UL 268A listings.  Each detector shall be equipped with a remote light.  
Each detector shall have (2) form "c" alarm contacts rated at 10 amps (at 120VAC). 

 
2.13 THERMAL DETECTORS (FCI ATD WITH/ADB-F BASE): 
 

A. Thermal detectors shall operate on the Rate-of-Rise principal.  The detectors shall have a fixed 
temperature rating of 135 degrees Fahrenheit.  Exception: in Boiler rooms, provide temperature rating 
of 200 degrees Fahrenheit. 

 
1. The heat detector shall consist of a base and a head. 
2. The base shall be capable of accepting either a smoke detector or a 135 (or 200) degree heat 

detector. 
3. The head shall automatically restore to its normal standby condition when the temperature 

returns to its normal range. 
 
2.14 AUDIOVISUAL ALARM HORNS (FCI, HMF/STS SEMI-FLUSH MOUNTED OR EQUAL): 
 

A. Provide audio-visual alarm horns with the following features: 
 

1. Die cast or stamped steel construction, finished in red enamel, suitable for indoor or outdoor 
application. 

2. Capable of 90 db (UL rating) sound level at 10 feet. 
3. Flush mounted 
4. Integrally mounted flashing light unit, with Lexan lens with block letters “FIRE”, and minimum 

flash rate of ONE per second, and 110 candela minimum. 
5. Electrically compatible with system requirements. 
6. Horns shall sound the temporal pattern (code 3) until silenced. 
7. Audiovisual alarm horns shall have the ability to silence horns while maintaining the strobe 

flash, until reset. 
8. Mechanical horn mechanism only, electronic horns are not acceptable. 
9. Maximum 24 horns per circuit, maximum 8 strobes per circuit. 

 
B. Strobes shall be synchronized when there are three or more within sight and less than 55 feet of 

viewer. 
 
2.15 STROBES (FCI Model STS, FLUSH MOUNT, WHITE): 
 

A. Provide strobe with flashing light unit, with Lexan lens with block letters “FIRE”, and minimum flash 
rate of ONE per second, and high intensity 110 candela minimum.  Strobes shall be synchronized 
when there are three or more within sight and less than 55 feet of viewer. 

 
2.16 AUXILIARY RELAY (FCI, ARB-C): 
 

A. Remote auxiliary relay boards shall be rated at 10 AMPS @ 120 VAC.  A red LED shall light to 
indicate relay activation.  All relays shall transfer on general alarm and latch on until reset.  All relays 
shall be supervised.  The control output provided can be used in conjunction with fire alarm 
applications (i.e. fan controls, dampers, doors, and any other general alarm control). 
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2.17 INITIATING MODULES: 
 

A. Provide style "6" initiating modules capable of receiving and annunciating an alarm from any detector, 
even with a single fault condition on any initiating circuit.  

 
B. Power all smoke detectors from the "Style 6" initiating loop wiring.  For systems which power smoke 

detectors separately from the "Style 6" loop, provide monitoring for both the power source and the 
independent initiating wiring, so that complete trouble and alarm indication is achieved by loop.  
Provide capability to operate all smoke detectors, even with a single fault condition on the smoke 
detector power wiring.  Provide one spare initiating circuit. 

2.18 SIGNALING MODULES: 
 

A. Provide signaling as required.  Provide power adequate to sound all signaling devices concurrently.  
Provide supervised indicating circuits for polarized 24V D.C. alarm signaling devices.  Provide 2 spare 
signaling circuits. 

B. Each signal circuit shall have a separate disconnect switch for servicing the fire alarm system.  Each 
and every indicating circuit shall have a distinct location description.  Power supply shall be at fire 
alarm control panel.  Remote power supplies and indicating circuits will not be acceptable. 

 
2.19 SUPPLEMENTAL NOTIFICATION CIRCUITS (FCI SNAC-4): 
 

A. Provide supplementary notification appliance circuit panel(s) as required.  The ‘SNAC’ shall be 
capable of supplying up to four Class A, Style Z notification appliance circuits.  The panel shall contain 
its own battery charger, regulated power supply, and shall be supervised for ground fault, overcurrent, 
open circuits and low battery conditions.  Ground fault, battery and circuit trouble conditions shall 
transmit a trouble signal to the main fire alarm control panel.  

 
2.20 DOOR HOLDER POWER SUPPLY (FCI #(PS5-BFS-24-UL): 
 

A. Door holders shall be powered by a power supply separate from the fire alarm system power supply.  
The power supply shall have its own battery back-up capable of holding all doors for a minimum of one 
hour on the loss of 120vac supply power.  

 
2.21 SYSTEM CONFIGURATION PROGRAMMING: 
 

A. To help the owner in programming, system changes, and servicing, the fire alarm system shall have 
the following functions. 

 
1. The FACP shall be capable of an auto-configuration, which via a password, all analog devices 

and panel modules are automatically programmed into the system.  At this point the system 
will operate as a general alarm system without any other programming. 

2. If any two devices are addressed the same, the LED's on both devices will light steady and 
the panel will read "extra address and the address number”. 

3. If any device is installed and not programmed into the system the LED will light steady and the 
panel will read the same as above. 

 
2.22 BATTERIES/POWER SUPPLIES: 
 

A. Provide standby batteries capable of operating fire alarm system for minimum of 24 hours, then 
operating all indicating units for at least  five minutes.  Locate batteries in fire alarm control unit, or in 
similar type enclosure located as directed.  Provide all interconnecting wiring.  Place batteries which 
vent hydrogen gas in separate enclosure.  Provide 30 percent spare capacity. 
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PART 3  EXECUTION 
 
3.1 GENERAL REQUIREMENTS: 
 

A. Install fire alarm and detection systems as indicated, in accordance with equipment manufacturer’s 
written instructions and complying with applicable portions of NEC and NECA’s “standard of 
installation”. 

 
B. Install wiring, raceways, and electrical boxes and fittings in accordance with Division 16 Basic 

Materials and Methods section, “Raceways”, “Wires and Cables”, and “Electrical Boxes and Fittings”, 
and in accordance with other sections, as applicable. 

 
C. All wire used on the fire alarm system shall be U.L. Listed as fire alarm protective signaling circuit 

cable per NEC, Article 760.   
 

D. If twisted or shielded wire is required or recommended by the manufacturer it must be used. 
 

E. Review proper installation procedure for each type of device with equipment supplier before 
installation.   

 
F. Provide a minimum of one 3/4" conduit with (2) Cat 3 telephone cables from FACP to main telephone 

terminal. 
 

G. Where smoke or heat detectors are specified, install device a minimum of three feet from adjacent air 
supply diffusers to ensure proper operation of device. 

 
H. Refer to NFPA for spacing and exact placement of fire alarm devices. 
 
I. Electrical Identification: Refer to Section 16195 for requirements.  

 
PART 4 FINAL ACCEPTANCE AND GUARANTEE 
 
4.1 GUARANTEE: 
 

A. Furnish a three-year guarantee for all equipment, materials and installation, including all labor, 
transportation, and equipment. 

 
B. Emergency Response.  The fire alarm equipment supplier shall provide an emergency response within 

four hours of any reported system failure to resolve the problem on a continuous basis. 
 
4.2 PRE-TEST: 
 

A. The contractor shall with a representative of the manufacturer conduct a test 3 days before the final 
test to verify operation of all devices.  Any problems must be corrected before the final test. 

 
4.3 FINAL TEST: 
 

A. Before the installation shall be considered completed and acceptable, a test on the system shall be 
performed as follows: 

 
1. The contractor's job foreman, a representative of the manufacturer, a representative of the 

owner, shall operate  every building fire alarm device to ensure proper operation and correct 
annunciation at the control panel. Fan shutdown and door holder circuits shall operate. 

2. Conduct a full 24 hour test of battery operation.  System shall be put on the batteries for a full 
24 hours and all notification appliances shall be operational for a period of 5 minutes. 
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B. The supervisory circuitry of the initiating and indicating circuits shall also be verified. 

 
C. Provide the following spare devices: 

 
1. 10 smoke detectors with base 
2. 10 thermal detectors with base 
3. 10 strobe/horns 
4. 5  manual pull stations with addressable modules 
5. 4 duct smoke detectors 

 
D. Provide 20 feet of conduit with wiring (completely installed and wired) for each spare device. 

 
4.4 COMMISSIONING: 

 
A. Contractor is responsible to complete installation checklists provided by the commissioning authority. 

 
B. Contractor is responsible to complete functional performance tests provided by the commissioning 

authority and assist the commissioning authority in verifying the tests. 
 

PART 5 AS BUILT DRAWINGS AND OPERATION AND MAINTENANCE MANUALS: 
 
5.1 LABELING: 
 

A. All devices shall be labeled with their appropriate address.  The labels shall be 18 point pressure 
sensitive labels. 

 
B. All initiating devices shall be programmed to include the device address and a complete user text 

English location description, i.e. Device L4S76, Smoke Detector, 1st floor Rm.17  
 
5.2 AS BUILT DRAWINGS: 
 

A. A complete set of CAD "as-built" drawings showing installed wiring, color coding, specific 
interconnections between all equipment, and internal wiring of the equipment shall be delivered to the 
owner upon completion of the system.  Vendor shall not request drawings from the Engineer.  Vendor 
shall request current architectural drawings from the Architect and include all cost with bid. 

 
B. A building map shall be supplied to the owner indicating the exact location of all devices along with the 

addresses of the individual devices.  Install building fire alarm map adjacent to the fire alarm panel and 
all remote operating panels.  Provide high quality plastic sign (map holder) with two layers.  The back 
layer shall be painted black.  The front layer shall be a clear center for viewing the CAD fire alarm 
drawing.  Edges of the sign shall be colored to match the building interior.  The building map shall 
indicate the various devices and wiring by the use of different colors (minimum of five colors). 

 
C. Provide a CD to the Owner containing the information specified below.  The CD shall include all 

information required to allow the Owner to change the fire alarm program themselves.  The CD shall 
contain a minimum of the following: 

 
1. CAD drawing files of building fire alarm map. 
2. CAD drawing files of as-built fire alarm components and point to point connections. 
3. General configuration programming. 
4. Job specific configuration programming. 
5. Tutorial file on complete programming of fire alarm system. 
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5.3 OPERATING AND MAINTENANCE MANUALS: 
 

A. Operating and maintenance manuals shall be submitted prior to testing of the system.  Manuals shall 
include all service, installation, and programming information.  

 
5.4 TRAINING: 
 

A. Provide four (4) hours training on the operation and installation of fire alarm system, at job site, at no 
cost to owner. 

 
B. Provide programming training and software sub-licensing in owner's name.  Sub-licensing agreement 

shall include the U.L. requirement to allow the owner to do any programming that the supplier is 
allowed to do during commissioning, testing, service and field additions or deletions to the fire alarm 
system.  The fire alarm supplier shall provide this training and licensing at no cost to the owner, 
including transportation (if outside Salt Lake City), lodging, meals, and training manuals. 

 
END OF SECTION 16721 
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SECTION 16740 
 

TELEPHONE SYSTEM 
 
PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section.  

 
B. Division-16 Basic Materials and Methods sections apply to work specified in this section.  

 
1.2 DESCRIPTION OF WORK:  
 

A. The extent of telephone system work is indicated by drawings and is hereby defined to include, but not 
be limited to raceway, outlets, device plates, backboards, grounding and miscellaneous items required 
for complete raceway system. 

 
B. Refer to other Division-16 sections for requirements for raceways, trays, boxes and fittings, wiring 

devices (plates), and supporting devices, and other sections, as applicable.  
 
1.3 QUALITY ASSURANCE:  
 

A. Comply with applicable portions of NEC as to type products used and installation of components.  
Provide products and materials which have been UL-listed and labeled. 

 
PART 2 PRODUCTS  
 

A. GENERAL:  Provide complete raceway system for telephone including but not limited to, raceway, 
outlets, device plates, backboards, grounding and miscellaneous items as required.  

 
B. Provide 4" square box with appropriate plaster or tile ring.  

 
C. Provide telephone coverplates for wall outlets to match color and material of wiring device plates; for 

floor outlets, match color and material of floor power outlet covers.  
 

D. Provide fire treated, or hypalon coated plywood terminal backboards, 4' x 8' x ¾" unless noted 
otherwise.  

 
PART 3 EXECUTION  
 
3.1 INSTALLATION OF TELEPHONE SYSTEM:  
 

A. GENERAL:  Install raceway system as indicated to comply with NEC and recognized industry 
practices.  Run ¾" conduit from each telephone outlet to terminal backboard, tray, or terminal cabinet.  
Run a minimum of one 3/4" conduit from terminal backboard or cabinet to the fire alarm control panel.  
Provide nylon pull cord in all empty raceway. 

 
B. GROUNDING:  Provide one #6 bare copper ground from each telephone terminal board to the service 

entrance ground.  Enclose in suitable raceway for entire length.  Coil six feet of conductor at each 
terminal board.  Make connection at service entrance ground.  See drawings for additional 
requirements.  
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C. POWER:  Provide a minimum of four duplex receptacles on two dedicated circuits adjacent to each 
terminal backboard or cabinet.  See drawings for additional power outlets.  

 
END OF SECTION 16740 
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SECTION 16781 
 

TELEVISION SYSTEMS 
 
PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section.  

 
B. Division-16 basic materials and methods sections apply to work specified in this section.  

 
1.2 DESCRIPTION OF WORK: 
 

A. Provide television distribution systems, of types, capacities, and channels/frequencies as indicated; 
Consisting of channel filters, distribution amplifiers, modulators, cabling, matching transformers, 
baluns, signal dividers, and other components as required for a complete installation.  Except as 
otherwise indicated, provide manufacturer’s standard system components; construct and design in 
accordance with published product information.  Passive distribution equipment shall pass frequencies 
from 5 to 600 MHZ.  

 
B. The system shall receive and distribute signals from a roof mounted antenna system and/or cable 

system.  Channels 2,4,5,7,9,11,13 shall be distributed on channel.  Channels 14 and 30 shall be 
converted to mid-band channels as selected by the owner.  Provide (2) modulators with channel 
conversion for this purpose.  Provide (2) modulators and (2) channel elimination filters.  One to 
distribute channel one and the other to distribute a signal from a VCR or DVD.  Both channels shall be 
for off the air channels. 

 
C. Refer to other Division-16 sections for requirements for raceways, boxes and fittings, wiring devices 

(plates), and supporting devices, and other sections, as applicable. 
 

D. Provide system testing as described herein. 
 
1.3 QUALITY ASSURANCE:  
 

A. Comply with applicable portions of NEC as to type of products used and installation of components.  
Provide products and materials which have been UL-listed and labeled. 

 
1.4 SUBMITTALS: 
 

A. Submit manufactures data and installation details for all devices, plates, cables and similar equipment. 
 

1.5 INSTALLER: 
 

A. Qualified with at least three years of successful installation experience on projects with television 
system installation work similar to that required for this project. 

 
PART 2 PRODUCTS 
 
2.1 GENERAL: 

 
A. Amplifiers, splitters, couplers, etc. shall be installed in sound equipment rack as indicated on plans.  

The cable shall be installed in minimum of ¾” conduit to equipment rack or cable tray. 
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B. Trunk cable shall connect room tap-off’s to head-end equipment and loop through to adjacent room.  
End of line resistors shall terminate the last tap-off.  

C. Provide cable for each outlet to connect the television receivers and VCR to the system outlets. 
 

D. For purposes of this specification OdBmv shall be equal to 1,000 microvolt across 75 OHMS. 
 
E. System signal to noise shall be 50 DB or greater to provide a taso grade excellent picture.  Contractor 

shall submit a calculation showing how system noise figured is derived.  
  
F. All passive distribution equipment and cable shall pass frequencies from 5 to 600 MHZ and be back 

matched for future sub-channel room origination. 
 
G. All splitters and couplers shall provide a shielding level of at least 80 DB. 
 
H. All outlets shall be isolated from the cable by a minimum of 12 db and from any other outlet by a 

minimum of 28 db. 
 
I. All “F” connectors shall be the one piece type with at least a ½” long annealed crimpring.  Each 

connector shall be installed with a hex crimp tool. 
 
J. Signal levels at any system outlet shall be no less than +5 dBmv or more than +18 dBmv for any 

distributed cable channel or in-house modulated signal.  These specifications assume a CATV signal 
of +10 dBmv or greater on all cable channels and flatness of +/- 5 dBmv. 

 
K. All installed electronic equipment shall be rated for continuous operation and shall be UL listed.  

Amplifier power supplies shall be regulated to compensate for line voltage fluctuations. 
 
L. All lines shall be terminated with 75 OHM 5% resistors. 
 
M. The contractor shall ascertain the requirements of the project and shall provide any taps, filters, outlets 

or cable required to achieve the specified performance and provide a picture at any outlet equal in 
quality to that of signals directly from the cable drop. 

 
2.2 EQUIPMENT: 
 

A. Equipment as specified is manufactured by Blonder Tongue, West Penn and Pico Macom.  Equal of 
Jerrold, Scientific Atlanta, Belden or Times Fiber shall be accepted. 

 
B. Splitter – Blonder Tongue CRS Series: 

The splitter shall be constructed with “F” connectors in a die cast housing which provides radiation 
shielding of 80 dB.  Band pass shall 5 to 600 MHZ and splitting loss shall not exceed 4.2 dB for the 2-
way or 7.2 for the 4-way.  Port to port isolation shall be at least 25 dB with an output return loss of at 
least 18 dB.  

 
C. Tapoff outlet – Blonder Tongue V1GF-FT.   

Each outlet shall provide a receptacle which shall accept an “F” or “G” connector.  The outlet shall be a 
through type with no tap down isolation.  All outlets shall be installed in a 4” square box at least 2.5” 
deep with a single-gang plaster ring and a cover to match the electrical receptacles. 

  
D. DVD Player – JVC XV-FA95GD.   

Provide DVD player compatable with DVD video, CD CD-R/RW and video CD.  Provide with 
component video, composite video, and S-video terminals. 
 

E. VCR Player – JVC HR-FS1U.   
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Provide VCR player with dual azimuth – 4 video heads, from AV inputs, AV outputs on rear panel and 
181 channel tuner. 

 
F. Antenna – Winegard PR-7052.   

Provide roof mounted antenna with 49 active elements, dual action director/reflector screen and wrap-
around mast clamps with four locking jaws. 

 
G. Amplifier – Blonder Tongue RMDA – 750 – 30.   

Provide distribution amplifier which is capable of being rack mounted with built-in variable gain and 
slope controls.  Provide with input and output test parts, with front panel access to all controls. 

 
H. Coaxial Cable – West Penn 25843.   

The cable shall be a 75 OHM Coaxial type with a 20 gauge solid copper center conductor, 
polyethylene foam dielectric and a plenum jacket.  The cable shall be constructed with two separate 
100% mylar foil shields plus separate aluminum braid shield with 95% coverage to fleet FCC system 
radiation standards.  Attenuation at 890 MHZ shall not exceed 7.3 DB per 100 feet.  Velocity of 
propagation shall be at least 83%.  

 
I. Connecting Cable – PicoMacom J 72-FF (Provide 1 for each outlet installed).   

The cable shall be 6 feet in length and equipped with an “F” connector on each end.  Cables shall be 
constructed of RG 59 type cable with braided shield and solid diaelectric. 

 
J. Monitor – JVC C-13311 

Provide 13”  television monitor mounted on shelf in equipment rack.  Input shall be tied to the output of 
the distribution system. 
 

PART 3 EXECUTION 
 
3.1 INSTALLATION OF TELEVISION SYSTEMS: 
 

A. Install television systems and ancillary equipment as indicated on drawings and in accordance with 
equipment manufacturer’s written instructions, and the NEC, and with recognized industry practices, to 
insure that the television systems fulfill requirements. 

 
B. Coordinate with other work, including raceways, and electrical boxes and fittings work, as necessary to 

interface installation of television systems with other work. 
 

C. Use extreme care in handling, fishing and pulling of electronic coaxial cable to avoid damage to cable 
and shield.  Avoid excessive number of bends. 

 
3.2 GROUNDING: 
 

A. Provide equipment grounding connections, sufficiently tight to assure a permanent and effective 
ground, for system components.  Antennas and supporting structures, as indicated. 

 
3.3 FIELD QUALITY CONTROL: 
 

A. TESTING: 
 
1. Upon completion of installation of TV system and after electrical circuitry has been energized, 

demonstrate capability and compliance with requirements.  Where possible, correct 
malfunctioning units on site, then retest to demonstrate compliance; otherwise, remove and 
replace with new units, and proceed with testing.  
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B. RECORD DRAWINGS: 
 
1. Provide a complete set of “as built” drawings showing wiring, specific interconnections 

between all equipment and internal wiring of equipment. 
 

3.4 OPERATING AND MAINTENANCE MANNUALS: 
 

A. Operating and maintenance manuals shall be submitted prior to testing of system.  A total of (2) 
manuals shall be delivered to the owner.  Manuals shall include all service, installation, and 
programming information. 

 
3.5 TRAINING:  
 

A. Provide four (4) hours training on the operation and installation of the TV system, at job site, at not 
cost to owner. 
 

3.6 COMMISSIONING: 
 

A. Contractor is responsible to complete installation checklists provided by the commissioning authority. 
 

B. Contractor is responsible to complete functional performance tests provided by the commissioning 
authority and assist the commissioning authority in verifying the tests. 

 
END OF SECTION 16781 
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SECTION 16783 
 

SECURITY SYSTEMS 
 
PART 1 – GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section. 

 
B. Division-16 Basic Materials and Methods sections apply to work specified in this section. 

 
1.2 DESCRIPTION OF WORK 
 

A. The security systems consist of an Intrusion Detection System and an Access Control System. The 
security systems work is indicated by drawings and is hereby defined to include, but not be limited to 
equipment,raceway, outlets, coverplates, cabinets, grounding and miscellaneous items required for 
complete system. 

 
B. Refer to other Division-16 sections for requirements for raceways, trays, boxes and fittings, and 

supporting devices, and other sections, as applicable. 
 
1.3 QUALITY ASSURANCE: 
 

A. MANUFACTURERS:  Firms regularly engaged in manufacture of security system equipment and 
components of the types described here-in and whose products have been in satisfactory use in 
similar applications for not less than 5 years. 

 
B. INSTALLER:  Qualified technicians:  With at least 3 years of successful installation experience with 

security systems, and shall be a Bosch Certified Security Dealer. 
 
1.4 SUBMITTALS: 
 

A. PRODUCT DATA:  Submit manufacturer's data sheets including specifications, installation 
instructions, and general recommendation for each type of equipment specified. 

 
B. SHOP DRAWINGS:  Submit dimensioned drawings and wiring layout for any changes in wiring from 

the layout on the drawings. 
 
PART 2 – PRODUCTS 
 
2.1 GENERAL:  Provide a complete and operable security intrusion detection and access control system, which 

utilizes door contact, motion sensor and card readers to maintain building security. 
 
2.2 INTRUSION DETECTION SYSTEM:  
 

A. Intrusion Detection Panel Bosch No. 9412GV2. Provide intrusion detection panel complete with the 
following items: 
 
1. Transformer No. D1640 
2. Dual Phone Line Switcher No. D928 
3. Addressable Expansion Module No. D8125. 
4. Ethernet Interface Module No. DX4020. 
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5. ATM keypad No. D1260B 
6. Battery 7AH 12VDC 
7. Surface Mount Can, 16” H x 16” W x 3.5” D. 
8. Transformer/Receptacle Kit No. D8004 

 
B. Power Supply Panel Bosch No. RK-AL 400ULX. Provide power supply, complete with the following 

items. 
 
1. Battery 7AH 12VDC. 
2. Surface Mount Can, 16” H x 16” W x 3.5” D. 
3. Transformer/Receptacle Kit No. D8004. 

 
C. Provide the following field installed devices: 

 
1. Popit No. D9127U. 
2. ATM Keypad No. D1260B. 
3. Door Contact Sentrol No. 1078. 
4. Infrared Detectors: 

 
a. Wide Motion Detection Systems ISN-CCI-50W. 
b. Narrow Motion Detection Systems ISN-CCI-100N. 
c. 360° Motion Detection Systems DS939. 
 

2.3 ACCESS CONTROL SYSTEM 
 

A. Access Control Panel Bosch Ready Key Pro. Provide access control panel complete with the following 
items: 
 
1. Intelligent System Controller No. LNL-500. 
2. Dual-Reader Interface Module No. LNL-1320. 
 

a. Provide one module for every two doors. 
 

3. Onboard Cobox Micro. Serial Server No. LNL-ETHLAN-MICR. 
4. Surface Mount Can 24” H x 18” W x 4.5” D. 
 

B. Power Supply Panel: Bosch No. RK-AL400 ULX. Provide power supply panel complete with the 
following item: 
 
1. Battery 18AH 12VFC. 
 

C. Provide the following field installed devices: 
 
1. Office Panic Switch. 
2. Proximity Card Reader; Hid Corp ARD-R40. 

 
D. Provide a laptop computer for client software Access Control System. Computer to be mounted in a 

lockable cabinet next to the Access Control Cabinet. The laptop shall meet the following minimum 
requirements: 

 
1. 2.33 GHz Dual Core Processor 
2. 1 Gb of DDR2 ram 
3. 100Gb SATA hard drive (7200 RPM) 
4. 24X CD-RW/DVD Drive 
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5. 128Mb video card 
6. 32 Bit Sound Card 
7. 1Gb Network interface card 
8. 15.4 TFT screen 
9. PC card: One Type I or Type II. 
10. I/O Ports: 2 USB 2.0, VGA, Serial 
11. Windows XP Pro Operating System. 

 
2.4 WIRING: 

 
A. Provide the following wiring for the intrusion detection system components. 

 
1. ATM Keypad: 2 pair #18 twisted. 
2. Popit/Motion/ Door Contact: 2 pair #18 twisted. 
3. Network Switch: Two CAT6 cables. 
4. Fire Alarm Transponder: 2 #18. 
5. Access Control Panel: 8 #18. 
6. Phone Board: 8 #22, connected ahead of all other phone equipment. 

 
B. Provide the following wiring for the access control system components. 

 
1. Office Panic Switch: 2 pair #18 twisted 
2. Door Hardware Power Supply- Belden #638AFS Access Control Banana Peel Cable. 
3. Door Hardware Power Supply to the following: 

 
a. Card Reader; Belden #638AFS. Access Control Banana Peel Cable. 
b. Door Hardware; 1 pair #18 twisted. 

 
PART 3  – EXECUTION 
 
3.1 INSTALLATION OF SECURITY SYSTEM 
 

A. GENERAL:  Install security system as indicated, in accordance with equipment manufacturers written 
instructions, and with recognized industry practices, to ensure that system equipment complies with 
requirements.  Comply with requirements of NEC, and applicable portions of NECA's "Standards of 
Installation" practices. 

 
B. Review and coordinate security system layout and wiring with Jordan School District Maintenance 

Department and get approval prior to rough-in. 
 

C. Coordinate all equipment locations and mounting details with other trades and suppliers. 
 

D. Mount security devices a minimum of 3 feet from heat or air movement sources 
 

E. GROUNDING:  Provide grounding connections sufficiently tight to assure permanent and effective 
ground. 

 
F. TESTING:  Upon completion of installation of system and after energized, demonstrate system 

compliance with intent. 
 

G. WIRING: Install all wiring in conduit raceway.  Wire all components of the system in accordance with 
factory recommendations.  All devices shall be wired through POPIT modules to a data loop which is 
tied to the control communicator.  The common cable shall be 18 gauge stranded with one pair 
shielded and one pair unshielded in a PVC jacket.  All final connections shall be made by a qualified 
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technician familiar with the school district procedures and the manufacturer's equipment.  Label each 
junction box throughout system, ‘Security’, indicate zone number, and paint cover of junction boxes 
orange (Kwal Howells Orange Fiesta AC107Y). 

 
H. ZONING:  Each location shall be provided with a D8127T POPIT module which has been assigned a 

discreet address.  Each detector, door switch, sensing device shall be considered a location.  Multiple 
doors at a common entry shall be considered one location. 

 
I. LABELING: Label all devices with their appropriate address with 30 point KROY labels. 

 
J. WARRANTY:  Provide warranty complying with Division 16001. 

 
K. Provide the following spare devices, for installation as directed by the Engineer/Architect. 

 
1. 15 Popit 
2. 1 ATM keypad. 
3. 10 door contacts 
4. 5 infrared detector (wide) 
5. 5 infrared detector (narrow) 
6. 5 infrared detector (360°) 
7. 2 card readers. 
8. Provide 50’ of conduit with 2 pair  #18 twisted for each device and connect into loop as 

directed. Provide 50’ of conduit with Belden #638AFS cable for each reader. Credit back all 
unused material and labor to the Owner. 

 
3.2 AS BUILT DRAWINGS: 
 

A. A complete set of CAD “AS-BUILT” Drawings showing installed wiring, color coding, specific 
interconnections between all equipment, and internal wiring of the equipment shall be delivered to the 
owner upon completion of the system. 

 
B. A building map (2 copies)shall be supplied to the owner indicating the exact location of all devices 

along with the addresses of the individual devices.  Install building security map adjacent to the 
security control panel.  Provide high quality plastic sign (map holder) with two layers.  The back layer 
shall be painted black.  The front layer shall be a clear center for viewing the CAD security drawing.  
Edges of the sign shall be colored to match the building interior.  The building map shall indicate the 
various by the use of different colors (minimum of five colors). 

 
C. The disk containing the files shall be supplied to the owner.  These disks shall include all information 

required to allow the district to change the security program themselves.  These computer disks shall 
contain a minimum of the following: 

 
1. CAD drawing files of building security map. 
2. CAD drawing files of AS BUILT security components and point to point connections. 
3. General configuration programming. 
4. Job specific configuration programming. 
5. Tutorial file on complete programming of security system. 

 
3.3 COMMISSIONING: 

 
A. Contractor is responsible to complete installation checklists provided by the commissioning authority. 

 
 
 



HFSArchitects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
SECURITY SYSTEMS 16783-5 

© BNA Consulting, Inc. 

B. Contractor is responsible to complete functional performance tests provided by the commissioning 
authority and assist the commissioning authority in verifying the tests. 

END OF SECTION 16783 
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SECTION 16784 
 

SOUND AND INTERCOMMUNICATIONS SYSTEMS 
 
PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section. 

 
1.2 DESCRIPTION OF WORK: 
 

A. Extent of sound systems work is indicated by drawings and schedules.  Refer to riser diagrams for 
typical wiring methods. 

 
B. Types of Sound Systems in this section include the following: 

 
1. Central Intercom/Program Distribution/Time Signaling 

 
C. Provide and install complete, functioning systems as described herein.  Work under this section 

includes the following: 
 

1. All sound system equipment, cables, and installation. 
2. All metal cabinets and required housings. 
3. Provide coordination with other trades as required in connection with sound system 

installation. 
4. Final testing and documentation. 

 
D. The following sound system components shall be provided by others: 

 
1. Raceway 
2. AC power 
3. Support structure for loudspeakers 

 
1.3 QUALITY ASSURANCE: 
 

A. MANUFACTURERS:  
 

1. Firms regularly engaged in manufacture of sound equipment, components and accessories, of 
types, capacities and characteristics required, whose products have been in satisfactory use 
in similar service for not less than 5 years.  Equipment supplier shall be authorized 
representative of the manufacturer of each major piece of equipment and be currently 
authorized by the manufacturer to furnish, install and service that particular equipment.  

 
B. INSTALLER:  

 
1. Qualified with at least 5 years of successful installation experience with similar systems. 

 
C. QUALIFICATIONS: 

 
1. Any system and/or equipment proposed as an equal to that specified must be proven to 

conform to the standards established herein.  The contractor must obtain the engineer's 
approval in writing prior to bidding equipment other than that specified.  The manufacturer's 
name, model numbers and three (2) copies of shop/working drawings complete with catalog 
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sheets, technical and installation data shall be submitted for approval. 
 

2. Anyone seeking approval to bid must submit booklets of equipment proposed and a letter 
stating that the equipment submitted is either equal to or better than that which is stated and 
the reasons why.  Companies seeking approval must also guarantee that the system which he 
is submitting will meet the requirements of the state, city and county over the building project.  
Pre-qualification of contractor shall be done 5 working days prior to bidding of the project.  

 
3. Substitute proposals shall include all items of labor, material and equipment required for the 

installation of the substitute equipment including all changes in conduit, wiring, etc. 
 

4. Each bidder proposing to use substitute equipment, shall advise the Electrical Engineer and 
Electrical Contractor ten (10) calendar days prior to the bid date of changes required to wiring, 
conduit, back boxes and terminal cabinets in order to utilized the proposed equipment.  
Substitution of alternate equipment will make the bidder responsible for ANY additional costs 
necessary to make the proposed system function as specified. 

 
5. The system shall be supplied by the manufacturer's authorized representative who is qualified 

in the proper installation, operation and service of the system.  Certification shall be submitted 
verifying that the bidder is the manufacturer's authorized representative. 

 
D. NEC COMPLIANCE:  

 
1. Comply with NEC as applicable to construction and installation of sound system components 

and accessories. 
 
1.4 SUBMITTALS: 
 

A. PRODUCT DATA:  
 

1. Submit manufacturer's data for sound system components. 
 
PART 2 PRODUCTS 
 
2.1 SOUND SYSTEMS: 
 

A. GENERAL:  
 

1. Provide sound system products of types, sizes and capacities indicated, which comply with 
manufacturer's standard design, materials, components; construct in accordance with 
published product information, and as required for complete installation.  Provide sound 
system for application intended, and with the following components and function features. 

 
2.2 INTERCOMMUNICATION, PROGRAM DISTRIBUTION, CLOCK/TIME SIGNALING SYSTEM SCOPE: 
 

A. The contractor shall provide and install a complete, new, functioning intercommunication, program 
distribution, time and class change signal system as described in these specifications and shown on 
the drawings.  

 
B. Control equipment shall be located in a steel rack cabinet in located as shown.  All loudspeaker and 

intercom telephone circuits shall be wired to the console.  The contractor shall provide a 4 pair cable 
between the console and a terminal block in the telephone room. 

 
C. The tie between the intercom console and the telephone system shall provide four administrative 

telephone circuits to appear on facility key telephones as assigned by the phone vendor.  These circuit 
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appearances shall allow administrative system users to simultaneously hold three different 2-way 
conversations with system loudspeakers, converse with three intercom system phones or access ALL 
CALL or Zone Page. 

 
D. All class-change signaling shall be sounded over system loudspeakers as programmed.  Clocks shall 

be flush mounted as shown.  12" clocks shall be battery powered.  The contractor shall provide a fresh 
battery and install each clock set to the correct local time.  Large areas shall be provided with 15" 
clocks with wire guards. 

 
E. A control telephone with digital display shall be provided and installed at the equipment cabinet for 

system programming and diagnostics.  A large digital display with audible signal shall be wall mounted 
in the receptionist's office. 

 
F. The system shall be installed with a minimum of 140 station circuits (expandable to at least 240 

stations), four 12 watt amplifiers for voice-controlled intercom and at least 200 watts of power for ALL 
CALL. 

 
G. All loudspeaker circuits may be accessed and operated with two-way voice, actuated amplifiers to 

allow communications from system telephones to all loudspeaker equipped areas.  
 

H. A manually operated control panel which operates independently of the telephone controlled 
program/intercom/time system shall be  provided in the equipment rack.  The panel shall include a 20 
watt intercom amplifier plus a microphone and controls to access both EMERGENCY and ALL CALL 
paging.  Manual intercom room selection shall be made from switchbanks.  All loudspeaker circuits 
shall be individually terminated on switchbanks. 

 
I. The contractor shall provide push button call switches located as shown on the drawings. 

 
J. Wiring shall be provided in each classroom for the future addition of tone dialing telephones and 

equipment to accept signals from a wireless hand held remote controller to operate centralized 
Telemedia Equipment. 

 
K. A program source shall be included with the system plus a panel mounted ¼" input jack to accept 

program material from portable equipment (NIC).  The system shall include an AM/FM radio/cassette 
player combination unit which is wired to a roof-mounted AM/FM antenna system.  The antenna 
system shall be adequate to provide reception of local AM and FM stations. 

 
2.3 FEATURES/FUNCTIONS 
 

A. The communication system shall provide a comprehensive network between all administrative and 
staff locations.  The central processor and switching unit shall be of the modular plug-in, circuit board 
type, using HMOS microprocessor, TTL logic and HCMOS memory and sensing.  CMOS circuitry shall 
be protected with transient suppression devices on all inputs and outputs.  Non-volatile EPROM shall 
store permanent memory and non-volatile EEPROM shall store field-programmable memory.  The 
system shall provide no less than the following features and functions: 

 
1. All staff stations, including those with both a telephone and a loudspeaker, shall require no 

more than a single 3 conductor, shielded cable. 
2. The system shall be expandable to 240 stations in any combination of staff, enhanced staff 

and administrative stations. 
3. The equipment shall be capable of expansion to 10 simultaneous amplified-voice intercom 

conversations over staff loudspeakers and 8 unrestricted simultaneous private telephone 
conversations per system including outside phone lines. 

4. The originator of an EMERGENCY call for help shall automatically be connected to a 
designated emergency station in the event that the call is unanswered at the assigned 



HFSArchitects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
SOUND AND INTERCOMMUNICATIONS SYSTEMS 16784-4  

© BNA Consulting, Inc. 

administrative phone.  The EMERGENCY call shall continue to ring the administrative phone 
even after the call is routed to the emergency station and until the call is acknowledged at 
either station. 

5. Emergency ALL CALL may be accessed by dialing "911" from an authorized system 
telephone or from an external microphone with dry contact.  The emergency ALL CALL shall 
have highest priority, shall be transmitted over all speakers, and shall activate an external 
relay. 

6. Four built-in alarm tones may be individually accessed by dialing the appropriate access 
number from an authorized administrative telephone. 

7. Four external-function relay driver outputs, accessible by dialing the appropriate access 
number from a designated administrative telephone, shall be provided. 

8. Program inputs shall accept up to three independent program signals from balanced  
microphones, high or low Z balanced or unbalanced lines or telephone lines as selected.  Up 
to three program sources may be simultaneously distributed to separate individual or groups 
of system loudspeakers. 

9. A roof mounted AM-FM antenna shall be provided as shown on the drawings. 
10. The system shall provide for field-programmable three or four-digit architectural station 

numbering.  An architectural-number/station-number cross-reference shall be field-accessible 
to facilitate service. 

11. Each station loudspeaker shall be assignable to one or more of eight paging zones plus one 
or more of eight time-signaling zones. Time and paging zones shall be independent of each 
other. 

12. An internal program clock, with battery back-up, shall be included which is synchronized with 
the master clock.  Time signals may be sounded by the internal clock or activated by zoned 
external contact closures.  The clock shall provide programmable hourly and 12 hourly output 
signals for secondary clock correction. 

13. The internal clock shall provide 8 time-signaling schedules with up to 1024 user-programmed 
events.  Each event shall be signaled with one of 8 user-selected tones.  It shall be possible to 
assign each schedule to a different day of the week.  Schedules may be changed from an 
authorized administrative telephone. 

14. Loudspeakers shall be automatically muted in an area where a page is originating. 
15. A pre-announce tone signal and repeating privacy tone signal shall sound at any loudspeaker 

selected for amplified-voice communications. 
16. There shall be an automatic level control for return speech during amplified-voice 

communications. 
17. Telephone stations which do not initiate a call within 10 seconds after going off-hook shall 

receive a busy signal and shall automatically disconnect after 45 seconds. 
18. It shall be possible to equip each station location with a non-dial handset or call-in switch, a 

DTMF dial telephone or a DTMF dial telephone with alphanumeric display panel.  All station 
locations may be used with or without loudspeakers. 

19. Staff stations may be programmed to ring to one administrative telephone during day hours 
and one administrative telephone during night hours.  Day and night hours and phone 
selection shall be user programmable. 

20. Each staff station shall be programmable for 3 classes of call-in: 
 

a. LEVEL 1 - NORMAL/EMERGENCY 
b. LEVEL 2 - URGENT/EMERGENCY 
c. LEVEL 3 – EMERGENCY 

 
21. Staff stations programmed for access level 1 or 2 shall be able to initiate an emergency call by 

repeated operation of the hook-switch or the call-in switch. 
22. Calls from staff stations shall be logged into a queue on the designated digital display.  Each 

queue shall be sorted for NORMAL, URGENT and EMERGENCY calls and be displayed in 
the order received. When a call is answered, it shall automatically be removed from the 
queue.  It shall be possible to scroll the call-waiting queue and answer calls in any order plus 
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delete unanswered NORMAL and URGENT calls. 
23. Emergency calls from staff stations shall interrupt a non-emergency call in progress at the 

designated administrative phone.  The administrator shall receive a warning tone and be 
connected to the emergency caller.  The disconnected party shall receive a busy signal. 

24. Unanswered NORMAL and URGENT calls shall remain in their respective queues for a user-
programmable length of time, then be automatically deleted.  Emergency calls shall be deleted 
from their queue only by dialing the station number. 

25. Staff dial telephone stations shall be able to make NORMAL calls to any administrative 
telephone by dialing the number and EMERGENCY calls by flashing the hook switch.  
EMERGENCY calls shall ring the designated administrative station and then be transferred to 
the emergency station if not answered within a predetermined time period. 

 
26. Dial equipped staff phones shall be programmable for 3 classes of access: 

 
a. LEVEL 4 - dialing to any administrative station, call forwarding to any staff or 

administrative dial telephone, remote call pickup LEVEL 5 - as level 4 plus dialing to 
any staff station plus making conference calls and transferring calls 

b. LEVEL 6 - as level 5 plus ALL CALL and Zone page 
c. Level 5 stations may be programmed to deny access to system loudspeakers while 

allowing access to all other telephones. 
 

27. Dial staff stations shall be able to turn the reception of audio programs ON or OFF at their 
location.  

 
28. Administrative stations with digital display shall show the time of day and day of week, the 

active time signaling schedule, the station number and status (NORMAL, URGENT, 
EMERGENCY) of up to four calling stations.  When dialing from an administrative phone, the 
display shall indicate the station number and type of station (loudspeaker or handset) being 
dialing.  The display shall also provide menu selections when field-programming or when 
paging and distributing program material.  The display shall be in English with internationally 
recognized symbols. 

 
29. Administrative stations shall be programmable for 3 classes of access: 

 
a. LEVEL 7 - as LEVEL 4 plus dialing to any staff telephone or loudspeaker station, auto 

dialing, EMERGENCY ALL CALL, ALL CALL, scroll/erase call-waiting queue, making 
conference calls or transferring calls LEVEL 8 - as LEVEL 7 plus 
select/distribute/cancel programs, set alarm/external functions and Zone page LEVEL 
9 - as LEVEL 8 plus bump or join a conversation in progress and system 
programming. 

 
30. Any station may be programmed to LEVEL 0 which will cause it to become inoperative. 

 
31. Each administrative telephone shall maintain queues of all stations calling that particular line. 

 
32. Valid password shall be required to gain access to the following programmable functions: 

 
a. Set Time. 
b. Program time-signaling events, time signaling schedules, and assign schedules to 

days of the week. 
c. Program time signaling zones. 
d. Program paging zones. 

 
33. System initialization shall be accomplished from an administrative phone with LEVEL 9 

access.  All system initialization data shall be stored in nonvolatile memory.  A password 
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(separate from the programming password) shall be required to gain access to the following 
initialization parameters: 

 
a. Bell duration time. 
b. Queue timeout. 
c. Set day start/night start time. 
d. Designate emergency station. 
e. Set system programming password. 
f. Architectural dialing. 
g. Privacy beep select. 
h. Pre-announce tone select. 
i. Set architectural number. 
j. Set station access level. 
k. Select day administrator. 
l. Select night administrator. 
m. System diagnostics. 

 
34. The system shall include diagnostic software for local and modem access system testing. 

 
2.4 APPROVED EQUIPMENT 
 

A. Control console - Bogen Multicomm 2000 equipped as specified in dual 61" rack 
B. Control telephone - Bogen MCDS2 
C. Digital wall display - Bogen MCWD 
D. Call switch - Bogen CA 15C 
E. Type 1 & 2 loudspeaker - University CS810T 
F. Type 3 loudspeaker - Atlas APF 15T 
G. Type 1 loudspeaker baffle - Lowell JG8X 
H. Type 1 loudspeaker enclosure - Lowell P68X 
I. Type 2 loudspeaker baffle - Lowell WB 8 
J. Type 2 loudspeaker enclosure - Lowell CP 84 
K. Classroom loudspeaker cable - West Penn 355 Installed by the Electrical Contractor 
L. Corridor/exterior loudspeaker cable - West Penn 289 
M. Antenna - DELHI Q FM9, BT-MDX 75F, DELBANI-90-002 

 
PART 3  – EXECUTION 
 

A. Wiring shall be installed in metallic conduit and provided with necessary junction and pull boxes.  All 
wiring shall be color coded and in accordance with the manufacturer’s instructions, local and national 
codes.  Care shall be exercised in wiring to avoid damage to the cables.  All boxes shall be plumb and 
square. Cables shall be pulled continuous without splicing, leaving ends in lengths as directed by the 
manufacturer’s representative. 

 
B. After all circuits and cables have been pulled and completed from one extremity to the other, the 

electrical contractor shall check all circuits free of opens, shorts and grounds.  The electrical contractor 
shall identify and tag all cables at the head end. 

 
C. The electrical contractor shall furnish and install all equipment, wiring, conduit, boxes, rough-in, etc., 

according to the plans and specifications. 
 

D. The manufacturer’s representative shall make all final connections to the equipment, shall test and 
adjust the systems, and shall instruct the proper parties as to care and operation. 

 
E. Any additional equipment required for a fully functional system to meet the intent of the specifications 

shall be provided whether or not specifically listed herein. 



HFSArchitects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
SOUND AND INTERCOMMUNICATIONS SYSTEMS 16784-7  

© BNA Consulting, Inc. 

F. Provide 10 type 1 speakers, 10 type 2 speakers, 20 back boxes and 20 call switches as directed by 
engineer.  Include 15 feet of conduit and cable per device. 

 
3.2 INSTALLATION OF SOUND SYSTEMS: 
 

A. Install sound systems as indicated, in accordance with equipment manufacturer's instructions, and 
with recognized industry practices, to ensure that system equipment complies with requirements.  
Comply with requirements of NEC and applicable portions of NECA's "Standard of Installation" 
practices. 

 
B. Equalize systems using industry recognized practices and equipment. 

 
C. Coordinate with other electrical work, including cable/wire, raceways, electrical boxes and fittings, as 

appropriate to interface installation of clock and program systems work with other work. 
 
3.3 GROUNDING: 
 

A. Provide equipment grounding connections, sufficiently tight to assure permanent and effective ground. 
 
3.4 FIELD QUALITY CONTROL: 
 
3.5 EQUIPMENT CHECK-OUT:  
 

A. Provide equipment checkout by a factory trained and authorized technician before energized circuits.  
Make final connections under his direction. 

 
3.6 TESTING:   
 

A. Upon completion of installation of sound system and after electrical circuitry has been energized, 
demonstrate capability and compliance with requirements.  Where possible, correct malfunctioning 
units at site, then retest to demonstrate compliance; otherwise, remove and replace with new units, 
and proceed retesting. 

 
3.7 WARRANTY: 
 

A. The contractor shall warrant the equipment to be new and free from defects in material and 
workmanship, and will, within one year from date of installation, repair or replace any equipment found 
to be defective.  This warranty shall not apply to any equipment which has been subject to misuse, 
abuse, negligence, accident or unauthorized modification. 

 
3.8 SERVICE FACILITIES:  
 

A. The contractor shall make available and maintain a satisfactory service department capable of 
furnishing equipment inspection and service. 
 

3.9 COMMISSIONING: 
 

A. Contractor is responsible to complete installation checklists provided by the commissioning authority. 
 

B. Contractor is responsible to complete functional performance tests provided by the commissioning 
authority and assist the commissioning authority in verifying the tests. 

 
END OF SECTION 16784 
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SECTION 16785 
 

SOUND REINFORCEMENT AND PLAYBACK SYSTEM 
 
PART 1 – GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section. 

 
1.2 DESCRIPTION OF WORK: 
 

A. Provide the specified systems in a complete and operating condition with all necessary materials and 
labor to fulfill the requirements and the intent of the specifications. 

 
B. Provide all equipment as specified unless written approval for substitutions is obtained from the 

engineer.  Catalog sheets of all proposed equipment shall be provided with the proposal. 
 

 
C. All electronic equipment shall be new and of current model.  Systems shall be guaranteed for a period 

of one (1) year from the date of substantial completion against defective materials, inferior 
workmanship or improper installation adjustment.  Guarantee shall cover all parts and labor. 

 
D. Furnish the owner with three (3) complete sets of service and operating literature. 

 
E. All equipment shall be installed by a communications contractor with at least five (5) years experience 

installing similar systems.  The contractor shall be the factory authorized distributor for the 
geographical area and shall maintain complete installation and service facilities. 

 
F. All work shall be done by expert technicians qualified in the field with knowledge of systems and 

detailed requirements for fine tuned performance.  Workmanship shall comply with standard 
professional broadcast practice concerning grounding, shielding, cable dressing, cable termination 
and equipment mounting.  All mounting holes shall be utilized for any equipment. 

 
G. No amplifier shall be connected to a load that exceeds 90% of the rated output. 

 
H. Systems shall function without audible distortion, hum, buzz or rattle under normal operating 

conditions.  Equipment shall be installed plumb and square. 
 

I. Cables shall be marked with commercial wire markers and shall be designated with the architectural 
room number or description of the area served by that circuit. 

 
J. All equipment shall be installed as shown on the drawings and in strict accordance with the 

specifications.  Any errors, conflicts, or omissions discovered in the specifications or the drawings shall 
be submitted in writing to the engineer for clarification.  Construction shall not proceed until questions 
have been resolved. 

 
K. QUALIFICATIONS:  Any system and/or equipment proposed as an equal to that specified must be 

proven to conform to the standards established herein.  Refer to Electrical General Provisions for 
substitution procedures. 
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1.3 SUBMITTALS: 
 

A. PRODUCT DATA:  Submit manufacturer’s data sheet including specifications, installation instructions, 
and general recommendations for each piece of equipment specified. 

 
B. SHOP DRAWINGS:  SHOP DRAWINGS:  Submit dimensioned drawings and wiring layout for any 

changes in wiring from the layout in the drawings. 
 
PART 2 - PRODUCTS 
 
2.1 DINING ROOM SOUND SYSTEM: 
 

A. The system shall provide for the recording and playback of live or Pre-recorded programs. Provided 
sources shall include a CD players and cassette players. Additional inputs and outputs shall allow for 
the future addition of other equipment. 

 
B. Control equipment shall be located in a steel, locking through-wall cabinet as shown.  Microphone 

receptacles shall be wired to a mixer input and the amplifier output shall be wire to ceiling-mounted 
loudspeakers.  Provided equipment shall be rack or rack shelf mounted. 

 
C. EQUIPMENT: 

 
1. Amplifier - Crest CKS-200 
 
2. Equalizer - Biamp MSP22e 

 
3. Mixer - Mackie 1202 VLZ PRO/RM. Includes 2 stereo inputs, 4 mike outputs, stereo 

output/record output. 
 

4. Cassette/CD player combination - (2) Marantz PMD350 CD Player/Cassette Deck. Set up 
each CD and tape on the same output and set up the 1-tape input to record. 

 
5. Adapter Box - IWE EJ-10 

 
6. Microphones, Stands and Cords 

 
Shure 565 SN 
ATW 1235/ATCW 75cw wireless receiver (rack mounted) with wireless aerobic instructors 
mike and transmitter 
 

7. Loudspeaker – Lowell RTI810-70 (type C1) 
 
8. Speaker Grill – Lowell WB-8T 

 
9. Backbox Metal Lowell XC8P Series 

 
10. Tile Bridge – Lowell LBS8-R1. 

 
11. Equipment Cabinet - Lowell L268-77 Series with smoked plexi-glass door. 

 
12. Wiring 

 
a. 12 Guage Speaker Wire 
b.  #18/3 shielded microphone wire 
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2.1 ROTUNDA SOUND SYSTEM 
 

A. The system shall provide for the recording and playback of live or pre-recorded programs. Additional 
inputs and outputs shall allow for the future addition of other equipment. 
 

B. Control equipment shall be located in a steel, locking cabinet as shown. Wireless microphone and 
assisted listening system shall be wired to a mixer input and the amplifier output shall be wired to 
ceiling mounted loudspeakers. Provided equipment shall be rack or rack shelf mounted. 

 
C. Equipment: 

 
1. Assisted listening system – Listen Tech LP-3CV-072 
2. Aux/Line input, white – Emtech MSC-WW 
3. Control Box – FSR WB-PR4G/WP CV, Rane SR4 remote control, Rane MRS4 Remote Button 

Control. 
4. Digital signal processor – Rane RPM88. 
5. Mic Input Plate – Emtech MSC-MW 
6. Amplifier – Crown CTS 8200 
7. Power/Volume Control – Emtech MSC-PVW 
8. Aux./Mono Out – Emtech MSC-TW 
9. Remote Control Relay – Lowell RPC-12 
10. Loudspeaker – JBL Control 47C 8 OHM (Type R1) 
11. Surge Protective Device – Generic 15A AC 6-outlet 
12. Combo Wireless System – Shure SLX124/85/SM58 (Provide 2) 
13. Wiring – As required. 

 
PART 3 - PRODUCTS 
 
3.1 INSTALLATION OF SOUND REINFORCEMENT AND PLAYBACK SYSTEMS: 
 

A. Wiring shall be installed in metallic conduit and provided with necessary junction and pull boxes.  All 
wiring shall be color coded and in accordance with the manufacturer's instructions, local and national 
codes.  Care shall be exercised in wiring to avoid damage to the cables.  All boxes shall be plumb and 
square.  Cables shall be pulled continuous without splicing, leaving ends in lengths as directed by the 
manufacturer's representative. 

 
B. After all circuits and cables have been pulled and completed from one extremity to the other, the 

electrical contractor shall check all circuits free of opens, shorts and grounds.  The electrical contractor 
shall identify and tag all cables at the headend. 

 
C. The electrical contractor shall furnish and install all equipment, wiring, conduit, boxes, rough-in, etc., 

according to the plans and specifications. 
 

D. The manufacturer's representative shall make all final connections to the equipment, shall test and 
adjust the systems, and shall instruct the proper parties as to care and operation.  

 
E. Any additional equipment required for a fully functional system to meet the intent of the specifications 

shall be provided whether or not specifically listed herein. 
 
3.2 INSTALLATION OF SOUND SYSTEMS: 
 

A. Install sound systems as indicated, in accordance with equipment manufacturer's instructions, and 
with recognized industry practices, to ensure that system equipment complies with requirements.  
Comply with requirements of NEC and applicable portions of NECA's "Standard of Installation" 
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practices. 
 
B. Equalize systems using industry recognized practices and equipment. 
 
C. Coordinate with other electrical work, including cable/wire, raceways, electrical boxes and fittings, as 

appropriate to interface installation of clock and program systems work with other work. 
 

3.3 GROUNDING:  Provide equipment grounding connections, sufficiently tight to assure permanent and effective 
ground. 

 
3.4 FIELD QUALITY CONTROL: 
 

A. EQUIPMENT CHECK-OUT:  Provide equipment checkout by a factory trained and authorized 
technician before energized circuits.  Make final connections under his direction. 

 
3.5 TESTING:  Upon completion of installation of sound system and after electrical circuitry has been energized, 

demonstrate capability and compliance with requirements.  Where possible, correct malfunctioning units at 
site, then retest to demonstrate compliance; otherwise, remove and replace with new units, and proceed 
retesting. 

 
3.6 TRAINING:  Provide a minimum of four hours of in service training with each system. These sessions will be 

broken into segments which will facilitate the training of individuals in the operation of each system.   
Coordinate the training with the School principal and notify the designated user of the training times, two days 
in advance.  The designated user should be the only one with password and software to the digital processors. 

 
3.7 WARRANTY:  The contractor shall warrant the equipment to be new and free from defects in material and 

workmanship, and will, within one year from date of installation, repair or replace any equipment found to be 
defective.  This warranty shall not apply to any equipment which has been subject to misuse, abuse, 
negligence, accident or unauthorized modification. 

 
3.8 SERVICE FACILITIES:  The contractor shall make available and maintain a satisfactory service department 

capable of furnishing equipment inspection and service. 
 

3.9 COMMISSIONING: 
 

A. Contractor is responsible to complete installation checklists provided by the commissioning authority. 
 

B. Contractor is responsible to complete functional performance tests provided by the commissioning 
authority and assist the commissioning authority in verifying the tests. 

 
END OF SECTION 16785 
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SECTION 16786 
 

GPS CLOCK SYSTEM 
 
PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section.  

. 
B. Division-16 Basic Materials and Methods sections apply to work of this section. 
 

1.2 DESCRIPTION OF WORK: 
 

A. Extent of clock systems work is indicated by drawings.  Clock systems are comprised of GPS 
Receiver, Transmitter and Clocks. 

 
B. Refer to other Division-16 sections as applicable for work required in connection with clock system. 

 
C. Types of equipment included in this section are: 

 
1. GPS Receiver 
2. Transmitter 
3. Clocks 
4. Wire Guards 
 

1.3 REGULATORY REQUIREMENTS: 
 

A. Equipment and components furnished shall be of manufacturer’s latest model. 
 
B. Transmitter and Receiver shall comply to Part 90 of FCC Rules, as follows: 

 
1. The equipment shall not cause harmful interference. 
2. The equipment shall accept interference that will cause adverse effect on equipment 

operation. 
3. Transmitter frequency shall be governed by FCC Part 90.35. 
4. Transmitter output power shall be governed by FCC Part 90.257 (b). 
 

C. The system shall be installed in compliance with local authorities having jurisdiction. 
 

1.4 QUALITY ASSURANCE: 
 

A. Provide qualified installer with at least 3 years of successful installation experience on projects with 
clock system installation work similar to that required for project. 

 
B. Comply with applicable requirements pertaining to clock systems.  Comply with applicable 

requirements of UL Safety Standards.  Provide equipment and accessories which are UL-Listed and 
Labeled. 

 
1.5 SUBMITTALS: 
 

A. PRODUCT DATA:  Submit complete catalog data for each component, describing physical 
characteristics and method of installation.  Submit brochure or color card showing available colors and 
finishes of clocks. 
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B. OPERATING LICENSE:  Submit evidence of application for operating license prior to installing 
equipment.  Furnish the license (obtained by manufacturer), or if the license has not been received, a 
copy of the application for the license, to the owner prior to operating the equipment.  When license is 
received, deliver original license to the owner.  

 
C. SAMPLES:  Submit one clock for approval.  Approved sample shall be tagged and shall be installed in 

the work at location directed. 
 

D. MAUFACTURER’S INSTRUCTIONS:  Submit complete installation, set-up and maintenance 
instructions. 

 
PART 2 PRODUCTS 
 
2.1 GENERAL: 
 

A. Except as otherwise indicated, provide manufacturer’s standard materials and components as 
indicated by published product information, designed and constructed as recommended by 
manufacturer, and as required for complete installation. 

 
2.2 MANUFACTURER: 
 

A. Clock system shall be manufactured by: 
 
  Primex Wireless 
  N3211 County Road N 
  Lake Geneva, WI 53147 
  (800) 537-0464 
  www.primexwireless.com 
 
  OR APPROVED EQUAL (determined by engineer and owner) 
 
2.3 SEQUENCE OF OPERATION: 
 

A. TRANSMITTER OPERATION:  When power is first applied to the transmitter, it checks for and 
displays the software version, then it checks the position of the switches and stores their position in 
memory.  The transmitter then looks for the GPS Time Signal.  Once the transmitter has received the 
GPS Time, it sets its internal clock to that time.  The transmitter then starts to transmit its internal time 
once every second.  The transmitter updates its internal clock every time it receives valid time data 
from the GPS. 

 
B. CLOCK OPERATION: 

 
1. When the batteries are inserted into the clock: 
 

a. Press the red button when the red second hand is at the 12:00 position.  At this time 
the microprocessor will lock in the location of the second hand. 

b. After the red second hand has passed over the minute hand (first second hash mark 
after minute hand), press and release the red button. At this time the microprocessor 
will lock in the location of the minute hand.  The microprocessor then assumes the 
location of the hour hand. 

 
2. After the red button has been pressed twice, the microprocessor will start searching the 

channels.  It will start at channel No. 1 and proceed one by one until it either decodes a valid 
signal or reaches channel No. 16.  If no signal is detected the receiver will be shut off and try 
again later.  If a signal is received, the microprocessor will store the channel number, set the 

http://www.primexwireless.com/�
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clock to the received time, then for the next minute the clock will beep every time that it 
receives a valid time signal.  If the clock is in a good signal area it will beep once a second.  If 
the clock beeps every few seconds, the clock is in a marginal signal area. 

 
3. After initial set, the clock will shut of the receiver.  On a pre-scheduled basis, the 

microprocessor will turn the receiver back on and starting with the stored channel, it will again 
look for a valid time signal.  However the beeper will not operate. 

 
4. If the clock has not decoded a valid time signal for seven days, then it will go back to a double 

step mode. 
 
2.4 EQUIPMENT: 
 

A. TRANSMITTER:  Primex Wireless Model FM-72 
 
B. Provide unit consisting of a wireless transmitter with GPS receiver.  Unit shall obtain current atomic 

time from satellite.  The clock system shall transmit time continuously to all clocks in the system. 
 

1. Transmission: 
 

a. Frequency Range: One watt at frequency of 72.100 to 72.400 MHz. 
b. Transmission Range: One mile, open field 
c. Radio Technology: Narrowband FM 
d. Number of Channels: 16 
e. Channel bandwidth: 20kHz maximum 
f. Transition Mode: One-way communication 
g. Data Rate: 2 KBps 
h. Operating Range: 0 degrees C. to 70 degrees C. 
 

2. Transmitter: 
 

a. Transmitter Output Power: +30 dBm (one watt) 
b. Frequency Deviation: +/- 4 kHz 
c. Transmitter Power Requirements: 120 VAC 60 Hz 
d. Internal Power Requirements: 5 volts DC 
e. Carrier Frequency Stability: +/1 20 ppm 
 

3. Transmitter shall have 16 selectable channels to assure interference-free reception. 
 
4. Transmitter shall have the following switches: 

 
a. Time zone adjust switches for all time zones in the world. 
b. Daylight saving time bypass switch. 
c. 12 hour or 24 hour display. 
 

5. Antenna shall be 46 inches high, commercial type, mounted to top center of transmitter 
housing.  Antenna gain shall be >110 dBm.  Antenna polarization shall be data logic, zero to 5 
volts. 

 
6. Transmitter housing shall incorporate a display which shall include the following: 

 
a. Time Readout 
b. AM and PM indicator if 12 hour time display is set 
c. Day and Date Readout 
d. Indicator for daylight saving or standard time. 
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e. LED which shall flash red in event of reception problem. 
f. GPS reception indicator. 
 

7. Transmitter shall contain an internal clock such that failure of reception from the GPS will not 
disable the operation of the clocks. 

 
C. POWER SUPPLY:  Primex Model Number Q11666 
 
D. GPS RECEIVER:  Primex Model Number Q 11722 

 
1. Provide roof mounted unit with required cable attached to mate with Transmitter. 
 
2. The GPS receiver shall be complete with GPS receiver including antenna in a waterproof 

case, designed for roof mounting.  Provide mounting bracket for attachment to roof structure. 
 

E. CLOCKS:  Primex Model Number 14155 (12 inch)  
     Primex Model Number 14163 (16 inch) 

 
1. Provide clocks in locations shown on the drawings.  Provide 16” clocks in large area’s, ie: 

gymnasium, activity room multipurpose room, and auditorium. 
 
2. Clocks shall be selected from manufacturer’s standard colors and finishes.  Clocks shall be 

wall mounted with white face, hour and minute hands shall be black with red sweep second 
hand. 

 
3. Clocks shall be battery operated, and have a 5 year battery life. 

 
4. Clocks shall be capable of automatically adjusting for daylight saving time.  An on-off switch 

located on the transmitter shall disable this function. 
 

5. Time shall be automatically updated from the transmitter 6 times per day. 
 

6. Clocks shall remember the time during changing of batteries. 
 

7. Clocks shall be provided with clock lock (Tamper-proof/theft resistant hangers and slots in the 
backs of the clocks). 

 
8. Provide 2 alkaline D cell batteries with each clock. 

 
9. Clock Receivers shall be as follows: 

 
a. Decode Sensitivity: >-110 dBm 
b. Receiver Power: Two alkaline “D” cells 
c. Antenna Type: Internal 
d. Antenna Gain: -7 dBa 
 

10. If the transmitter stops transmitting valid time signals due to power failure, the clocks will 
continue to function as accurate quartz clocks until a valid time signal is decoded. 

 
PART 3 EXECUTION 
 
3.1 EXAMINATION: 
 

A. Verify that construction is complete in the spaces to receive equipment and that rooms are clean, dry, 
and permanent air conditioning systems are operational.  Clocks are not to be installed until painting 
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and other finish work is complete. 
 
B. Verify that duplex receptacle in located within 6 feet of location of transmitter, and that outlet is 

operational and properly grounded. 
 
3.2 INSTALLATION: 
 

A. GPS UNIT: 
 

1. Install on roof at location indicated, in clear view of the sky.  Install unit in location free from 
standing water. 

 
B. TRANSMITTER: 
 

1. Locate transmitter where indicated, a minimum of 3 feet above the floor, away from large 
metal objects such as filing cabinets, lockers or metal framed walls. 

 
2. Attach receiver to transmitter using coaxial cable (provided with equipment). 

 
3. Connect antenna to transmitter. 

 
4. Connect power supply to transmitter. 

 
5. Set channel number on the display to correspond to the FCC license. 

 
6. Plug power supply into electrical outlet. 

 
C. CLOCKS:  Perform the following operations with each clock. 

 
1. Install D cell batteries. 

 
2. Set clock to correct time in accordance with manufacturer’s instructions. 

 
3. Observe clock until valid signals are received and clock adjusts itself to correct time. 

 
4. Install the clock on the wall in the indicated location, plumb, level and tight against wall.  

Attach using Clock-Lock hanging method and suitable fasteners as approved by clock 
manufacturer. 

 
D. WIRE GUARDS:  Secure to wall, using approved theft-resistant fasteners. 
 

3.3 ADJUSTING: 
 

A. Prior to final acceptance, inspect each clock, adjust as required, and replace parts which are found 
defective. 

 
3.4 SPARE PARTS: 
 

A. Provide 3 12” clocks and 2 16” clocks. 
 

3.5 TESTING:   
 

A. Upon completion of installation of clock system and after electrical circuitry has been energized, 
demonstrate capability and compliance with requirements.  Where possible, correct malfunctioning 
units at site, then retest to demonstrate compliance; otherwise, remove and replace with new units, 
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and proceed retesting. 
 
B. Provide additional transmitters as required for operation of all clocks on the system. 

 
3.6 WARRANTY: 
 

A. The contractor shall warrant the equipment to be new and free from defects in material and 
workmanship, and will, within two year’s from date of acceptance, repair or replace any equipment 
found to be defective.  This warranty shall not apply to any equipment which has been subject to 
misuse, abuse, negligence, accident or unauthorized modification. 
 

3.7 COMMISSIONING: 
 

A. Contractor is responsible to complete installation checklists provided by the commissioning authority. 
 

B. Contractor is responsible to complete functional performance tests provided by the commissioning 
authority and assist the commissioning authority in verifying the tests. 

 
END OF SECTION 16786 
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SECTION 16788 
 

CLASSROOM AND ACTIVITY AUDIO/VISUAL PRESENTATION SYSTEMS 
 
PART 1 – GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section.  

 
B. This section is a Division-16 Basic Materials and Methods section, and is part of each Division-16 

section making reference to electrical raceways, boxes, fittings, data distribution, etc., included herein.   
 
1.2 DESCRIPTION OF WORK: 
 

A. Provide a combined educational presentation system, consisting of a classroom sound amplification 
system (CSAS) and video information systems with all necessary materials and labor to fulfill the 
requirements and the intent of the specifications to form an integrated classroom technology system. 
Each system shown in plan, in classrooms or any teaching station shown, is a complete distinct and 
individual system as specified herein.  

 
B. Equipment shall be furnished and installed as specified unless written approval for substitutions is 

obtained from the engineer.  Catalog sheets of all proposed equipment shall be provided with the 
proposal. 

 
C. All electronic equipment shall be new and of current model.  Systems shall be guaranteed for a period 

of one (1) year from the date of completion against defective materials, inferior workmanship or 
improper installation adjustment.  Guarantee shall cover all parts and labor. 

 
D. The contractor shall furnish the owner with three (3) complete sets of service and operating literature. 

 
E. All equipment shall be installed by a communications contractor with at least five (5) years experience 

installing similar systems.  The contractor shall be the factory authorized distributor for the 
geographical area and shall maintain complete installation and service facilities.  

 
F. All work shall be done by expert technicians qualified in the field with knowledge of systems and 

detailed requirements for fine tuned performance.  Workmanship shall comply with standard 
professional broadcast practice concerning grounding, shielding, cable dressing, cable termination 
and equipment mounting.  All mounting holes shall be utilized for any equipment.  

 
G. No amplifier shall be connected to a load that exceeds 90% of the rated output. 

 
H. Systems shall function without audible distortion, hum, buzz or rattle under normal operating 

conditions.  Equipment shall be installed plumb and square. 
 

I. Cables shall be marked with commercial wire markers and shall be designated with the architectural 
room number or description of the area served by that circuit.  

 
J. All equipment shall be installed as shown on the drawings and in strict accordance with the 

specifications.  Any errors, conflicts, or omissions discovered in the specifications or the drawings shall 
be submitted in writing to the engineer for clarification.  Installation shall not proceed until questions 
have been resolved. 
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1.3 QUALIFICATIONS:   
 

A. Any system and/or equipment proposed as an equal to that specified must be proven to conform to the 
standards established herein.  The contractor must obtain the architect's or engineer's approval in 
writing, prior to bidding equipment other than that specified.  The manufacturer's name, model 
numbers and three (3) copies of shop/working drawings complete with catalog sheets, technical and 
installation data shall be submitted for approval. 

 
1.4 SUBMITTALS: 
 

A. PRODUCT DATA:  
1. Submit manufacturer's data sheet including specifications, installation instructions, and 

general recommendations for each piece of equipment specified.  
 

B. SHOP DRAWINGS:  
1.  Submit dimensioned drawings and wiring layout for any changes in wiring from the layout in 

the drawings. 
 
PART 2 – PRODUCTS 
 
2.1 GENERAL 
 

A. The system shall provide sound enhancement to amplify a teachers voice to overcome the deleterious 
effects of background noise, reduce teacher fatigue and assure speech clarity of class presentation 
and participation. Provide an infrared wireless system with no channel restrictions, no interference, a 
room contained signal and inputs for (2) microphones, T.V., VCR, CD/Tape and computer and output 
for personal FM radio systems. Provide the ability to power up to six speakers. System includes 
speakers, cables, microphones, transmitters, receivers, diodes, nickel metal hydride rechargeable 
batteries, chargers, etc., as required for a complete operational system. 

 
B. The system shall provide delivery of video signal from T.V., V.C.R., document camera, DVD and 

computer monitor sources to a projection system. 
 
2.2 CLASSROOM SOUND AMPLIFICATION SYSTEM (CSAS) EQUIPMENT: 
 

A. Receiver/Amplifier (Audio Enhancement, ULTIMATE II): 
 

B. Provide a Receiver/Amplifier with ability to provide functions described above with performance as 
follows: 

 
1. Audio Power: 50 watts RMS 
2. 1% percent THD across full frequency range of amplifier. 
3. Stereo – The amplifier must supply true 2-Channel stereo sound 
4. Frequency Response: 40 Hz to 20 kHz 
5. Power Requirements: 24VDC 3.5 Amp 
6. Receiving frequencies: 4 selectable frequencies from 2.00 MHz to 4.00 MHz 
7. Signal-to-noise: >65dB 
8. External Sensor(s) as required (1 minimum) 
9. Mounting Bracket as required 
10. Controls: (The system must have available the following controls) 

a. Volume: 2 teacher controls, 1 for each infrared wireless microphone. 
b. Equalizer: 3-Band (low, mid, and high frequencies).  
c. Speaker: 8 individual volume controls.  
d. Master Volume: 1 control  
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e. Power: 1 switch. 
f. Volume Auxiliary Inputs 
g. Voice Mute on/off selection 

11. Connections – The following connections must be available: 
a. 4 Stereo Auxiliary inputs for TV/DVD, VCR, CD/Tape player or a computer (RCA type, 

Hi Z, Mixed)  
b. Dedicated Line output with output level control  
c. 8 independent speaker connections:  
d. PA Input – Input connection for either a 70 volt or 25 volt signal from an intercom 

system 
e. 9-Pin D-sub connector – RS-232 control 

12. Serial control must be provided via RS-232 connection on back of amplifier/receiver 
13. Infrared level control of microphone level from the teacher microphone, via the infrared 

wireless system must be provided. 
14. System must have the ability to decrease the level of the multi-media presentation when the 

teacher speaks. This must be done actively, only quieting the multi media when the teacher is 
actually talking into the microphone. (Teacher Voice Mute) 

15. Paging Input – System must be capable of receiving a 70 Volt or 25 Volt Audio signal from the 
school paging system.  

16. The system must have the capability to mute the classroom audio during an intercom 
announcement. 

 
C. 4-Channel Body Pack Transmitter (WMT-IR-2007): 

 
1. Provide a 4-channel body pack transmitter with performance as follows: 
2. Sub-carrier frequencies: 4 selectable frequencies from 2.00 MHz to 4.00 MHz 
3. Audio distortion: <1.0% ( ±40kHz deviation @ 1kHz) 
4. Integrated microphone. 
5. Internal charger circuit. 
6. Built-in infrared emitters. 
7. External microphone/auxiliary input. 
8. Power: 2-“AA” NiMH Batteries (Plus 2 spare) 
9. Provide remote volume control for the system from the teacher’s transmitter 

a. Volume control via the infrared wireless microphone system to allow the teachers to 
remotely adjust their own volume level. 

b. Volume control for the other channel from the teachers microphone 
c. Volume control for the auxiliary inputs 

10. Smart Sensor Charging Circuit 
a. Charging circuitry in microphone must have the ability to sense what type of battery 

has been placed in the microphone 
b. A system that simply senses voltage present on a 3rd contract is not acceptable; the 

charging circuitry must be able to distinguish between NiMH, NiCD and Alkaline 
batteries. 

 
D. 2-channel hand held transmitter (IRH-GPc-2007): 

 
1. Sub-carrier frequencies: 4 selectable frequencies from 2.00 MHz to 4.00 MHz 
2. Integrated microphone 
3. Internal charger unit. 
4. Power: 2-“AA” NiMH Batteries (Plus 2 spare) 
5. F. 1/8” (3.5mm) auxiliary input connection 
6. Volume control for microphone level/auxiliary input level 
7. Smart Sensor Charging Circuit 

a. Charging circuitry in microphone must have the ability to sense what type of battery 
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has been placed in the microphone 
b. A system that simply senses voltage present on a 3rd contract is not acceptable; the 

charging circuitry must be able to distinguish between NiMH, NiCD and Alkaline 
batteries. 

 
E. EXTERNAL DOME SENSOR (Audio Enhancement EDS-07): 

 
1. Power: Powered by receiver.  
2. 360-degree Reception Angle, Ceiling mounted dome sensor.  
3. Cable: Minimum 32.8’ (10m), plenum rated Co-Ax.  
4. Mounting: Metal bracket.  
5. Internal construction of diodes in 360-dgree sensor shall be lensed to provide superior infrared 

reception. Unlensed diodes shall not be considered.  
6. The infrared dome sensor shall be capable of selecting reception from either channels 1 & 2 

or channels 3 & 4. 
 

F. Loudspeaker: 
 

1. Provide complete distributed ceiling mounted speaker system (back box, speaker, grill, etc.), 
number as required (minimum 4, no cluster) with performance and safety features as follows: 
a. Power rating: 60 watts RMS/100 watts max. 
b. 8 ohms. 
c. 63-20,000 Hz 
d. Quick connect/disconnect terminals 
e. Tuned Ported Enclosure – 4” Cone Driver 
f. Integral Structural Tie-Off – for connection speaker to structural element 
g. Positive Locking Grill Cover 
h. Tile Bridge 

 
G. Cable: 

 
1. Provide 16 GA, loudspeaker wiring and RG59 video wiring. Provide plenum rated. Cable shall 

be supported by building structural components. Cable shall not be supported by conduit, 
firesprinkler piping, ductwork, etc. 

 
2.3 VIDEO EDUCATIONAL INFORMATION DELIVERY SYSTEM: 

 
A. Projector (Epson 83+): Provide a micro portable wireless XGA LCD projector with features as follows: 

 
1. Two-second speed start. 
2. One-touch auto setup. 
3. Direct power off. 
4. Daylight video technology. 
5. Wireless PC motion/sound streaming. 
6. Flexible 16-window index style. 

 
B. DVD/VCR Combination Deck (Panasonic DMR E248B): Provide a combination DVD/VCR playback 

and AV optimizer. DVD/VCR must include ability to process RW-, R-, RW+,  R+, single layer and 
double layer media. 

 
C. Provide an Extron MLS 506 MA Medialink Switcher and a video distribution amplifier.  

 
D. Combination Audio/Video/Data Outlets, “AVD”. Provide an Extron P/2 DA2 WM F A/V input plate 

(amplifier) at +48” in location shown. 
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E. Projector Mount: Chief Manufacturing CMA-440 

 
F. Projector Mount: Chief Manufacturing RPA-U 

 
G. Extension Column: Chief Manufacturing CMA-003 

 
H. Provide an Extron MLC206/AAP/WHITE Medialink Controller with AAP opening. Provide an, Extron 

IRCM-DV+/WHITE AAP module with VCR/DVD controller. Provide a 5-gang junction box for mounting. 
 

I. Provide a Lumens Integration, Inc., DC160 document camera with each CSAS system. 
 

J. Provide all required cables and accessories for a complete operational system. 
 

PART 3 – EXECUTION 
 
3.1 INSTALLATION OF SOUND SYSTEMS: 
 

A. Install each system shown as indicated, in accordance with equipment manufacturer's instructions, 
and with recognized industry practices, to ensure that system equipment complies with requirements.  
Comply with requirements of NEC and applicable portions of NECA's "Standard of Installation" 
practices. 

 
B. Provide each individual CSAS with a receiver/amplifier, teacher microphone with transmitter, hand 

held microphone, external sensors as required, speakers as required (minimum 4) and all cable 
necessary. Before rough-in, test each application for the number and location of sensors and speakers 
required. Install sensors as required for complete coverage in all parts of the space. Coordinate the 
number of speakers required with the reflected ceiling needs. Provide a back box for each speaker 
and verify all support requirements. Provide audio wiring from the receiver/amplifier to the video 
system controller in the room. 

 
C. Provide (2) spare teacher microphones with transmitter. 

 
D. Coordinate with other electrical work, including cable/wire, raceways, electrical boxes and fittings, as 

appropriate to interface installation with other systems work. 
 

E. Provide each video system with all equipment specified and cables shown for a complete system. 
 

F. Provide stainless steel cover plates on all devices and boxes serving the Audio/Visual system to 
match other electrical system devices. 

 
3.2 FIELD QUALITY CONTROL: 
 
3.3 EQUIPMENT CHECKOUT:  
 

A. Provide equipment checkout by a factory trained and authorized technician before energizing circuits.  
Make final connections under his direction. 

 
3.4 TESTING:  
 

A. Upon completion of installation of the, system and after electrical circuitry has been energized, 
demonstrate capability and compliance with requirements.  Where possible, correct malfunctioning 
units at site, then retest to demonstrate compliance; otherwise, remove and replace with new units, 
and proceed retesting. 
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3.5 WARRANTY:  
 

A. The contractor shall warrant the equipment to be new and free from defects in material and 
workmanship, and will, within one year from date of installation, repair or replace any equipment found 
to be defective.  This warranty shall not apply to any equipment which has been subject to misuse, 
abuse, negligence, accident or unauthorized modification. 

 
3.6 TRAINING: 

 
A. Provide a minimum of four (10) hours (minimum) training on the operation and maintenance of the 

audio/visual presentation system, at job site. Provide programming and software training as required 
to allow the district to do any programming that the supplier is allowed to do during commissioning, 
testing, service and field additions or deletions to the system. Illustrate utilization of all components, 
DVD, VCR, projector, etc. and the interaction of the complete system. Conduct separate 2-hour 
sessions in each “pod” and each grade level. Provide this training at no cost to the Owner, including 
transportation, lodging, meals and training manuals. 
 

3.7 COMMISSIONING: 
 

A. Contractor is responsible to complete installation checklists provided by the commissioning authority. 
 

B. Contractor is responsible to complete functional performance tests provided by the commissioning 
authority and assist the commissioning authority in verifying the tests. 

 
END OF SECTION 16788 

 



HFSArchitects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
CLOSED CIRCUIT TELEVISION AND DIGITAL RECORDING SYSTEM 16835-1 

© BNA Consulting, Inc. 

SECTION 16835 
 

CLOSED CIRCUIT TELEVISION AND DIGITAL RECORDING SYSTEM 
 
PART 1 – GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and General Provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section.  

 
B. Division – 16 Basic Materials and Methods sections apply to work specified in this section.  

 
1.2 DESCRIPTION OF WORK: 
 

A. Provide a complete and operating 100% solid-state, color video system complete with cameras, 
monitors, protective enclosures, lenses, mounting hardware, cables, switching equipment and other 
such products, equipment and wiring normally and reasonably required for the operation of a complete 
video surveillance and digital recording system. 

 
B. Equipment shall conform to the requirements of FCC and EIA rules and regulations including, EIA 

Standard RS-170A covering color television equipment. 
 
C. The work of this section includes electrical raceways (minimum ¾”), boxes and fittings, as specified in 

applicable Division-16 Basic Materials and Methods section, which are used to enclose CCTV cabling. 
 
1.3 QUALITY ASSURANCE: 

 
A. Installer: Qualified with at least 5 years of successful installation experience on projects with CCTV 

system installation work similar to that required for product. 
 
B. NEC Compliance: Comply with applicable requirements pertaining to radio and CCTV equipment and 

signal distribution. 
 
C. UL Compliance: Comply with applicable requirements of UL safety standards, pertaining to CCTV 

equipment and accessories. Provide CCTV equipment and accessories which are UL-Listed and 
labeled. 

 
1.4 SUBMITTALS: 

 
A. Product Data: Submit manufacturer’s data on closed circuit television and recording systems including, 

but not limited to, roughing-in diagrams and instructions for installation, operating and maintenance, 
suitable for inclusion in maintenance manuals. Also include standard or typical riser and complete 
wiring diagrams for control and system components. 

 
B. Shop Drawings: Provide shop drawings showing equipment/device locations and connecting wiring of 

entire CCTV system. Include wiring diagrams and riser diagrams. 
 
C. Provide to the Owner the following: 

 
1. A complete set of shop drawings indicating: Locations of all cameras, power supplies and 

controllers; point-to-point wiring diagrams for all devices. 
 



HFSArchitects Northern Utah County Building 
HFSA #0813.01 Mountainland Applied Technology College 
DFCM #07039260 Utah College of Applied Technology 
 

 
CLOSED CIRCUIT TELEVISION AND DIGITAL RECORDING SYSTEM 16835-2 

© BNA Consulting, Inc. 

2. Wiring diagrams for: Cameras, environmental enclosures, pan-tilt-zoom mounts (if applicable); 
controllers; auxiliary devices. 

3. A complete equipment list identifying: Type; model; manufacturer; manufacturer’s data sheets. 
 

PART 2 - PRODUCTS  
 
2.1 PROVIDE EQUIPMENT AS FOLLOWS IN QUANTITIES AS SHOWN IN DRAWING: 

 
A. MOUNTAINLAND APPLIED TECHNOLOGY COLLEGE: 
 

1. Digital Network Video Recorder: Pelco DSNVR 321500 
2. Interior Camera: Pelco IP110 series color camera with SMR 1-568JB in-ceiling indoor mount. 
3. Exterior Camera (Building Mount): Pelco Spectra IV IP series color camera with environmental 

pendant enclosure and IWM-GY mount and WSC1-4 power supply. 
4. Monitor: Pelco PMCL417 17” flat LCD. 

 
B. VIDEO CABLING: Provide Commscope CAT6E Ultra Pipe cable from each camera location to data 

rack on floor camera is located. 
  
PART 3 – EXECUTION 
 
3.1 INSTALLATION OF CCTV SYSTEMS: 

 
A. Install CCTV systems in raceway and ancillary equipment as indicated in accordance with equipment 

manufacturer’s written instructions, and the NEC, and with recognized industry practices, to ensure 
that CCTV systems fulfill requirements. 

 
B. Coordinate with other work, including raceways, and electrical boxes and fittings work, as necessary to 

interface installation of CCTV systems with other work. 
 
C. Use extreme care in handling, fishing and pulling-in electronic coaxial cable to avoid damage to cable 

and shield. Avoid excessive number of bends and sharp bends. 
 
D. Install individual cables from camera to the head-end equipment in office. 
 
E. Coordinate installation of DVR and monitor. 

 
3.2 GROUNDING: 

 
A. Provide equipment grounding connections, sufficiently tight to assure a permanent and effective 

ground, for system components, as indicated. 
 
3.3 FIELD QUALITY CONTROL: 

 
A. Testing: Upon completion of installation of CCTV system and after electrical circuitry has been 

energized, test compatibility and compliance with requirements. Where possible, correct 
malfunctioning units at site, then retest to demonstrate compliance; otherwise, remove and replace 
with new units, and proceed with retesting. 
 

3.4 TRAINING:  
 
A. The contractor shall include in the base contract all costs required to train the owner in the use and 

maintenance of systems provided under this division of the specifications. 
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3.5 WARRANTY: 
 
A. Provide one year parts and on-site labor warranty. 

 
3.6 COMMISSIONING: 

 
A. Contractor is responsible to complete installation checklists provided by the commissioning authority. 

 
B. Contractor is responsible to complete functional performance tests provided by the commissioning 

authority and assist the commissioning authority in verifying the tests. 
 

END OF SECTION 16835 
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SECTION 16836 
 

CLOSED CIRCUIT TELEVISION SYSTEM (FOODS LAB) 
 
PART 1 - GENERAL 
 
1.1 CONDITIONS AND REQUIREMENTS: 

 
A. Refer to General Conditions, Supplemental General Conditions, Special Conditions, and Division 1 

General Requirements and all other Divisions and Sections related to the security requirements, 
conditions, equipment and provisions. 
 

B. Specific manufacturer name(s) and model number(s) are used to establish a level of quality and a 
specific set of operational functions. 

 
1.2 DESCRIPTION 

 
A. Provide a complete and operating 100% solid-state, color video system complete with cameras, 

monitors, protective enclosures, lenses, mounting hardware, cables, switching equipment and other 
such products, equipment and wiring normally and reasonably required for the operation of a complete 
video surveillance system. 
 

B. Equipment shall conform to the requirements of FCC and EIA rules and regulations including EIA 
standard RS-170A covering color television equipment. 

 
C. These systems include interfacing and interconnection with other low voltage systems described in 

this specification.  Verify the requirements for these interfaces and provide auxiliary equipment 
necessary for complete functioning of all systems. 

 
PART 2 - PRODUCTS 
 
2.1 EQUIPMENT 

 
A. Digital Video Recorder (DVR) DX8108-3000A: 

 
1. The Digital Video Recorder shall consist of a time-base corrected multi-camera recording and 

playback device, multi-camera display generator, activity detector, switcher, Coaxitron 
controller, all combined into a single self-contained unit. 
 

2. The Digital Video Recorder shall meet or exceed the following design and performance 
specifications: 

 
a. The Digital Video Recorder (DVR) shall be capable of recording up to eight color 

video inputs.  
b. The DVR have full duplex operation to allow video recording while viewing live, full, 

multi-screen or playback video. 
c. The DVR shall have one monitor outputs, one for full and/or multi-camera viewing in 

live or playback modes.    
d. The video multiplexer shall utilize multi-element horizontal and vertical finite impulse 

response to resize inputs for multi-camera displays. 
e. The DVR shall have 250 gigabytes of display image memory. 
f. The DVR shall have a digital image of 720 (H) x 480 (V) pixels full screen. 
g. The video inputs shall be BNC connectors that are individually programmable as 

looping or 75-ohm terminating. 
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h. The time/date and camera title displays must be individually selectable on or off in 
both live and playback modes. 

i. The DVR shall be capable of easy, on-screen programming. 
j. The DVR shall have an S-VHS monitor output. 
k. The DVR shall be NTSC compatible. 
l. The DVR shall be factory configured for desktop use and include attachable rack ears 

for EIA rack mounting. 
 

B. 15 inch LCD Monitor (Pelco PMCL415): 
 
1. The 15-inch color monitor shall provide a high resolution picture; high quality; thin film transfer 

LCD panel; front panel controls; built-in speaker; connections for video and audio input/output, 
including separate Y-C connectors for S-VHS input; automatic color switching system for 
PAL/NTSC; and a connection for a personal computer.  
 

2. The color monitor shall meet or exceed the following specifications: 
 

a. The monitor shall provide a picture display with a viewing area that is 15 inches (38.10 
cm) wide x 9.0 inches (22.86 cm) high. 

b. The monitor shall provide a thin film transfer LCD flat panel with a maximum depth of 
2.75 inches (6.99 cm). 

c. The monitor shall provide an on-screen display for setup and adjustment of the 
monitor viewing parameters. 

d. The monitor shall meet NTSC standards. 
e. The monitor shall provide PC input with a 15-pin connector. 
f. The monitor shall provide a minimum of 540 TV lines of resolution in composite video 

mode. 
g. The monitor shall provide digital resolution of 1024 x 768 pixels. 
h. The monitor shall provide scanning frequencies of 15750 Hz ± 500 Hz at 60 Hz 

(NTSC) and 15625 Hz ± 500 Hz at 50 Hz (PAL). 
i. The monitor shall accept 1.0 V p-p composite video and provide 75 ohms of 

input/output impedance. 
j. The monitor shall provide a base for placing the unit on a flat surface. 
k. The monitor shall provide tint, color, brightness, contrast, volume, and power on/off 

controls on the front panel. 
l. The monitor shall provide 16.7 million colors, a contrast ratio of 300:1, and brightness 

of 200 cd/m². 
m. The monitor shall provide an RCA connector for video input/output, an S-VHS 4-pin 

mini-DIN connector, a 15-pin PC input connector, and RCA connectors for audio 
input/output. The monitor shall provide a channel selection button on the front. 

n. The monitor shall have a black plastic cabinet with a black matte texture coat finish. 
o. The monitor shall be ETL listed to ANSI/UL 1950-1997, cETL listed to CAN/CSA 

C22.2, No 950-95,and shall be certified for CE, Class B; and FCC, Class B. 
 

C. Camera (Messoa SDF412 series): 
 
1. The CCTV camera shall consist of a wall mountable integrated fixed camera and lens.  

 
2. The camera and lens assembly shall consist of a charge-coupled device (CCD) camera with a 

fixed focal lens that is mounted on a PCM 100 camera mount.  
a. The CCD camera shall consist of a 1/3-inch format interline transfer imager meeting 

NTSC (EIA) signal format specifications 
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b. The cameras shall be have a resolution of 540 TV lines of horizontal resolution.The 
color camera shall have a 2.3mm fixed focal lens with auto iris capability. This camera 
shall utilize a 1/3-inch CCD imager. 

c. All cameras shall be capable of electronic light control, commonly referred to as 
electronic shutter. 

d. All color cameras shall be 2:1 interlace and capable of AC line lock that is adjustable 
via potentiometer on the camera board. 

e. A jumper shall be provided on the power supply board for configuring to either 12 
VDC or 24 VAC power. 

f. All cameras shall be protected from incorrect placement of the 12 VDC/24 VAC 
jumper. 
 

D. Cabling: 
 
1. Video cables used in overall signal path lengths (camera to furthest monitor) of 250 feet or 

less shall be of the coaxial type and have a copper braided shield with 95% minimum 
coverage with a 22 gauge stranded copper center conductor with a nominal impedance of 75 
ohms. The cable shall have a cellular polyethylene (foam) insulation and black polyethylene 
jacket.  DC resistance of center conductor shall be no greater than 15 ohms per 1000 foot 
length.  Cable shall be West Penn #816. 

2. Video cables used in overall signal path lengths (camera to furthest monitor) of more than 250 
feet shall be of the coaxial type and have a copper braided shield with 95% minimum 
coverage with a 14 gauge solid copper center conductor with a nominal impedance of 75 
ohms.  The cable shall have polyethylene insulation and black polyethylene jacket.  DC 
resistance of center conductor shall be no greater than 2.6 ohms per 1000 foot length.  Not 
more than 25 feet (composite) of the video cable specified above may be used in these longer 
runs to facilitate termination and connection of the video system. Cable shall be West Penn 
#811. 

3. Connectors for use throughout the video Surveillance system for video signals shall be 'BNC' 
type and where possible all equipment shall be provided with matching connectors. Signal 
cable connectors shall be provided as required to match the equipment. 
 

E. Additional CCTV Equipment: 
 
1. Provide all additional equipment, installations and required appurtenances necessary for a 

complete and functional CCTV system. 
 

PART 3 - EXECUTION 
 
3.1 INSTALLATION: 

 
A. Security video camera and monitor interconnections shall be made as shown on the drawings. 

 
B. Coaxial video and signal cable shall be installed in metallic conduits and shall be continuous from 

outlet to outlet without splices.  Termination of cables shall be at equipment locations only.  Install 
coaxial cable without sharp bends and terminate only with connectors. 

 
C. Special care in cable installation shall be exercised to avoid grounds due to careless terminations or 

damage to the jacket over the shield. Take special care to ensure that random contact of shields of 
adjacent cables do not occur in consoles and at junction boxes. 

 
D. Exterior units shall be mounted for optimum coverage and shall protect camera from accidental blows 

and vandalism.  Provide all required mounting hardware. 
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E. Perform the following start-up tasks: 
 

1. Aim all cameras 
2. Provide and adjust all lenses as described above. 
3. Set all camera outputs to 1.0 volt peak-to-peak under minimum rated subject illumination 

when the subject is a 50% black and white standard test pattern.  Set all switcher outputs for 
1.0 volt peak-to-peak (within 0.3 volts) for every switcher input. 

4. Program all camera identifiers as directed by the Owner. 
5. Make such other settings and adjustments as required to bring the system on-line and 

operating in accordance with these specification. 
 

F. Coordinate non-video connections to the weatherproof camera enclosures, switchers, monitors, and 
other equipment specified for use in this section. 
 

G. Camera identification shall be provided for all cameras via the multiplexer. 
 

3.2 WARRANTY: 
 
A. Provide a one year parts and labor warranty. This does not include abuse, mishandling or acts of 

nature. 
 

3.3 COMMISSIONING: 
 

A. Contractor is responsible to complete installation checklists provided by the commissioning authority. 
 

B. Contractor is responsible to complete functional performance tests provided by the commissioning 
authority and assist the commissioning authority in verifying the tests. 

  
END OF SECTION 16836 


	Specifications
	Table of Contents
	Consultants
	00300
	Geo Technical Study
	01100
	01230
	01300
	01400
	01422
	01500
	01525
	01585
	01600
	01780
	01816
	01817
	02230
	02310
	02315
	02316
	02317
	02741
	02751
	02765
	02813 - LAWN SPRINKLER PIPING
	02900 - LANDSCAPING
	03300
	03451
	04816
	04820
	05120
	05125
	05210
	05310
	05400
	05500
	05510
	05520
	06100
	06200
	06410
	06415
	07185
	07212
	07240
	114000 Specs
	13916
	16001 20090601 Electrical Specifications MATC Northern Utah County Bid Set
	16001 Electrical General Provisions
	SECTION 16001
	ELECTRICAL GENERAL PROVISIONS
	Signed                            .

	16070 Electrical Connections for Equipment
	SECTION – 16070
	ELECTRICAL CONNECTIONS FOR EQUIPMENT
	END OF SECTION 16070

	16071 Electrical Seismic Control
	16110 Conduit Raceway
	SECTION 16110
	CONDUIT RACEWAYS
	END OF SECTION 16110

	16111 Raceways Systems
	SECTION 16111
	RACEWAY SYSTEMS
	END OF SECTION 16111

	16120a Conductors and Cables 600V and Below
	SECTION 16120
	CONDUCTORS AND CABLES (600V AND BELOW)
	END OF SECTION 16120

	16135 Electrical Boxes and Fittings
	16136 Supporting Devices
	16140 Wiring Devices
	16155 Motor Starters
	16156 Variable Frequency Drives 
	16160 Panelboards
	16170 Motor and Circuit Disconnects
	SECTION 16170
	MOTOR AND CIRCUIT DISCONNECTS

	16175 Switchgear and Switchboards
	16180 Overcurrent Protective Devices
	16181 Transformers
	16183 Motor Control Centers
	16184 Power Factor Correction
	16195 Electrical Identification
	16420 Service Entrance
	16452 Grounding
	SECTION 16452
	GROUNDING

	16510 Interior and Exterior Building Lighting
	SECTION 16510
	INTERIOR AND EXTERIOR BUILDING LIGHTING
	END OF SECTION 16510

	16551 Exterior Area Lighting
	16560 Lighting Control Equipment
	16561 Occupancy Sensors
	16600 Surge Protective Devices (SPDs)
	16610 Emergency Electrical Systems
	16611 UPS
	16721 Fire Alarm and Detection System
	16740 Telephone Systems (Raceways)
	16781 Television Systems
	SECTION 16781
	TELEVISION SYSTEMS

	16783 Security System
	SECTION 16783
	SECURITY SYSTEMS
	END OF SECTION 16783

	16784 Sound and Intercommunications System
	16785 Sound Reinforcement and Playback System
	16786 GPS Clock System
	16788 Classroom and Activity Audio Visual Presentation System
	16835 Closed Circuit Television And Digital Recording System
	SECTION 16835
	CLOSED CIRCUIT TELEVISION AND DIGITAL RECORDING SYSTEM

	16836 Closed Circuit Television System
	SECTION 16836
	CLOSED CIRCUIT TELEVISION SYSTEM (FOODS LAB)
	END OF SECTION 16836


	Combined Mechanical Specification.pdf
	Spec Index
	13916 Fire Suppression Piping
	15010 Mechanical Requirements
	15015 Temporary Use of Equipment and Systems
	15050 Common Work Result for HVAC
	15051 common work results for plumbing
	15055 Operations and Maintenance Manuals
	15061 Hangers and Supports
	15062 hangers and supports for plumbing piping and equipment
	15077 Identification for HVAC Piping & Equipment
	15078 identification for plumbing piping and equipment
	15079 Commissioning Plumbing System
	15080 Commissioning of Mechanical Systems
	15081 Duct Insulation
	15082 Equipment Insulation
	15083 HVAC Pipe Insulation
	15084 plumbing insulation
	15111 General Piping Valves for HVAC Piping
	15112 general duty valves for plumbing piping
	15126 Meters and Gages for HVAC
	15127 meters and gages for plumbing piping
	15140 domestic water piping
	15145 domestic water piping specialties
	15150 sanitary waste and vent piping
	15155 sanitary waste piping specialties
	15160 facility storm drainage piping
	15165 storm drainage piping specialties_FL
	15170 Common Motor Requirements for HVAC Equipment
	15185 Hydronic Pumps
	15190 domestic water pumps
	15221 Chemical Water Treatment
	15241Vibration Isolation and Seismic Restraint
	15440 plumbing fixtures
	15445 drinking fountains and water coolers
	15465 vacuum piping for laboratory and health care facilities
	15467 vacuum equipment for laboratory and health care facilities
	15469 domestic water softeners
	15486 Fuel-fired Water Heaters
	15495 facility natural gas piping
	15510 Hydronic Piping
	15515 Condensing Boiler
	15550 Breechings, Chimneys and Stacks
	15640 Cooling Towers
	15684 Rotary-Screw Chillers
	15714 Louvers and Vents
	15730 Terminal Units
	15735 Computer Room Air Conditioners
	15738 Split Systems wall air Conditioner
	15770 Heat Exchangers
	15815 Metal Ducts
	15816 Common Duct Requirements
	15820 Air Duct Accessories
	15845 Air Terminals
	15853 Power Ventilators
	15855 Diffusers, Registers and Grilles
	15856 Gravity Hoods
	15860 Fan Wall Type Custom Air Handling Units
	15975 Instrumentation and Control for HVAC
	15990 General Testing, Adjusting,  Balancing and Commissioning



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 10.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 10.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 2.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [4000 4000]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 10.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 10.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 2.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [4000 4000]
  /PageSize [612.000 792.000]
>> setpagedevice




