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ADDENDUM #2 
 
Date: August 5, 2009 
             
To:  Contractors 
 
From: Mike Ambre, Project Manager, DFCM 
 
Reference:         Physical Education Building Infill 
  Utah Valley University, Orem, Utah 
  Project No. 09097790 
 
Subject: Addendum No. 2 
 
Pages Addendum        1  page 
 Revised Schedule                                                    1  page 
 Architects Addendum                                           26  pages 
 Total                                                                      28  pages  
 
Note: This Addendum shall be included as part of the Contract Documents. Items in this Addendum apply 
to all drawings and specification sections whether referenced or not involving the portion of the work added, 
deleted, modified, or otherwise addressed in the Addendum. Acknowledge receipt of this Addendum in the 
space provided on the Bid Form. Failure to do so may subject the Bidder to Disqualification.   
  
While we contend that SB220 should only be potentially applicable to a contract issued after the effective 
date of said bill, this is to clarify that for purposes of this contract, regardless of the execution or effective 
dates of this contract, the status of Utah Law and remedies available to the State of Utah and DFCM, as it 
relates to any matter referred to or affected by said SB220, shall be the Utah law in effect at the time of the 
issuance of this Addendum. 
 
2.1 SCHEDULE CHANGES – There are changes to the project schedule. 

Bid and Bid Bonds due – Wednesday, August 12, 2009 at 2:00 PM 
Subcontractors List due – Thursday, August 13, 2009 by 2:00 PM 
 

2.2 GENERAL – Axis Architects Addendum. Please see attached. 
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REVISED –PROJECT SCHEDULE 

PER ADDENDUM #2 – dated August 5, 2009 
 

PROJECT NAME:  PHYSICAL EDUCATION BUILDING INFILL 
                                            UTAH VALLEY UNIVERSITY – OREM, UTAH 
DFCM PROJECT NO. : 09097790          

Event Day Date Time Place 

Bidding Documents Available Thursday July 16, 2009 12:00 PM DFCM 
4110 State Office Building 
SLC, UT and the DFCM web 
site* 

Mandatory Pre-bid Site Meeting  
 

Tuesday July 21, 2009 11:00 AM UVU Orem Campus (meet in 
the hall of the Physical Ed. 
Building) 

Last Day to Submit 
Questions 
 

Wednesday July 29, 2009 12:00 PM Michael Ambre– DFCM 
E-mail:mambre@utah.gov 
Fax (801)-538-3267 

Addendum Deadline (exception 
for bid delays) 

Wednesday August 5, 2009 2:00 PM DFCM web site* 

Prime Contractors  Turn in Bid 
and Bid Bond  

Wednesday August 12, 2009 2:00 PM DFCM 
4110 State Office Building 
SLC, UT 

Subcontractors List Due 
 

Thursday August 13, 2009 2:00 PM DFCM 
4110 State Office Building 
SLC, UT 
Fax 801-538-3677 

Substantial Completion  
Date 
 

Friday October 30, 2009 5:00 PM  

 
*  DFCM’s web site address is http://dfcm.utah.gov 

STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES 
 

Division of Facilities Construction and Management 
DFCM 



352 South Denver St.  Suite 205  -  Salt Lake City  -  UT 84103    T: 801-355-3003    F: 355-3003      AxisArchitects.com 

 
   

ADDENDUM - 1 
 
Project: UVU PE Infill II 
DFCM Project Number: 09097790 
Axis Project Number: 0910 
To:  Mike Ambre 
From:  Axis Architects 
Date:  August 5, 2009 
 
Please make the following revisions to the construction documents: 
 
 
General: 
 

1. Materials purchased for this project shall be tax exempt. 
2. The Contractor shall provide dust-control during construction that will contain 

dust from construction operations within the area being worked on; including but 
not limited to, a dust control barrier along Grid E.8, between Grids 8.0 and 8.1. 

3. A temporary office on site will not be required for this project. 
4. Portable temporary toilets will not be required; provided the use of UVU’s 

facilities by the Contractor does not create a cleanliness or maintenance 
problem.  If UVU identifies that there is a  problem, they can require portable 
toilets for Contractor use. 

5. Refer to the attached Mechanical Addendum and associated Drawings and 
Specifications. 

 
 
Answers to Submitted Questions: 
 

1. Division 051200 Structural steel specs call for AISC certified fabricator on steel 
not DFCM approved. Is correct?  Answer: Steel Fabricator shall meet the 
requirements of Division 051200, and the requirement on Drawing Sheet SE101, 
that Steel Fabricators must be on the DFCM list of approved fabricators. 

2. On page AE201 note 3D in the center of the new structural concrete beam calls 
out a control joint. There is no detail for this I can find in the arch/structural 
drawings. Is it merely a chamfer joint?  Answer: yes, it is a chamfer joint.  See 
the existing beam along Grid E.8 for a similar condition. 

3. There is a specification section 079513 Architectural Joint systems but I can’t find 
anything on the plans. Is there a detail missing for this?  Answer: an expansion 
joint will not be required for this project; see below. 

4. Question regarding excavation for roof drain lines and related shoring?  Answer: 
Excavation and Shoring will be required for work relating to roof drain lines.  See 
below for Architectural and Plumbing revisions. 

 
 
Specifications:  
 
02 41 00 Selective Demilition; Part 3, 3.1, E - replace the text with the following: 

“Do not remove any element that might result in structural deficiency 
other than the elements clearly indicated to be removed on the drawings. 
Contractor is responsible for temporary shoring or other method of 
support”. 
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07 95 13   Architectural Joint Systems – eliminate this section.  Expansion joints will 

not be required on this project. 
 
 
Drawings:  
 
GI101 Replace the previously issued Drawing Sheet GI101 with the attached 

revised Drawing Sheet GI101. 
 
AE001 1.  Add the following note to apply to excavations for plumbing lines: 

Excavate as necessary to accomplish the work outlined in the plumbing 
drawings, and associated documents.  Soils are sandy and loose and will 
require shoring.  The existing roof drainage lines are at depths of 
approximately 14 feet below the existing grade.  Provide shoring that will 
ensure that existing footings are not undermined, and that work can 
proceed safely at required depths.  See Drawing Sheet SE001, VII 
General Conditions, G4 Shoring, for shoring requirements to accomplish 
this work.  Shoring shall be designed and reviewed by the Structural 
Engineer before proceeding with excavation. 

 
AE101 1.  Add the following note to apply to excavations for plumbing lines: 

Excavate as necessary to accomplish the work outlined in the plumbing 
drawings, and associated documents.  Soils are sandy and loose and will 
require shoring.  The existing roof drainage lines are at depths of 
approximately 14 feet below the existing grade.  Provide shoring that will 
ensure that existing footings are not undermined, and that work can 
proceed safely at required depths.  See Drawing Sheet SE001, VII 
General Conditions, G4 Shoring, for shoring requirements to accomplish 
this work.  Shoring shall be designed and reviewed by the Structural 
Engineer before proceeding with excavation. 

  
 2.  A1/AE101 - At the wall between the Hallway and Office 151E, add 

Keynote 10A at the Hallway Side.  Keynote 10A is already included in the 
Keynote Legend, and refers to Fire Extinguisher In Semi-Recessed 
Cabinet. 

 
 3.  A1/AE101 - Revise the wall between the Hallway Office 151D to be 

framed with 6 inch studs (Wall Type tag indicating ‘6’).  This wall will 
contain cleanouts for underslab roof drain lines.  Coordinate with 
Plumbing Drawings. 

 
 4.  A1/AE101 - At Office 151C, add a note at the floor that indicates: Set 

cleanouts for underslab roof drain lines flush with the T.O. Conc. Slab so 
carpet can be installed smooth over the top.  Coordinate with Plumbing 
Drawings. 

 
 5.  A1/AE101 – Revise the dimesion reading 1200’-0” parallel to Grid E.8 

and starting at Grid 8.1, to read 12’-6”. 
 
AE401 1.  At Wall Section A4/AE401, eliminate ‘EXIST.’ From below Keynote 8B.  

This is the section of window that will be removed and relocated to this 
location as shown on the Plans and Elevation.  

 
AE601 At Detail A4/AE601 – revise to show the sloped portion of the existing 

slab/wall edge being chipped away to 2 inches deep, and filled in level 
with concrete for a finished surface level with the new slab. 
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SE001 Replace the previously issued Drawing Sheet SE001 with the attached 

revised Drawing Sheet SE001. 
 
EE101 Replace the previously issued Drawing Sheet EE101 with the attached 

revised Drawing Sheet EE101. 
 
EX601 Replace the previously issued Drawing Sheet EX601 with the attached 

revised Drawing Sheet EX601. 
 
 
Prior Approvals:  
 
Products: The following manufacturers, trade names and products are allowed to 

bid on a name brand only basis with the provision that they completely 
satisfy all and every requirement of the drawings, specifications and all 
addenda shall conform to the design, quality and standards specified, 
established and required for the complete and satisfactory installation and 
performance of the building and all its respective parts. 

 
Item     Manufacturer   Comments 
EPDM Single-Ply Roofing  Versico    Approved  

   System 
 
Attachments: 
 

Mechanical Addendum with associated Drawings and Specifications 
Drawing Sheet GI101 
Drawing Sheet SE001 
Drawing Sheet EE101 
Drawing Sheet EX601 

 
 
Note: This addendum shall be part of the construction documents. Items in this 
addendum apply to all drawing and specification sections whether referenced or not 
involving the portion of the work added, deleted, modified or otherwise addressed in the 
addendum. Acknowledge receipt of this addendum in the space provided on the bid 
form. Failure to do so may subject the bidder to disqualification. 
 
 
End of Addendum 
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ADDENDUM  
 
Project Name:   UVU PE Office Infill         Addendum No.: 1  
 
 
DFCM Project #   #09097790         Date: 08-05-09 
  
From: WHW Engineering Inc 

8619 South Sandy Parkway 
Sandy, Utah 84070 
Phone (80) 466-4021 Fax (801) 466-8536 

 
To: All bidders 
  
 
This Addendum forms and becomes a part of the Contract Documents and modifies the original Bidding 
Documents dated July 2009 as noted below.  Acknowledge receipt of this Addendum in the space provided on 
the Bid Form.  Failure to do so may subject the Bidder to disqualification. 
 
This Addendum consists of 18 pages. 
  
 
I - CHANGES TO PRIOR ADDENDA:  NA 
 
II - CHANGES/CLARIFICATIONS TO SPECIFICATIONS: 
 
 Item II-1. Specification section 230900:  Replace with the attached specification section 230900. 
 
   

III - CHANGES/CLARIFICATIONS TO DRAWINGS:   
 

Item III-1. Sheet PE101:  According to as-built drawings, the existing roof drain line is 
approximately 15’ below grade.  Coordinate with the G.C. to provide excavation, 
shoring, backfill, landscaping repairs, etc. as necessary to make connections to this line. 
 Take care to protect adjacent building, footings, landscaping, utilities, etc. as required. 
Existing concrete piping below new building envelope to be replace with cast iron. See 
attached drawing. 

 
Item III-2. Sheet PE501:  Details C2 and C4 have been added.  
 

 
 
 

End of Mechanical Addendum 



DFCM No. 09097790 – UVU PE Infill II Axis Architects 0819 
AUTOMATIC TEMPERATURE CONTROLS 230900- 1 
 

 
SECTION 230900 – AUTOMATIC TEMPERATURE CONTROLS 

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 Building Management System (BMS) control equipment for 
HVAC systems and components, including open protocol control components for 
terminal heating and cooling units.  

B. Related Sections include the following found in Division 23000 and 26000 Sections of 
the Specifications:  

1. Fire Alarm Systems.  
2. Basic Mechanical Requirements.  
3. Refrigeration Equipment.  
4. Air Handling Equipment.  
5. Test and Balance.  
6. Basic Electrical Requirements.  
7. Cables, Low Voltage. (600 Volts and below)  
8. Wiring Devices.  
9. Motor Control Centers.  
10. Basic Electrical Materials.  

1.3 SYSTEM DESCRIPTION Ethernet (IEEE 802.3), peer-to-peer CSMA/CD  

A. Furnish all labor, materials, equipment, and service necessary for a complete and 
operating temperature control system, utilizing a high speed peer to peer network of 
interoperable Direct Digital Controls (DDC), Graphical User Interface (GUI) with color 
graphic displays available for a minimum of at least p 64 possible client computers, and 
electronic interfaces and actuation devices, as shown on the drawings and as 
described herein.  

B. The Local Area Network (LAN) shall be either a 10 or 100 Mpbs Ethernet network 
supporting BACnet, Java, XML, HTTP, and CORBA IIOP for maximum flexibility for 
integration of building data with enterprise information systems and providing support 
for multiple Universal Network Controllers (UNCs), user workstations and a local host 
computer system.  

C. The Enterprise Ethernet (IEEE 802.3) LAN shall utilize Carrier Sense 
Multiple/Access/Collision Detect (CSMA/CD), Address Resolution Protocol (ARP) and 
User Datagram Protocol (UDP) operating at 10 or 100 Mbps.  
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D. The TAC-IA system will consist of an open architecture that utilizes EIA standard 
709.1, the LonTalk™ protocol, as the common communication protocol between all 
controllers and integral ANSI / ASHRAE™ Standard 135-2004, BACnet functionality to 
assure interoperability between all system components. Both the LonTalk™ protocol 
and the ANSI / ASHRAE™ Standard 135-2004, BACnet protocol are required to 
assure that the project is fully supported by the leading HVAC open protocol to reduce 
future building maintenance, upgrade, and expansion costs.  

E. Where utilized by a LonMark/LonWorks based Control System, LonTalk™ packets may 
be encapsulated into TCP/IP messages to take advantage of existing infrastructure or 
to increase network bandwidth.  

1. Any such encapsulation of the LonTalk™ protocol into IP datagrams shall 
conform to existing LonMark™ guide-lines for such encapsulation and shall be 
based on industry standard protocols.  

2. The products used in constructing the BMS shall be LonMark™ compliant.  
3. In those instances in which Lon-Mark™ devices are not available, the BMS 

contractor shall provide LonWorks™ devices with application source code, 
device resource files, and external interface definitions.  

F. The software tools required to network manage both LonTalk™ protocol and the ANSI / 
ASHRAE™ Standard 135-2004, BACnet protocol must be provided with the system. 
Drawings are diagrammatic only. Equipment and labor not specifically referred to 
herein or on the plans that are required to meet the functional intent, shall be provided 
without additional cost to the Owner. Minimum BACnet compliance is Level 3; with the 
ability to support data read and write functionality. Physical connection of BACnet 
devices shall be via Ethernet/Ethernet IP or MS/TP.  

a. Complete temperature control system to be DDC with electronic sensors 
and electronic/electric actuation of dampers and electronic actuation of 
terminal equipment valves and actuators as specified herein. The BMS is 
intended to seamlessly connect  

G. All work described in this section shall be installed, wired, circuit tested and calibrated 
by factory certified technicians qualified for this work and in the regular employment of 
the authorized office representing the controls manufacturer. The authorized office 
shall have a minimum of 10 years of installation experience with the manufacturer and 
shall provide documentation in the bid and submittal package verifying longevity of the 
installing company's relationship with the manufacturer when requested. Supervision, 
calibration and checkout of the system shall be by the employees of the authorized 
office and shall not be subcontracted. The control contractor shall have an in place 
support facility within 50 miles of the site with factory certified technicians and 
engineers, spare parts inventory and all necessary test and diagnostic equipment for 
the installed system, and the control contractor shall have emergency service 
available.  

1.4 INSTALLATION OF PRODUCTS FURNISHED BUT NOT INSTALLED UNDER THIS 
SECTION.  

A. Sections from Division 23000 – Ductwork Accessories:  
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1. Automatic Dampers.  
2. Terminal Unit Controls.  

1.5 PRODUCTS INSTALLED BUT NOT FURNISHED UNDER THIS SECTION.  

1. Sections from Division 23000 –   

1.6 PRODUCTS NOT FURNISHED OR INSTALLED BUT INTEGRATED WITH THE 
WORK OF THIS SECTION.  

1. NA 

B. Sections from Division 26000- Fire Alarm System.  
1. Smoke Detectors (duct).  

1.7 SUBMITTALS.  

A. Product Data: Include manufacturer's technical literature for each control device. 
Indicate dimensions, capacities, performance characteristics, electrical characteristics, 
finishes for materials, and installation and startup instructions for each type of product 
indicated.  

1. Each control device labeled with setting or adjustable range of control.  

B. Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads, 
required clearances, method of field assembly, components, and location and size of 
each field connection.  

1. Schematic flow diagrams showing fans, pumps, coils, dampers, valves, and 
control devices.  

2. Wiring Diagrams: Power, signal, and control wiring. Differentiate between 
manufacturer-installed and field-installed wiring.  

3. Details of control panel faces, including controls, instruments, and labeling.  
4. Written description of sequence of operation.  
5. Schedule of dampers including size, leakage, and flow characteristics.  
6. Schedule of valves including close-off and flow characteristics.  
7. Trunk cable schematic showing programmable control unit locations and trunk 

data conductors.  
8. Listing of connected data points, including connected control unit and input 

device.  
9. System graphics indicating monitored systems, data (connected and calculated) 

point addresses, and operator notations.  
10. System configuration showing peripheral devices, batteries, power supplies, 

diagrams, modems, and interconnections.  

C. External Interface Files: XIF files or object diagrams for each DDC system component 
(Custom Application Controller and Application Specific Controller) proposed.  
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D. Software and Firmware Operational Documentation: Include the following:  
1. Engineering, Installation, Operation and Maintenance manuals.  
2. Program Software Backup: On a magnetic media or compact disc, complete with 

data files.  
3. Device address list.  
4. Printout of software application and graphic screens.  
5. Licenses, guarantee, and warranty documents for all equipment and systems.  

E. Field Test Reports: Indicate and interpret test results for compliance with performance 
requirements.  

F. Maintenance Data: For systems to include in maintenance manuals specified in 
Division 1. Include the following:  

1. Maintenance instructions and lists of spare parts for each type of control device 
and compressed air station.  

2. Interconnection wiring diagrams with identified and numbered system 
components and devices.  

3. Keyboard illustrations and step-by-step procedures indexed for each operator 
function.  

4. Inspection period, cleaning methods, cleaning materials recommended, and 
calibration tolerances.  

5. Calibration records and list of set points.  

G. Qualification Data: For firms and persons specified in "Quality Assurance" Article.  

H. Project Record Documents: Record actual locations of control components, including 
control units, thermostats, and sensors. Revise Shop Drawings to reflect actual 
installation and operating sequences.  

1.8 QUALITY ASSURANCE.  

A. Important: Bids by wholesalers, distributors, mechanical contractors, ABCS, ACS, and 
non-franchised contractors shall not be acceptable. The intent of this is to ensure 
expertise, accountability, single point responsibility for the TAC-IA DDC System and 
the avoidance of conflict of interests with other divisions and contractors. 

B. The system manufacturer shall, as a minimum, manufacture and supply the Custom 
Application Controller, Application Specific Controller, Unitary Equipment Controller, 
Advanced Application Controller, Graphical User Interface, damper actuators, and 
valve actuator assemblies., except where stated otherwise in this specification.  

C. All work described in this section shall be installed, wired, circuit tested by TAC 
qualified and certified electricians that are licensed journeymen or enrolled in a 
qualified electrician apprentice  program and properly supervised according to state 
and local ordinances. Also work described in this section shall be calibrated by factory 
certified technicians qualified for this work and in the regular employment of the 
temperature control system manufacturer’s local field office.  
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D. The Building Management System contractor shall have a full service facility within 50 
miles of the project that is staffed with engineers trained in Integrating Interoperable 
TAC-IA Systems and technicians fully capable of providing LonMark/LonWorks and/or 
BACnet instructions and routine emergency maintenance service on all system 
components. 

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, 
and marked for intended use.  

F. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilation Systems.".  

G. Comply with National Electric Code, UL-916 Energy Management Systems, 
LonMark™, ULC, FCC Part 15, subpart J, Class B Computing Devices.  

H. Comply with EIA Standard 709.1 LonTalk™ protocol for DDC system control 
components.  

1.9 PRE-BID SUBMITTAL.  

1.10 DELIVERY, STORAGE AND HANDLING.  

A. Factory-Mounted Components: Where control devices specified in this Section are 
indicated to be factory mounted on equipment, arrange for shipping of control devices 
to unit manufacturer.  

1.11 COORDINATION.  

A. Coordinate location of thermostats and other exposed control sensors with plans and 
room details before installation.  

B. Coordinate equipment from other divisions including Motor-Control Centers," 
"Panelboards," and "Fire Alarm" to achieve compatibility with equipment that interfaces 
with those systems.  

C. Coordinate supply of conditioned electrical circuits for control units and operator 
workstation.  

D. Coordinate 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".  

E. Coordinate with the Owner's IT department on locations for UNC's, Ethernet 
communication cabling and TCP/IP addresses.  

1.12 WARRANTY AND MAINTENANCE.  
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A. All components, system software, and parts furnished and installed by the BMS 
contractor shall be guaranteed against defects in materials and workmanship for 1 year 
of substantial completion. Labor to repair, reprogram, or replace these components 
shall be furnished by the BMS contractor at no charge during normal working hours 
during the warranty period. Materials furnished but not installed by the BMS contractor 
shall be covered to the extent of the product only. Installation labor shall be the 
responsibility of the trade contractor performing the installation. All corrective software 
modifications made during warranty periods shall be updated on all user 
documentation and on user and manufacturer archived software disks. The Contractor 
shall respond to the owner's request for warranty service within 24 standard working 
hours.  

1.13 APPROVED MANUFACTURERS AND INSTALLING CONTRACTORS  

1. TAC I/A-Series System as provided and installed by Utah-Yamas Controls Inc. 
Point of contact Bob Hooper 801-990-1950. 

2. No other contractor or products considered. 

1.14 DDC EQUIPMENT  

A. The Operator Work Station, Graphical User interface as well as the associated Web 
services are all existing. This contractor shall generate graphics depicting this remodel 
and all affected mechanical equipment. All new controllers shall be added to the 
existing communication trunk so that all building ATC functions can be viewed and 
managed from multiple locations on campus.  

B. Universal Network Controllers (UNC) shall employ a Niagara Framework™ software 
and hardware architecture solution (solution may be an OEM, licensed or re-branded 
product implementing the Niagara Framework™) as the foundation for managing and 
facilitating all services, global and communication functions. 

 
1. The Universal Network Controllers (UNC) shall provide the interface between the 

LAN or WAN and the field control devices, and provide global supervisory control 
functions over the control devices connected to the UNC. It shall be capable of 
executing application control programs to provide:  

a. Calendar functions  
b. Scheduling  
c. Trending  
d. Alarm monitoring and routing  
e. Time synchronization by means of an Atomic Clock Internet site including 

automatic synchronization  
f. Integration of LonWorks controller data and BACnet controller data  
g. Network Management functions for all LonWorks based devices  

C. Application Specific Control Units:  
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Single board construction comprising processor board with programmable, nonvolatile, 
RAM/EEPROM memory for custom control and unitary applications. ASCs shall be 
provided for Unit Ventilators, Fan Coils, Heat Pumps, Rooftop Units, and other 
applications as shown on the drawings. To assure complete interoperability, all ASCs 
firmware shall support all mandatory and all optional LonMark™ Standard Network 
Variables (SNVTs) for their LonMark™ profile as documented by the LonMark™ 
Interoperability Association. Bidder shall provide proof of ASC compliance for all the 
mandatory and all optional LonMark™ SNVTs. ASCs shall be based on the Echelon 
Neuron 3150 microprocessor working with the ASCs stand alone control program.  

 
1. Units monitor or control each input/output point; process information; and 

download from the operator station.  
2. Stand-alone mode control functions operate regardless of network status. 

Functions include the following:  

a. Peer to peer primary network level communications with automatic 
communications loss detection to maintain normal control functionality 
regardless of available network communications.  

b. Discrete/digital, analog, and pulse input/output.  
c. Monitoring, controlling, or addressing data points.  
d. Appropriate LonMark™ profiles for specific unitary applications.  
e. Support for all mandatory and optional LonMark™ Standard Network 

Variable Types (SNVTs) for their LonMark™ profile as documented by the 
LonMark™ Interoperability Association  

f. Internal customizable safeties and limits to prevent third party LonMark™ 
tools from providing improper and unrealistic inputs to ASC’s.  

3. Local operator interface port located on ASC and ASC sensor provides for 
download from or upload to portable workstation. All Lon bus devices shall be 
accessible from either port.  

4. Communication: ASC’s shall communicate with the Building Controller and 
CAC’s at a baud rate of not less than 78.8K baud using LonTalk™ 
communications protocol (EIA 709.1).  

5. ASC units monitor or control each input/output point; process information; and at 
least 50 expressions for customized HVAC control including mathematical 
equations, boolean logic, PID control loops with anti-windup, sequencers, timers, 
interlocks, thermostats, counters, interlocks, compare, limit, and alarms.  

6. All ASC Controller setpoints shall be digital display setpoints with dual setpoint 
limits (integral hard limits which the user cannot exceed above and below and 
independent soft limits which are hidden from the user). All digital setpoints shall 
be network retentive after power outages and after replacement of sensor.  

D. ASC Room Sensor  

1. The ASC Sensor shall provide room temperature value to the ASC.  
2. The ASC Sensor shall connect directly to the ASC and shall not utilize any of the 

I/O points of the controller.  
3. The ASC Sensor shall provide a two-wire connection to the controller that is 

polarity and wire type insensitive.  
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4. The ASC Sensor shall be provided in a modular configuration that allows for the 
rough in of all wiring without the presence of the electronics or esthetic covering.  

5. The ASC Sensor shall be provided in a modular configuration that allows for the 
rough in of all wiring without the presence of the electronics or esthetic covering.  

6. The ASC Sensor shall allow for the customization of the color on the esthetic 
covering as a standard offering.  

7. The ASC Sensor shall be supplied in the following manner:  

a. LCD display for showing (typically) the current temperature.  
b. Tenant override to allow timed override of unoccupied to occupied mode of 

operation.  
c. LED indication of override state.  
d. Up/Down keys to allow adjustment of the current setpoint  
e. User interface with the ASC Sensor shall be provided as a configurable 

function, and shall offer password protection for access to network variable 
editing.  

f. ASHRAE 95 compliance (LCD display and sub-base functionality)  
g. The room sensor shall provide access to additional diagnostic data from a 

sensor-user keypad request. This Diagnostic mode is displayed on the 
LCD screens and includes separate displays for the controllers:  

1) Subnet and Node Address  
2) Errors  
3) Alarms  
4) Temperature Offset  

E. ASC – Fan Coil Unit, Unit Ventilator, Heat Pump, or Packaged Rooftop Controller 
Functionality.  

Controls shall be microprocessor based as shown in the drawings or indicated in the 
sequence of operations. The ASC shall be a single integrated package consisting of a 
microprocessor, power supply, field terminations, and application software. The units 
shall be started and stopped from the BMS. A low limit protection thermostat in the 
mixed air section of the unit shall close down the outdoor air damper, open coil valves, 
and alarm the BMS when a temperature below 38°F (adjustable) is sensed. All 
input/output signals shall be directly hardwired to the ASC controller. In all cases, the 
controller shall automatically resume proper operation following the return of power to, 
or control by the ASC.  

 
1. All ASCs must have an operating temperature range -40°F to 140°F and 5 to 

95% RH, non condensing because they are located in the proximity of extreme 
temperatures (hot water/steam pipes or the outdoor air.)  

2. All ASCs shall have capability for both ASHRAE Cycle II and ASHRAE Cycle III 
fully tested and validated. Bidder shall provide application documentation for 
ASC ASHRAE cycle II and III compliance including sequence of operation, 
controller program, and available SNVT’s. The control program shall also be fully 
customizable in the field to accommodate any local or project specific 
requirements that may be required.  

3. All duct averaging sensors for ASCs must be true continuous averaging units that 
sense the mean temperature over the complete length of the sensor end to end. 
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Sensors that provide four or nine sensing points, which may be accurate due to 
air temperature stratifications, are not acceptable.  

4. All ASCs shall be easily replaceable for ease of future maintenance and to 
minimize downtime.  

5. The outputs of the ASC shall be of the relay Form C and universal analog form. 
All digital outputs shall be relay type Form C. ASC devices utilizing non-relay 
outputs shall provide an interface relay for all points. All analog outputs shall be 
programmable for their start points and span to accommodate the control 
devices.  

F. LANs:  

Capacity for a minimum of 64 client workstations connected to multi-user, multitasking 
environment with concurrent capability to access DDC network or control units.  

 
1. Enterprise Network LAN  

a. Media: Ethernet (IEEE 802.3), peer-to-peer CSMA/CD, operating at 10 or 
100 Mbps, cable 10 Base-T, UTP-8 wire, category 5  

2. Primary Controller Network LAN  

a. Media: LonTalk™ (EIA 709.1), peer to peer, FTT-10 operating at 78.8K.  

3. Secondary Network LAN ( If Required)  

a. Media: LonTalk™ (EIA 709.1), peer to peer, FTT-10 operating at 78.8K  

4. Remote Connection  

a. ISDN, ADSL, T1 or dial-up connection, monthly charges paid by building 
owner  

G. Software: Existing 

1.15 CONTROL PANELS  

A. Local Control Panels: Unitized NEMA 1 cabinet with suitable brackets for wall or floor 
mounting, located adjacent to each system under automatic control. Provide common 
keying for all panels.  

1. Fabricate panels 0.06-inch thick, furniture-quality steel, or extruded-aluminum 
alloy, totally enclosed, with hinged doors and keyed lock and with manufacturer's 
standard shop-painted finish.  

2. Interconnections between internal and face-mounted devices pre-wired with 
color-coded stranded conductors neatly installed in plastic troughs and/or tie-
wrapped. Terminals for field connections shall be UL Listed for 600 volt service, 
individually identified per control/interlock drawings, with adequate clearance for 
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field wiring. Control terminations for field connection shall be individually 
identified per control drawings.  

3. Door-Mounted Equipment: Flush-mount (on hinged door) manual switches, 
including damper-positioning switches, changeover switches, thermometers, and 
gauges.  

4. Provide ON/OFF power switch with over-current protection for control power 
sources to each local panel.  

1.16 SENSORS  

A. Electronic Temperature Sensors: Vibration and corrosion resistant for wall, immersion, 
or duct mounting as required.  

1. Resistance Temperature Detectors: Platinum, thermistor, or balco  

a. Accuracy: Plus or minus 0.2 percent at calibration point; thermistors shall 
have a maximum 5 year drift of no more than .225°F maximum error of no 
more than .36°F  

b. Wire: Twisted, shielded-pair cable  
c. Insertion Elements in Ducts: Single point, 6 inches long; use where not 

affected by temperature stratification or where ducts are smaller than 4 sq. 
ft.  

d. Averaging Elements in Ducts: 60 inches, long, flexible for use where prone 
to temperature stratification or where ducts are larger than 4 sq. ft.; 264 
inches long, flexible for use where prone to temperature stratification or 
where ducts are larger than 16 sq. ft; length as required.  

e. Insertion Elements for Liquids: Brass socket with minimum insertion length 
of 2-1/2 inches.  

f. Outside-Air Sensors: Watertight inlet fitting, shielded from direct sunlight.  
g. Room Security Sensors: Stainless-steel cover plate with insulated back 

and security screws.  

B. Equipment operation sensors as follows:  

1. Status Inputs for Electric Motors: Current-sensing relay with current transformers, 
adjustable and set to 175 percent of rated motor current.  

C. Electronic Damper Position Indication: Visual scale indicating percent of travel and 2- 
to 10-V dc, feedback signal.  

1.17 ACTUATORS  

A. Electric Motors: Size to operate with sufficient reserve power to provide smooth 
modulating action or two-position action under all environmental conditions 
(temperature, low power voltage fluctuations, tight seal damper design, maximum air 
and water flow forces).  

1. Permanent Split-Capacitor or Shaded-Pole Type: Gear trains completely oil 
immersed and sealed. Equip spring-return motors with integral spiral-spring 
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mechanism in housings designed for easy removal for service or adjustment of 
limit switches, auxiliary switches, or feedback potentiometer.  

2. Nonspring-Return Motors for Valves Larger Than NPS 2-1/2”: Size for running 
torque of 150 in. x lbf and breakaway torque of 300 in. x lbf.  

3. Spring-Return Motors for Valves Larger Than NPS 2-1/2”: Size for running and 
breakaway torque of 150 in. x lbf.  

4. Nonspring-Return Motors for Dampers Larger Than 25 Sq. Ft.: Size for running 
torque of 150 in. x lbf and breakaway torque of 300 in. x lbf.  

5. Spring-Return Motors for Dampers Larger Than 25 Sq. Ft.: Size for running and 
breakaway torque of 150 in. x lbf.  

B. Electronic Damper and Valve Actuators: Direct-coupled type non-hydraulic designed 
for minimum 100,000 full-stroke cycles at rated torque. The actuator shall have rating 
of not less than twice the thrust needed for actual operation of the damper or valve  

1. Coupling: V-bolt and V-shaped, toothed cradle.  
2. Overload Protection: Electronic overload or digital rotation-sensing circuitry.  
3. Fail-Safe Operation: Mechanical, spring-return mechanism. Provide external, 

manual gear release on non-spring-return actuators.  
4. Actuators shall have the ability to be tandem mounted.  
5. All spring-return actuators shall have a manual override. Complete manual 

override shall take no more than 10 turns.  
6. Power Requirements (Two-Position Spring Return): 24V ac or dc, Maximum 

10VA.  
7. Power Requirements (Modulating): Maximum 15 VA at 24V ac.  
8. Proportional Signal: 2- to 10-V dc or 4 to 20 mA, and 2- to 10-V dc position 

feedback signal.  
9. Temperature Rating: -22°F to 140ºF.  
10. Run Time: 200 seconds open, 40 seconds closed.  
11. All actuators shall have a 5-year warranty.  
12. Valves:  

a. Size for torque required for valve close-off at maximum pump differential 
pressure (regardless of water loop system pressures).  

b. Valve and Actuators shall come from the factory fully assembled.  
c. Spring Return Manual Override shall come with a 10 Degree Valve Preload 

to assure tight close off.  

13. Dampers:  

a. Size for running torque calculated as follows:  

1) Parallel-Blade Damper with Edge Seals: 7 inch-pounds/sq. ft. of 
damper.  

2) Opposed-Blade Damper with Edge Seals: 5 inch-pounds/sq. ft. of 
damper.  

3) Parallel-Blade Damper without Edge Seals: 4 inch-pounds/sq. ft. 
damper.  

4) Opposed-Blade Damper without Edge Seals: 3 inch-pounds/sq. ft. of 
damper.  
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5) Dampers with 2 to 3 Inches wg. of Pressure Drop or Face Velocities 
of 1000 to 2500 FPM Multiply the minimum full-stroke cycles above 
by 1.5.  

6) Dampers with 3 to 4 Inches wg. of Pressure Drop or Face Velocities 
of 2500 to 3000 FPM Multiply the minimum full-stroke cycles above 
by 2.0.  

b. Spring Return Manual Override actuators shall have a factory set 5 Degree 
Damper Preload.  

1.18 DAMPERS  

A. Dampers: AMCA-rated, parallel, opposed blade designs; 0.1084 inch minimum, 
galvanized-steel frames with holes for duct mounting; damper blades shall not be less 
than 0.0635 inch galvanized steel with maximum blade width of .8 inches.  

1. Blades shall be secured to 1/2-inch diameter, zinc-plated axles using zinc-plated 
hardware, with nylon blade bearings, blade-linkage hardware of zinc-plated steel 
and brass, ends sealed against spring-stainless-steel blade bearings, and thrust 
bearings at each end of every blade.  

2. Operating Temperature Range: -40°F to 200°F  
3. For standard applications, include optional closed-cell neoprene edging.  
4. For low-leakage applications, use parallel- or opposed-blade design with 

inflatable seal blade edging, or replaceable rubber seals, rated for leakage at 
less than 10 cfm per sq. ft. of damper area, at differential pressure of 4 inches 
wg. when the damper is being held by torque of 50 in. x lbf; when tested 
according to AMCA 500D.  

1.19 CONTROL CABLE  

A. Electronic and Fiber-Optic Cable for Control Wiring: As specified in Division 16 Section 
"Control/Signal Transmission Media."  

B. LON communication cable shall be category 4.  

1. EXECUTION  

1.20 EXAMINATION  

A. Verify that conditioned power supply is available to control units and operator 
workstation.  

B. Verify that duct, pipe, and equipment mounted devices and wiring are installed before 
proceeding with installation.  

1.21 INSTALLATION  
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A. Install equipment level and plumb.  

B. Install software in control units and operator workstation. Implement all features of 
programs to specified requirements and as appropriate to sequence of operation.  

C. Connect and configure equipment and software to achieve sequence of operation 
specified.  

D. Verify location of thermostats and other exposed control sensors with plans and room 
details before installation. Locate all 60 inches above the floor.  

1. Install averaging elements in ducts and plenums in crossing or zigzag pattern.  

E. Install guards or tamper proof enclosures on thermostats in the following locations:  

1. Entrances.  
2. Public areas.  
3. Where indicated.  

F. Install automatic dampers according to Division 23000 Section "Duct Accessories.  

G. Install damper actuators on outside of duct in warm areas, not in locations exposed to 
outdoor temperatures.  

H. Install labels and nameplates to identify control components according to Division 
23000 Section "Basic Mechanical Materials and Methods."  

I. Install labels and nameplates to identify control components according to Division 
23000 Section "Mechanical Identification."  

J. Install duct volume-control dampers according to Division 23000 Sections specifying air 
ducts.  

K. Install electronic and fiber-optic cables according to Division 26000 Section 
"Control/Signal Transmission Media."  

1.22 ELECTRICAL WIRING AND CONNECTION INSTALLATION  

A. Install raceways, boxes, and cabinets according to Division 26000 Section "Raceways 
and Boxes."  

B. Install building wire and cable according to Division 26000 Section "Conductors and 
Cables."  

C. Install signal and communication cable according to Division 26000 Section 
"Control/Signal Transmission Media."  

1. Cable may be installed in plenums where reasonable access is available as 
allowed by the National Electrical Code and local area codes. 

2. Conceal cable, except in mechanical rooms and areas where other conduit and 
piping are exposed.  
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3. Install exposed cable in raceway.  
4. Install concealed and inaccessible cable in raceway.  
5. Bundle and harness multi-conductor instrument cable in place of single cables 

where several cables follow a common path.  
6. Fasten flexible conductors, bridging cabinets and doors, along hinge side; protect 

against abrasion. Tie and support conductors.  
7. Number-code or color-code conductors for future identification and service of 

control system, except local individual room control cables.  

1.23 CONNECTIONS  

A. Piping installation requirements are specified in other Division 23000 Sections. 
Drawings indicate general arrangement of piping, fittings, and specialties.  

1. Install piping adjacent to machine to allow service and maintenance.  

B. 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.  

1.24 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. 

B. Replace damaged or malfunctioning controls and equipment.  

1. Start, test, and adjust control systems.  
2. Demonstrate compliance with requirements, including calibration and testing, and 

control sequences.  
3. Adjust, calibrate, and fine tune circuits and equipment to achieve sequence of 

operation specified.  

C. Verify DDC as follows:  

1. Verify software including automatic restart, control sequences, scheduling, reset 
controls, and occupied/unoccupied cycles.  

2. Verify operation of operator workstation.  
3. Verify local control units including self-diagnostics.  

1.25 ON-SITE ASSISTANCE  

A. Occupancy Adjustments: Within one year of date of Substantial Completion, provide 
one Project site visit, as scheduled by Owner, to adjust and calibrate components and 
to assist Owner's personnel in making program changes and in adjusting sensors and 
controls to suit actual conditions for one visit addressing summer specific sequences 
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and operations and one visit addressing winter specific sequences and operations. The 
site visit will consist of no more than 8 hours. 
 

1.26 SEQUENCE OF OPERATION 

A. General: The over all intent of this remodel is to provide DDC Control of two new 
packaged Rooftop air handling units. The overall functionality and quality of 
workmanship will meet the existing campus standard as well as DFCM standard for 
“High Performance Buildings.  

B. Rooftop Air Handling Units (Typical of 1) 
The Constant Volume Rooftop air handling units consist of a mixed air section with 
outdoor air and return air dampers, Dx Cooling and Gas Heat (2-stages each). The 
unit is DDC controlled using electric actuation.   

The air handling unit is scheduled for automatic operation on a time of day basis for 
Occupied and Unoccupied modes.  Within the Occupied mode, the system can enter 
the Warm-Up mode when the space temperature is below set point or the Cool-Down 
mode when the space temperature is above set point.  The system stays in the Warm-
Up or Cool-Down mode until the mode set point is satisfied.  Within the Unoccupied 
mode, Night Heating is available when the space temperature drops below 65 degrees 
F (18 degrees C).  The latest start time is the scheduled occupancy for the space. 

The air handling unit operates in Warm-Up, Cool-Down, Occupied, Unoccupied, Night 
Heating and Safety modes as follows (All suggested set points and settings are 
adjustable.): 

Warm-Up 
The supply fan starts.  The mixing dampers are positioned for 100% return air, the DX 
cooling remains disabled.  The gas heat stages on to maintain the space temperature 
set point (72°F Adjustable).  If time reaches the latest start time during the Warm-Up 
mode, the outdoor air damper opens to its minimum position.  The system is prevented 
from entering the Warm-Up mode more than once per day. When the space 
temperature falls below setpoint as noted by a space temperature sensor, the gas heat 
is enabled. The converse occurs when the space temperature rises above setpoint.  

Cool-Down 
The supply fan starts.  The gas heat is disabled.  The DX cooling is enabled and the 
mixing dampers modulate to maintain the space temperature set point.  When the 
outdoor air dry bulb temperature is above the economizer changeover value, the 
mixing dampers are positioned for 100% return air.  If time reaches the latest start time 
during the Cool-Down mode, the outdoor air damper opens to its minimum position or 
is controlled in economizer operation.   

Occupied 
The fan starts or continues to run and the unit is controlled as follows: 

When the outside air dry bulb temperature is below the economizer changeover value, 
the Gas Heat and DX Cooling are enabled and mixed air dampers modulate in 
sequence without overlap to maintain the desired Space temperature set point. The 
mixing dampers ramp open slowly to minimize overshooting. 
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When the outside air dry bulb temperature is above the economizer changeover value, 
the mixing dampers are placed in the minimum outdoor air position.  The Gas Heat 
and DX Cooling are enabled in sequence without overlap to maintain the supply air 
temperature set point. 

Unoccupied (Normal Off) 
The supply fan stops, the DX Cooling is disabled and the mixing dampers close to the 
outdoor air.  If the OAT is less than 45 degrees F (7 degrees C), the Gas heat is 
enabled to maintain the unoccupied supply air set point.  If the OAT is 45 degrees F (7 
degrees C) or above, the gas heat is disabled. 

Safety 
If the rooftop unit is called to be on and does not, as sensed by the current transmitter 
and verified through the discharge air temperature, an alarm shall be sent to the 
central work station. 
 
POINTS TO INCLUDE: 
 
Supply Fan      DI/DO 
Economizer Dampers    AO 
Discharge Air Temperature  AI 
Return Air Temperature   AI 
Space Temperature    AI 
Gas Heat (2-stages)    DO 
DX Cooling (2-stages)   DO 
RTU Safety      DI 
 

 
END OF SECTION 230900 



SHEET NOTES:

NEW 1/2" GAS LINE UP TO NEW ROOF
TOP UNIT. SEE PE102 FOR
CONTINUATION.

ROUTE GAS PIPING HIGH TIGHT TO
STRUCTURE.

TIE INTO EXISTING GAS LINE. GAS LINE
WILL NEED TO BE ISOLATED AND
COMPLETED PURGED FOR TIE IN. SHUT
DOWN OF GAS LINE WILL NEED TO BE
DONE DURING LOW USAGE TIME, AND
COMPLETED AS QUICKLY AS POSSIBLY.
COORDINATE WITH UVU PROJECT
MANAGER.
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PLUMBING FLOOR PLAN
SCALE: 1/4"=1'-0"

A2

GENERAL NOTES:

1. FIRE SPRINKLERS SHALL BE PROVIDED
BY DESIGN BUILD FIRE SPRINKLER
CONTRACTOR, PER UTAH VALLEY
UNIVERSITY FIRE MARSHALL
REQUIREMENTS. DESIGN BUILD
CONTRACTOR SHALL BE NICET
CERTIFIED PER SPECIFICATION AND
SHALL PROVIDE DEFERRED SUBMITTAL
WITH ALL APPLICABLE CALCULATIONS
DRAWINGS ETC.

2. ALL PIPING, DUCT WORK, CONDUIT,
ETC. TO BE PAINTED &/OR LABELED IN
ACCORDANCE WITH UVU STANDARDS.
SEE SPECIFICATIONS.

3. ALL PIPING UNDER NEW BUILDING
ENVELOPE SHALL BE REPLACED WITH
CAST IRON.

PE101

KEYPLAN
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PE501

MATCH EXISTING
DAYLIGHTING.
SEE DETAIL.

(E) 10" PRD

(E) 10" SRD

(E) 6" PRD

(E) 6" SRD

(E) 10" PRD

(E) 10" SRD

10" SRD

 10" PRD

4" PRD

4" SRD

(E) 10" PRD

(E) 6" SRD

(E) 6" PRD
ROOF DRAIN
CRICKET AT

ROOF.

10" SRD

PROVIDE WITH
RODENT SCREEN

PROVIDE WITH
CONCRETE

COLLAR
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