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OWNERS PROJECT REQUIREMENTS

Design Development Phase
December 9, 2008

Refer also to the functional and technical criteria
CODES

International Building Code, 2006

International Mechanical Code, 2006
International Plumbing Code, 2006
International Fire Code, 2006

International Energy Conservation Code, 2006
NFPA 13

Utah State Boiler Code

® © ¢ © © o e

STANDARDS

Utah Division of Facilities and Construction Management Design Criteria

Utah State University Architect & Engineer Manual

Utah State University Planning & Design for High Performance Facilities

American Industrial Hygiene Association (AIHA). ANSI/AIHA Z9.5 National Standard for Laboratory Ventilation.

American Society of Heating, Refrigerating and Air Conditioning Engineers, Inc. (ASHRAE). Laboratory Design Guide

ASHRAE Fundamentals Handbook, HVAC Applications Handbook, Systems and Equipment Handbook.

Centers for Disease Control (CDC) and National Institute of Health (NIH). Biosafety in Microbiological and Biomedical Laboratories, Fifth Edition.
National Fire Protection Association (NFPA). NFPA 15 Fire Protection for Laboratories Using Chemicals.

ENVIRONMENTAL AND SUSTAINABILITY GOALS

DFCM HIGH PERFORMANCE BUILDING REQUIREMENTS
This facility will conform with the DFCM High Performance Building Rating System.
Basic Requirements:
Fundamental Building Systems Commissioning. DFCM will engage a Commissioning Agent that is not an individual directly responsible for
project design or employed by one of the designers. Commissioning Agent shall ensure that fundamental building components are installed and

calibrated to operate as intended.

Life Cycle Cost Analysis. Designers shall use life-cycle cost analysis in making decisions about their investments in products, services,
construction, and other projects to lower the State Government's costs and to reduce energy and water consumption.

CFC Reduction in HVAC and Refrigeration Equipment. Designer shall select HVAC and refrigeration equipment without chlorofluorocarbons
(CFC) based refrigerants.

Ventilation Systems. Designer shall provide mechanical ventilation system according to ASHRAE Standard 62. Mechanical ventilation system
shall have the capability to operate continuously during occupancy and designed not to be easily shut-down or otherwise defeated, such as
blocked registers.

Drainage Systems. Designer shall design surface grades, storm drainage system, HVAC system, and other systems to avoid accumulation of
standing water around and in the building.

Mold Prevention during Construction. Contractor shall ensure porous type building materials, insulation, and fabric, is kept dry to prevent the
growth of mold and bacteria. Materials that have been affected by mold shall be abated or replaced. Building insulation that is damp or wet for 72
hours shall be replaced.
Filtration Media Replacement before Occupancy. Contractor shall ensure that filtration media is replaced before occupancy.
Thermal Comfort. Designer shall ensure that thermal comfort requirements are according to ASHRAE Standard 55. Exceptions:

Winter humidification is not (normally) required;

Summer dehumidification is not (normally) required; and

Upper temperature limit in natural ventilated buildings is not required.

Energy Efficiency Requirements:

Energy Performance. Provide an integrated system of components to reduce source energy use from what is required by ASHRAE Standard
90.1.

Sustainability Credits:
Provide a minimum of 20 Sustainability Credits. These items ihclude Daylighting, Energy, renewable Energy, Indoor Air Quality, Commissioning
and Training, Acoustics, Sustainable materials, Waste Reduction, Water Reduction, Performance Measurement and Verification and Innovation in

Design.

LEED REQUIREMENTS

The project will achieve USGBC LEED Gold Certification.

EQUIPMENT AND SYSTEM EXPECTATIONS

General: Mechanical systems incorporating centralized equipment are preferred over unitary type equipment. The majority of the maintenance can be
performed in the mechanical equipment rooms. Central maintenance personnel would prefer not to have to enter animal rooms, containment rooms or
special labs to perform maintenance. Central systems provide more flexibility to accommodate future changes.

Flexibility for future changes: The building mechanical systems must be able to accommodate future changes. Lab facilities of this type experience
dramatic changes over the life of the building.

DESIGN PARAMETERS
1. Temperature:
Winter Summer
Outdoor Temperature -20°F 96° DB/62° MCWB
66° WB/85° MCDB
Indoor Temperature - Typical Labs 712°F 712°F
Indoor Temperature - Animal Rooms 64° F Min 85° F Max

2. Chemical Fume Hood Exhaust - Low Flow Hoods
Occupied Mode Face Velocity - 80 feet/minute
Unoccupied Mode Face Velocity - 60 feet/minute

Use of proximity sensors to reduce air flow when hood is not in use.

DESIGN PARAMETERS cont.

3. Air Change Rates
Typical Lab Space, Occupied Mode - 4 ACH (Air Changes per Hour) min.
Typical Lab Space, Unoccupied Mode - None
Vivarium - 10 ACH min. 20 ACH max.
4. Air Handler Pressure Drop/Velocity - 4 W.G..400 ft/min
5. Duct Pressure Drop/Velocity - 2.2" W.G./2500 ft/min
6. Heat Recovery:
Provide heat recovery from general lab exhaust.
Provide heat recovery from fume hood exhaust.
7. Laboratory plug load design
For preliminary design purposes use 10 watts/square foot
Final loads to be determined during design process.
8. Means to reduce cooling air flow in rooms with high plug loads will be Fan Coil Units
9. Humidification Requirements

Typical Laboratories
Summer 50% RH Max.

Winter NA

Vivarium
Summer 60% RH Max.
Winter 40% RH Min.

Point of use humidifiers will be provided in select rooms for individual humidification fine tuning and control.
10.Acoustic Design: The HVAC-related background noise shall comply with ASHRAE Handbook HVAC Applications 2007:
SPACE RC(N

Laboratories (with fume hoods)
Testing/Research with telephone use and

Speech communication 40 to 50

Group Teaching 35t045

Offices 251035

Conference Rooms 2510 35
HEAT SOURCE

The heat source will be high efficiency condensing gas fired hot water boilers. There will be a minimum of four boilers for redundancy.
Each boiler will be sized for 25% of the load. The boilers will have capacity to heat the building if the heat recovery system fails.
Consideration shall be given to a low temperature (130°F) hot water system with all high efficiency condensing boilers.

A central heat pump system should also be considered, in lieu of gas fired boilers. This would include a minimum of two heat
recovery chillers and a ground-coupled well water system.

COOLING SOURCE
The cooling source will be a minimum of two water cooled chillers for redundancy. Each chiller will be sized for 50% of the load. The
chillers will have capacity to cool the building if the heat recovery system fails. At least one chiller shall be the variable flow type for
improved efficiency. There will be a cooling tower for each chiller.

Heat recovery chillers should also be considered, in lieu of the standard chillers. This system would include a ground-coupled well
water system.

VENTILATION
Ventilation will be provided in compliance with the 2006 IMC.

Classrooms - 15 CFM/person
Office Space - 20 CFM/person
Typical Lab - 100% Outside Air
Vivarium - 100% Outside Air

STEAM SYSTEM

A central high pressure (100 psi) steam system will be provided to serve sterilizers, cage washers, animal room washdown and the Vivarium
humidification. Provide two gas fired boilers for redundancy each sized for 50% of the load.

A clean steam system is required for the autoclaves and the humidifiers. Normal (dirty) steam damages the animal cages and is not recommended
for humidification. A single dirty steam-to-clean steam generator will be required with dirty steam as backup.

HEATING HOT WATER PIPING SYSTEM

Primary standby pumps each sized at 100% flow. Variable flow, VFD's on each pump.

CHILLED WATER PIPING SYSTEM

Chilled water supply temperature - 42° F
Chilled water return temperature - 55° F
Primary - Standby pumps, each sized at 100% flow. VFD's on each pump.

HVAC SYSTEMS

Typical Laboratories:
General - The design of the HVAC system for a laboratory should maintain a safe working environment for the users. All laboratory areas shall be
served by 100% outside air systems.

Rooms should be maintained at a negative pressure with respect to adjacent areas. High air discharge velocities should be avoided (not more than
50 feet per minute) in the immediate vicinity of the fume hood. Fume hood face velocity should be maintained at 80 fpm all sash positions in the
occupied mode. The system design shall be based on 80 feet per minute hood face velocity when the fume hood sash is opened to a height of 18
inches. Fume hood shall be equipped with a motion sensor which will reduce face velocity to 60 FPM when the area around the hood is unoccupied.

The HVAC system should have features that enable control of supply and exhaust air flow, laboratory pressurization control, hood face velocity and
hood air flow, energy consumption, and room temperature.

Laboratories will be provided with variable volume fume hoods, variable volume supply air and variable volume general exhaust air. Room supply
and exhaust air will be controlled through air terminal devices utilizing a volumetric control.

Vivarium:
General - The design of the HVAC system will maintain a stable environment for the animals and safety and comfort for animals and personnel.

The HVAC system for the Vivarium will be similar to the Typical Laboratories. The Vivarium systems will be 100% outside air. Rooms will be
designed such that they can be positive pressure or negative pressure.

The HVAC system will have features that enable control of supply and exhaust air flow, room pressurization control (positive or negative), energy
consumption, room temperature, and room humidity.

The ventilated cage racks will require individual supply air and exhaust air control with filters.
HVAC redundancy is required. The HVAC system will have redundant supply fans and exhaust fans which will provide operation of the facility

at a reduced level in the event of a fan failure. HVAC equipment serving the Vivarium will be on emergency power. This includes chiller, cooling tower,
boiler, pumps, supply fans, exhaust fans and controls.

4 )
BIOSAFETY LEVEL 3 LABS :
The ventilation system shall be 100% outside air. The ABSL3 and ABSL3 Enhanced Lab shall be negative pressure in relationship to adjacent
spaces. There will be audible and visual alarms to notify personnel on loss of pressure control. Gastight dampers will be provided in the supply and
exhaust ductwork to allow for decontamination of the ABSL3 Lab and ABSL3 Enhanced Lab. The ductwork up to the gastight dampers will be
gastight stainless steel.

AIR HANDLERS
The supply air handlers will be located indoors to accommodate servicing and piping and to avoid freezing problems. The exhaust air handlers may
be located outdoors. The air handlers will have multiple fans for redundancy.

OUTSIDE AIR INTAKES AND EXHAUST AIR DISCHARGE
A wind study will be conducted on the building to show that short circuiting does not occur.

Air intakes shall be positioned to avoid short-circuiting of exhaust air back into the building. Exhaust from laboratories must be discharged to the
atmosphere through stacks at the top of the building with a minimum velocity of 3000 fpm. If variable volume systems are employed for supply and
exhaust, then design provision must be made to assure that the 3000 fpm exhaust velocity is maintained at all times at all conditions. The minimum
velocity may be reduced, as validated by the wind study.

EXHAUST AIR SYSTEM
There will be several sources of exhaust air: (1) General Lab Exhaust (Typical Labs and Vivarium) (2) Chemical Fume Hood Exhaust (3) Biological
Safety Cabinet Exhaust (4) General Building Exhaust (Toilet Rooms, Photocopy areas, Janitor's closets, etc.). (5) Special Chemical Fume Hood
Exhaust (Radioisotope hoods, Digester hoods).

The General Lab Exhaust, Chemical Fume Hood Exhaust and Biological Safety Cabinet Exhaust should connect to a central manifolded variable air
volume (VAV) system. A central system provides redundancy, flexibility to add future hoods, diversity and heat recovery capability. Another
advantage is that central exhaust systems reduce the noxious and hazardous substance levels through dilution. Manifolded exhaust system provide
a higher plume due to the momentum associated with a higher mass flow.

General Building Exhaust will be ducted to separate exhaust fans to preclude contamination. Special Chemical Fume Hood Exhaust Hoods
(Radioisotope, Digester) will be ducted to independent exhaust fans. The exhaust air from the tunnel washers is saturated with moisture and needs
to be independently ducted.

AUTOMATIC TEMPERATURE CONTROL SYSTEM
The ATC system will be a Direct Digital Control (DDC) type. The system will be compatible with the USU Campus Control System. The approved
ATC manufacturers/installers are Johnson Controls/Johnson Controls and TAC/Utah Controls.

PLUMBING

GENERAL
Properly designed plumbing systems are critical to the operation of the Lab facility. Due to the large number of piped utilities, the piping must be
carefully organized and properly labeled. Safety of the personnel and the animals is a primary concern. Care must be taken to protect the water
supplies to the building and the public sewer system which serves the building. Care must be taken to prevent the domestic water systems within
the building from contamination. The plumbing system must be flexible to allow for future: changes as the needs change.

REAGENT GRADE WATER SYSTEM .
Two central reagent grade systems will be provided, one for the general labs and an independent system for the Vivarium. Pure water will be piped
throughout the building. The pure water system will be capable of generating 18 Megaohm purity water. Pure water will be recirculated through a
storage tank with ultraviolet light to keep the system free of bacteria. Point-of-use water stations will be provided where ultra pure water is required.

WATER SOFTENER
A duplex water softener will be provided. The domestic hot water, pure water, and steam make-up water will be softened.

ACID WASTE AND VENT SYSTEM
Provide a dedicated acid waste and vent system with automatic wastewater PH control systems with acid and caustic injection.

BIOLOGICAL EFFLUENT WASTE SYSTEM (ABSL3 AND ABSL3 ENHANCED SPACES
Provide a dedicated biological waste system. System will be piped to a steam heated decontamination unit.

LABORATORY VACUUM SYSTEM :
Provide a central system with at least two vacuum pumps for redundancy.

LABORATORY AIR SYSTEM
Provide a central system with at least two compressors for redundancy.

MEDICAL AIR SYSTEM
Provide a central system to serve the operating suite with at least two compressors.

MEDICAL GASES .
Central medical gas system will be provided for use in Surgery, Pre-Op and Post-Op Rooms. Medical gases include oxygen, vacuum carbon dioxide
and air.

DOMESTIC HOT AND COLD WATER SYSTEMS
There will be two separate hot and cold water systems: (1) Potable hot and cold water (2) Industrial (Non-potable) hot and cold water, the Industrial
hot and cold water will be piped to lab spaces. The Industrial water will be served by parallel reduced pressure backflow preventers.

WATER HEATERS
There will be separate Industrial and Potable water heaters. Two gas fired water heaters will be provided for the Industrial water system and two
gas fired heaters for the Potable water. :

FIRE SPRINKLING
Automatic wet-pipe sprinkler system with a Class | standpipe in two stairways. Piping will be standard weight black steel with mechanical couplings,
threaded joints or welded joints. Comply with NFPA 13.

FUTURE EXPANSION

There are no plans for a future expansion of this building.
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USU USTAR
MECHANICAL BASIS OF DESIGN
Design Development Phase

Refer also to the "facility functional and test criteria”
December 9, 2008

HEATING/COOLING SOURCE ALTERNATIVES

Two Heating/Cooling source alternatives were considered: (1) Proposed Design (as shown on the drawings) (2) Central Ground Coupled Heat Pump
System.

The Proposed Design includes gas fired high efficiency condensing boilers as the primary heat source. It includes indirect evaporative cooling, direct
evaporative cooling and water cooled chillers for the primary cooling source. A glycol run-around heat recovery system is incorporated in both alternatives.
Both alternatives would have central air handlers for supply and exhaust.

The Central Ground Coupled Heat Pump System consists of a well field of approximately 200 wells, 300 foot deep, multiple water-to-water heat pumps (or
heat recovery chillers), a hot water building loop and a chilled water building loop.

A thermal conductivity test was conducted at two test wells drilled on the site. A Utah Geological and Mineral Survey done in 1982 shows some potential
for “Low Temperature Geothermal” water. A well approximately ' mile from the site showed 70° F water. The normal “deep earth” water temperature in
Cache Valley is about 55 ° F.

A Schematic Design Phase DOE I energy simulation model was performed. It was based on an assumed deep earth temperature of 55 ° F. This will be
adjusted when the thermal conductivity test is completed. The results of the DOE Il energy model are included in the Schematic Design Package. The
Baseline energy costs are $471,474.00 per year. The Proposed Design energy costs are $361,540.00 per year. The Heat Pump alternative energy costs
are $315,269.00. The simple payback for the heat pump compared to the proposed design is 12.9 years.

The Heat Pump alternative will have a higher initial installed cost than the Proposed Design. The additional installed cost for the Heat Pump alternative is
about $600,000.00, roughly the cost of the well field.

In a meeting with the project team at USU, it was resolved to proceed with the proposed design rather than the heat pump alternative.

HEAT SOURCE

The heat source is multiple gas-fired high efficiency condensing boilers. The efficiency will be about 95%. In order to achieve this efficiency, the hot water
supply/return temperatures will be 130° F/90° F. The glycol run-around heat recovery loop will recover about 50% of the heating energy from the exhaust
air stream. With the heat recovery loop operating, the high efficiency boilers will have capacity to do the space heating. If the heat recovery system fails
one of the two high pressure steam gas fired boilers will act as a standby heat source. If the natural gas service fails, heating and process steam will be
lost. If one or more of the high efficiency boilers fail, one of the gas steam boilers will act as a standby heat source.

COOLING SOURCE

The cooling source is two water cooled chillers, in conjunction with indirect evaporative cooling and direct evaporative cooling. Qutdoor air economizer
cooling will also be used.

Each chiller will be sized for 50% of the cooling load. The Vivarium Wing requires 100% cooling redundancy. The chillers will be sized for the total cooling
load assuming that both the indirect evaporative cooling and the direct evaporative cooling are not operational. Each chiller will be served by a cooling
tower. The cooling towers will also provide cooling for the indirect cooling system.

PROCESS STEAM SYSTEM

Steam is required for the Autoclaves, the Tunnel Washers, the Rack Washers, the Tissue Digester, the Effluent Decontamination Unit and the Steam
Humidifiers. The steam will be provided by two high pressure (125 PSI) gas fired steam boilers. Each boiler is sized for 50% of the steam loads for
redundancy. Redundancy is required in the Vivarium Wing, in order to keep it operational. Burners for the boilers will be equipped for dual fuel operation
(gas and oil), but the fuel oil storage tank and piping system will not be installed at this point. Back up fuel source could then be provided at a future date
when funding is available.

Clean steam (using pure water for make-up) is required in the Autoclaves, where direct steam comes in contact with cages, “Dirty” (treated make-up
water) steam damages the cages. Clean steam will also be used for humidification, since it does not contain chemicals which may be harmful to the
personnel and the animals. The Vivarium requires a steam source to remain operational at all times. There will be one Dirty Steam-to-Clean steam
generator sized for 100% of the load with dirty steam as temporary backup.

The steam condensate that is contained in heat exchangers, such as the Rack Washers and Tunnel Washers, will be returned to the boiler. Steam
condensate that is exposed to bedding etc., such as the Autoclaves, will be cooled and dumped to the waste water.

A boiler stack economizer coil will be provided on each steam boiler to preheat the makeup water and the combustion air.

SUPPLY AIR HANDLERS

The supply air for the entire building will be 100% outside air. Air cannot be recirculated from the Laboratory spaces or from the Vivarium spaces. The
office spaces will be supplied with 100% outside air. The return air from the office spaces will be used for makeup air to the building to keep the entire
building from going to negative pressure. The supply air handlers will be sized for reduced air tunnel face velocity to reduce pressure losses and the
associated energy. Units with 50% redundancy will have a face velocity of 400 feet per minute in lieu of 500 feet per minute. Units with 75% redundancy
will be selected at 500 fpm, but will be at 333 fpm during normal operation.

The Lab/Office wing air handler will have two supply air fans, each sized at 50% of the load, for redundancy.
The Biocontaminant space (Level 3 of the Vivarium Wing) will be served by two independent air handlers, to prevent contamination of other areas. The
Biocontaminant space includes BSL3 and BSL3 Enhanced spaces. These spaces will be provided with 75% air handler redundancy. Each air handler will

have 75% capacity. In normal operation, both air handlers will run at 33%, in order to reduce the air velocity and pressure drop thru the air handlers.

The General Vivarium spaces (Levels One and Two) of the Vivarium Wing will be served by two separate air handlers. Each air handler will have 50%
redundancy.

EXHAUST AIR HANDLERS

The building is 100% exhaust air.
The Lab/Office Wing will be served by two exhaust air handlers, each sized at 50% of the load, for redundancy.

The Biocontaminant space will be served by two independent exhaust air handlers, to prevent contamination of other spaces. Each air handler will be
sized for 75% capacity. In normal operation, both units will operate in order to reduce the pressure drop.

The General Vivarium space will be served by two separate air handlers. Each air handler will be sized for 50% redundancy.
The Tunnel Washer and Rack Washer will be served by an independent exhaust air system, since this air stream is saturated with moisture.

The Kitchen hoods will be served by an independent exhaust air system, since this air stream is laden with grease.

HVAC SYSTEMS

The supply air system will be variable air volume (VAV) with hot water reheat coils. VAV reheat systems are common at USU and familiar to the
maintenance personnel. Centralized air handlers allow for easy access and maintenance. VAV systems are energy efficient. These systems allow for
flexibility to accommodate future changes. VAV reheat systems provide excellent zoning; each space can be independently zoned.

The exhaust air system will be a VAV manifolded system. Manifolded exhaust systems are very flexible; exhaust VAV boxes can be added in the future.
Manifolded exhaust systems provide a safer system due to the dilution from general exhaust air and from hoods which may not e in use. Manifolded
exhaust systems provide higher terminal exhaust plumes due to smaller fans. VAV manifolded exhaust systems are energy efficient.

ROOM PRESSURE CONTROL

Room pressure control will be accomplished by measuring and controlling the supply air entering each room and the exhaust air leaving each room. This
will be done with Phoenix (or equal) Controls and pressure independent VAV boxes. Phoenix VAV boxes will be provided on the room supply air, general
exhaust air, chemical fume hoods, animal cage rack exhaust air and biological safety cabinets (with ducted connections). Rooms can be positive or
negative pressure as required. Room pressure control will be accomplished by using the volumetric offset method, which can be related to a differential
pressure; i.e. for a negative room, the exhaust air flow will be a minimum of 50 CFM or 10% more than the supply air flow.

OUTSIDE AIR INTAKES AND EXHAUST AIR DISCHARGE

The exhaust air is discharged vertically at the roof through stacks which are 10 feet minimum above the penthouse roof. The discharge velocity will be
3000 fpm minimum. The most prevalent wind is the east canyon drainage winds. The next most common wind is from the southwest, ahead of the storm
fronts. The next is the northwest winds associated with storm fronts and high pressure systems. The least common wind is from the west.

With the prevalent winds in mind, the outside air intakes are located on the east side of the building. The exhaust air stacks are located west of the outside
air intakes. Outside air is brought in through wall louvers at the Penthouse level.

A Wind Study is being performed by an independent engineering from to validate the current design approach.

VIVARIUM ENVIRONMENTAL MONITORING SYSTEM

A monitoring system will be provided equal to Edstrom Watchdog. Monitoring system will be independent of the Building Management System. System will
monitor the following in each room:

Space temperature

Space relative humidity

Air change rate

Relative space pressure

Lighting
Each animal holding room will have the following local monitors mounted in the corridor:

Digital space temperature

Digital space relative humidity

Digital relative pressure. Relative pressure monitor to be visible from both sides of wall.

LEED MECHANICAL CREDIT

The project goal is LEED Gold. The proposed LEED Mechanical Credits are as listed below:

WE 3.1 Water Use Reduction 20%

Use dual flush toilets, 1/8 gallon flush or waterless urinals, low flow showers, sinks and lavatories (non-lab sinks) to reduce the building water usage.
WE 3.2 Water Reduction 30%

Use dual flush toilets, 1/8 gallon flush or waterless urinals, low flow showers, sinks and lavatories (non-lab sinks) to reduce the building water usage.
EA 1 Optimize Energy Performance

Improve Building envelope construction to achieve a building envelope that is significantly better than code minimum by better insulating walls and roof and
by using high performance glass reducing the size of mechanical equipment needed to heat and cool the building.

Improve building lighting beyond the code minimum and employ lighting control strategies to reduce energy use associated with lighting.

Use variable air volume fume hoods and variable air volume supply air and general exhaust to reduce fan energy and reduce energy associated with
tempering makeup air.

Use heat recovery on biosafety cabinets, fume hoods, and general lab exhaust air.

Use three stage cooling minimizing the requirement for mechanical cooling, the fist two stages will be indirect and direct evaporative cooling with the third
stage being mechanical cooling.

Fume hood exhaust and associated makeup air will be reduced during unoccupied hours and non-use time.

Zone temperatures will be capable of being reset to minimize energy use during unoccupied hours.

High efficiency steam boilers will be used for process steam needs.

Boiler stack economizers will be used on the high pressure steam to reheat makeup water or to preheat combustion air.
High pressure steam boiler burners will be variable speed.

Feedwater pumps serving the high pressure steam boilers will be variable speed.

High Efficiency condensing type gas fired boilers will be utilized for heating needs. This style bailer is more efficient at part load than at full load. The
building is almost always in a part load condition.

Reduce the static pressure drop through the supply air handlers and exhaust air handlers by reducing the air velocity in the air handlers.
High efficiency water cooled chillers Variable Frequency Drive control will be used to maintain high efficiency during part load conditions.

A plate type heat exchanger will be utilized for a water side economizer to provide cooling needs through out the winter for process cooling and other year
round cooling needs where outside air economizers are not used.

Low pressure drop HEPA filters will be used in ABSL3 rooms.

Premium efficiency motors will be used.

Variable frequency drives will be provided on cooling tower fans.

A high delta T will be used for heating hot water and chilled water to reduce pumping energy.

High efficiency domestic water heater will be used.

The steam condensate will be returned from the jacket of autoclaves and washers in lieu of dumping to waste.
EA 4 Enhanced Refrigerant Management

Al HVAC equipment will use non-CFC and non-HCFC refrigerants with zero ozone depletion potential and to minimize contributions to global warming.
Building chillers will be R134a; smaller equipment will use R410a or R407c.

4 | 5

EQ 1 Qutdoors Air Delivery Monitoring

Airflow measurement stations with feedback will be used for outdoor air intakes and will be controlled and monitored by the building DDC control system to
provide required outside air ventilation. If the system fails to provide the required level of fresh air, a visible and audible alarm will be generated by the DDC
system.

Conference Rooms and other high density occupancy spaces (higher than 25 people per 1000 square feet) will have individual room CO2 sensors with
feedback that are continually monitored by the DDC system, higher than desired COZ2 levels will trigger increased ventilation by the variable air volume
system. If system does not respond to maintain desired CO2 levels, an alarm will be generated by the DDC system.

EQ 2 Increased Ventilation

Ventilation (per person) will be increased 30%.

EQ 3.1 Construction IAQ Management Plan

Filters will be provided on the return air grille to keep ductwork clean while system is operated during construction.

EQ 5 Indoor Chemical & Poliiutant Source Control

The Architectural design will provide for permanent entry way systems in the primary direction of travel to capture dirt and particulates.

Exhaust will be provided from the building general exhaust system to keep areas of pollutants sufficiently negative with respect to adjacent spaces.

Air handlers will have MERV 13 high efficiency filters which filters outside air and return air.

EQ 6.2 Controllability of Systems

The building mechanical system design will provide individual VAV boxes to almost all rooms, each VAV box will have its own thermostat allowing
individual control or adjustment. Small offices and other non-lab spaces will have operable windows. Individual Labs will each have an adjustable VAV box
and thermostat.

EQ 7.1 Thermal Comfort Design

Each space will be designed to provide comfort levels as established by ASHRAE 55-2004 Thermal Comfort for human occupancy.

EQ 7.2 Thermal Comfort Verification

An assessment of the building thermal comfort satisfaction will performed within 6 to 18 months after occupancy, if it is determine that mire than 20% of
occupants are dissatisfied with thermal comfort, a plan for corrective action will be established and implemented.
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MECHANICAL PIPING GENERAL NOTES

PIPING DRAWINGS ARE SCHEMATIC IN NATURE. FIELD
VERIFY ALL ROUTING AND COORDINATE WITH ALL
OTHER TRADES.

NO PIPING TO RUN DIRECTLY OVER ELECTRICAL PANELS,
MCCS OF VFDS. ROUTE AROUND AS REQUIRED.

INSTALL A MANUAL AIR VENT AT ALL HYDRONIC
SYSTEM HIGH POINTS.

INSTALL ALL EQUIPMENT WITH SUFFICIENT CLEARANCE
FOR MAINTENANCE PER MANUFACTURERS
RECOMMENDATION. PROVIDE A 24"X 24" ACCESS DOOR
BELOW EQUIPMENT BOX AND CONTROL VALVE WHERE
INSTALLED OVER NON LAY—IN CEILING AREAS.

COORDINATE EXACT LOCATION OF T—STATS WITH
ARCHITECTURAL FURNISHINGS.

INSTALL A 24"X 24" ACCESS PANEL BELOW ALL
VALVES CIRCUIT SETTERS, & CONTROL VALVES OVER
NON—LAYIN CEILINGS.

MECHANICAL PIPING TO BE INSTALLED ABOVE
DUCTWORK AND EQUIPMENT EXCEPT WHERE SHOWN.

FIELD VERIFY ALL EQUIPMENT LOCATIONS.
DETAILS REFERENCE ALL SHEETS.

PLUMBING GENERAL NOTES

10.

1.

12.

13.

14.

15.

SLOPE PIPE AS FOLLOWS UNLESS OTHERWISE NOTED:
WASTE: BRANCHES %" PER FOOT. WASTE MAINS: 1/8"
PER FOOT.

SLEEVE PIPING THRU WALLS/FOUNDATIONS WHERE
REQUIRED.

PLUMBING DRAWINGS ARE SCHEMATIC IN NATURE.
FIELD VERIFY EXACT ROUTING & COORDINATE WITH ALL
OTHER TRADES.

ALL PIPING IN PLUMBING CHASES TO BE ARRANGED TO
ALLOW MAINTENANCE ACCESS.

NO PIPING TO RUN OVER ELECTRICAL PANELS, VFD'S,
OR MCC’S.

COORDINATE FAN ROOM FLOOR DRAIN LOCATIONS AND
COOLING COILS.

NO FIRE PROTECTION LINE IS TO BE DESIGNED OR
INSTALLED PRIOR TO CLOSE COORDINATION WITH ALL
OTHER DISCIPLINES, DUCTWORK, MECHANICAL PIPING,
AND PLUMBING TAKE SPACE PRECEDENCE OVER FIRE
PROTECTION PIPING. FAILURE TO COMPLY WILL RESULT
IN FIRE PROTECTION REMOVAL AND REINSTALLATION AT
THE FIRE PROTECTION CONTRACTORS EXPENSE.

SLEEVE /CONFIGURE CMU WALLS FOR EMBEDDED PIPING
AND PIPE PENETRATIONS AS REQUIRED.

REFER TO ARCHITECTURAL DRAWINGS FOR FIXTURE
MOUNTING HEIGHTS, DIMENSIONS, AND OTHER
REQUIREMENTS.

CONTRACTOR TO VERIFY CONNECTION SIDE OF ADA
FIXTURES AND ADJUST ACCORDINGLY.

LOCATE ALL VENTS MINIMUM 25" AWAY FROM AIR
INTAKES.

INSTALL DOMESTIC WATER LINES BELOW DUCTWORK.

INSTALL A 24" X 24" ACCESS DOOR BELOW ALL
ISOLATION VALVES & CIRCUIT SETTERS WHERE MOUNTED
ABOVE HARD CEILINGS.

MOUNT ALL CEILING TYPE ISOLATION VALVES, CONTROL
VALVES, CIRCUIT SETTERS, ETC. NEAR CEILING HEIGHT
FOR ACCESSIBILITY.

DETAILS REFERENCE ALL SHEETS.

MECHANICAL GENERAL NOTES

10.
1.

PROVIDE BALANCING DAMPER AT EACH BRANCH
TAKE—OFF TO SERVE DIFFUSER OR GRILLE AS WELL AS
WHERE INDICATED.

COORDINATE EXACT LOCATION OF DUCTS WITH
STRUCTURAL MEMBERS, LIGHTS, REFLECTED CEILING,
CABLE TRAY, PLUMBING, MECHANICAL PIPING, FIRE
PROTECTION, ETC.

BRANCH DUCTWORK SHALL BE SIZED TO MATCH THE
NECK SIZE OF THE DIFFUSER, REGISTER OR GRILLE IT
SERVES UNLESS NOTED OTHERWISE, TYPICAL.

COORDINATION DRAWING SUBMITTALS ARE REQUIRED
FOR THIS. SHEET.

SEE ARCHITECTURAL PLANS FOR EXACT LOCATION OF
ALL REGISTERS, DIFFUSERS AND GRILLES.

INSTALL ALL HARD ELBOWS AS SHOWN. HARD ELBOWS
ARE REQUIRED FOR SOUND ATTENUATION.

INSTALL EQUIPMENT WITH CLEARANCE PER
MANUFACTURERS RECOMMENDATIONS. MAINTAIN
PROPER SPACE FOR COIL PULL, CONTROLS, AND
MAINTENANCE ACCESS.

ALL BRANCH TAKE—-OFFS TO HAVE A HIGH EFFICIENCY
FITTING. SEE DETAIL.

INSTALL TURNING VANES IN ALL SQUARE LOW
PRESSURE DUCTWORK.

DETAILS REFERENCE ALL SHEETS.

UNLESS OTHERWISE NOTED, ALL SUPPLY DIFFUSERS
SHALL BE OF THE CD-1 TYPE, ALL RETURN GRILLES
SHALL BE OF THE RG—1 TYPE AND ALL EXHAUST
GRILLES SHALL BE OF THE EX-1 TYPE.
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