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SECTION 15781
COMPUTER ROOM AIR CONDITIONING EQUIPMENT

SPEC WRITER NOTE: Delete between //‑‑‑// if not applicable to project. Also delete any other item or paragraph not applicable in the section and renumber the paragraphs. 

DESIGNER NOTES: 

1.
This specification has links connected to other documents in VA “Technical Information Library (TIL).” These links are to facilitate designers to look into related documents while edited this specification. These links must be deleted before the specification is finalized for a particular project. To delete these links make sure macros are installed on your system, and if not do the following:


Click on Tools.


Go to Macro and click on Security.


Check the Medium Security Level.


Close the specification, if open.

Open the specification (again) and follow the prompts on the screen.

Click on Enable Macros when first prompt appears.

Delete the links only if specification is ready to be included in the project. 

3.
Coordinate VA Standards with this spec. Section and show them on drawings as applicable.

4.
HVAC Pump Schedule, Detail No. 15140-3.DWG.

5.
Typical Piping Connections to In-Line Water Pumps, Detail No. 15705-11.DWG.

6.
Expansion tank Schedule, Detail No.15705-18.DWG.

7.
Piping and control diagram for indirect make-up for Global Water System Detail No. 15705-22.DWG.

8.
CD-54, Natural Disasters Resistive Design (Non-Structural).

9.
HVAC Design Manual for New Hospitals, Replacement Hospitals, Ambulatory Care, Clinical Additions, Energy Centers and Outpatient Clinics for Computer Rooms and Design and Construction Procedure, Topic 10.

PART 1 ‑ GENERAL 

1.1 DESCRIPTION 


This section specifies process cooling split systems air conditioning unit.

B.
Definitions: 

1.
Energy Efficiency Ratio (EER): A ratio calculated by dividing the cooling capacity in Btuh by the power input in watts at any given set of rating conditions, expressed in Watts (Btu/h) per watt. 

2.
Unitary (ARI): Consists of one or more factory‑made assemblies, which normally include an evaporator or cooling coil, a compressor and condenser combination, and may include a heating function. 

1.2 RELATED WORK 

A.
Section 01010, GENERAL REQUIREMENTS: Requirements for pre-test of equipment.

B.
Section 13081, SEISMIC RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS: Seismic requirements for non-structural equipment.

C.
Section 15050: BASIC METHODS AND REQUIREMENTS (MECHANICAL): General mechanical requirements and items, which are common to more than one section of Division 15. 

D.
Section 15140, PUMPS (HVAC): Requirements for pumping equipment.

E.
Section 15200, NOISE AND VIBRATION CONTROLS: Requirements for vibration isolators and room noise level. 

F.
Section 15250, INSULATION: Requirements and for ducts and piping insulation.

G.
Section 15651, REFRIGERANT PIPING: Requirements for field refrigerant piping.

H.
Section 15705, HVAC PIPING SYSTEMS: Requirements for condensate piping and fittings // and steam piping //. 

I.
Section 15840, DUCTWORK AND ACCESSORIES: Requirements for sheet metal ducts and fittings.

J.
Section 15885, AIR FILTERS: Requirements for filters including efficiency. 

K.
Section 15902, CONTROLS AND INSTRUMENTATION (DDC): Requirements for controls and instrumentation. 

K.
Section 15980: TESTING, ADJUSTING AND BALANCING: Requirements for testing, adjusting and balancing of HVAC system. 

1.3 QUALITY ASSURANCE 


Refer to specification Section 15050, BASIC METHODS AND REQUIREMENTS (MECHANICAL). 

1.4 SUBMITTALS 

A.
Submit in accordance with specification Section 01340, SAMPLES AND SHOP DRAWINGS. 

B.
Manufacturer's Literature and Data, rated capacities operating characteristics, required specialties and accessories. 

1.
Indoor Air Conditioning Unit 

2.
Pump Package

3.
Dry Cooler 

4.
Air Cooled Condenser

C.
Submit detailed equipment assemblies with dimensions, operating weights, required clearances.

D.
Submit wiring diagrams for power, alarm and controls.

E.
Certification: Submit, simultaneously with shop drawings, a proof of certification:

1.
That computer room air-conditioning units have been certified by ARI. 

2.
That computer room air-conditioning units, accessories and components will withstand seismic forces as per specification Section 13081, SEISMIC RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS.

F.
Performance Rating: Submit catalog selection data showing equipment ratings and compliance with required sensible-to-heat-ratio, energy efficiency ratio (EER) and coefficient of performance (COP).

1.5 GUARANTEE


The unit shall be guaranteed against all mechanical defects in material, arts or workmanship and shall be repaired or replaced at the Contractor's expense within the period of one year from final acceptance. Contractor shall adhere to a four hour service response time to troubles during the guarantee period.

1.6 APPLICABLE PUBLICATIONS 

A.
The publications listed below form a part of this specification to the extent referenced. The publications are referenced in the text by the basic designation only. 

B.
Federal Specifications (Fed Spec): 

00‑A‑374C-95
Air‑Conditioners with Remote Condensing Units or Remote Air‑cooled and Water-Cooled Condenser Units, Unitary

TT-C-490D-94
Cleaning Methods for Ferrous Surfaces and Pretreatments for Organic Coatings

C.
Air‑Conditioning and Refrigeration Institute (ARI) Standards: 

210/240‑94
Unitary Air‑conditioning and Air Source Heat Pump Equipment

410-91
Forced-Circulation Air-Cooling and Air-Heating Coils

460-2000
Remote Mechanical-Draft Air-Cooled Refrigerant Condensers

520‑97
Positive Displacement Condensing Units

ARI-DCAACP
Directory of Applied Air Conditioning Products

D.
Air Movement and Control Association (AMCA): 

210‑99
Laboratory Methods of Testing Fans for Aerodynamic Performance Rating 

410‑96
Recommended Safety Practices for Users and Installers of Industrial and Commercial Fans

E. American Society of Heating, Refrigerating, and Air‑Conditioning Engineers Inc. (ASHRAE):

15-94
Safety Code for Mechanical Refrigeration

90.1-99
Energy Efficient Design of New Buildings except Low-Rise Residential Buildings

2000
HVAC Systems and Equipment Handbook

1998
Refrigeration Handbook 

52.1-92
Gravimetric and Dust Spot Procedure for Testing Air Cleaning Devices used in General ventilation for Removing Particulate Matter

F.
American Society of Testing and Materials (ASTM):

B117-97
Standard practice for operating of Salt Spray (Fog) Apparatus

G.
National Electrical Manufacturer's Association (NEMA): 

MG‑1‑98
Motors and Generators 

H.
National Fire Protection Association (NFPA) Publications:

70-99
National Electrical Code

90A-99
Standard for the Installation of Air-conditioning and Ventilating Systems  

PART 2 ‑ PRODUCTS

SPEC WRITER NOTE: Make material requirements agree with applicable requirements specified in the referred Applicable Publications. Update and specify only that equipment which applies to the project. Specify if unit is air cooled or glycol cooled.

2.1 COMPUTER ROOM AIR CONDITIONING UNITS 

A.
Furnish a computer room process cooling system complete, including all temperature controls, filters, fans and other system components as specified, all assembled and tested at the factory prior to shipment. The system shall include an automatic temperature control panel and electric panel with main disconnect operable from the exterior of the room unit. Cooling capacity of unit shall meet the sensible heat requirements and total heat requirements shown. In selecting unit size, make true allowance for "sensible to total heat ratio" to satisfy required sensible cooling capacity.

B.
Air Conditioner shall conform to Fed Spec 00-A-374C. Design the separate assemblies to be used together and base ratings on the use of the matched assemblies:

1.
Self contained direct expansion cooling units.

//2.
Glycol coils with economizer cycle control.//

3.
Infra-red humidifier.

4.
Electric reheat coil.

5.
Factory fabricated floor stand.

6.
Four step cylinder unloaders on each compressor.

7.
All units shall have automatic controls and shall be a complete factory assembled, piped and wired package.

C.
Corrosion Prevention: Unless specified otherwise, equipment fabricated from ferrous metals that do not have a zinc coating or a duplex coating of zinc and paint shall be treated for prevention of rust with a factory coating or paint system that will withstand 125 hours in a salt-spray fog test, except that equipment located outdoors shall be tested for 500 hours. The salt-spray fog test shall be in accordance with ASTM B117 using a 20 percent sodium chloride solution. Immediately after completion of the test, the coating shall show no signs of blistering, wrinkling or cracking, no loss of adhesion, and the specimen shall show no signs of rust creepage beyond 3 mm (1/8-inch) on either side of the scratch mark.

D.
Construction: The cabinet and frame shall be made of steel construction. The interior of the cabinet shall be insulated with a 25 mm (1-inch), 24 kg/cubic meter (1-1/2 pound) density fibrous glass thermal and sound barrier. Insulation shall meet the requirements of NFPA 90A and shall be protected against deterioration and delamination from air currents. All interior baffles, control cabinet, air discharge duct, and other sheet metal parts shall be formed of galvanized steel. Panels shall be removable, providing unlimited access to the interior of the unit and shall be sealed with polyurethane gaskets. Paint on outside of unit shall be factory applied of color specified. All surfaces shall be thoroughly cleaned, rust proofed and primed prior to painting by phosphate and chrome process to meet requirements of Fed Spec. TT-C-490 D. All exterior surfaces shall have smooth finish, baked at minimum temperature of 177 degrees C (350 degrees F).

E.
Fans shall be double width, double inlet, forward curved centrifugal type. Fan design shall be suitable for the operating pressure and conform to AMCA 210. Wheels shall be mounted on a common shaft, protected with antirust compound and statically and dynamically balanced. Bearings shall be of the self-aligning ball bearing type, permanently lubricated, 100,000 hour minimum life span. Drives shall be V-belt, sized for 200 percent of motor nameplate rating. Provide adjustable, cast-iron, variable pitch motor sheaves and cast-iron fixed pitch fan sheaves. Motors shall be drip-proof; NEMA rated, with inherent overload protection, selected for quiet operation. Motor bases shall be of the sliding adjustable type. Complete assembly to have a maximum vibration level of two mills in any plane.

F.
Compressors: Semi-hermetic type complete with suction gas-cooled motor, vibration isolators, crank case heaters thermal overload, oil sight glass, manual reset high pressure switch, suction line strainer and reversible oil pumps for forced feed lubrication. Maximum operating speed: 1750 rpm. Compressors shall include four distinct stages of cooling, utilizing cylinder unloaders on one head of each compressor, minimum efficiency requirements shall be as per ASHRAE Standard 90.1. Compressor shall conform to ARI 520, provided with all the minimum standard equipment and accessories listed.

SPEC WRITER NOTE: Show condensate drain line as a preferred method of condensate disposal.

G.
DX Evaporator Coil: Evaporator coils shall be plate fin type, with aluminum or cooper fins and cooper tubes, tested at not less than 2200 kPa (320 psig0. Coils shall be provided with stainless steel supports. Minimum tube thickness of 1.06 mm (19 gauge); minimum fin thickness of 0.18 mm (0.007-inch); maximum spacing of 12 fins per 25 mm (inch). A stainless steel condensate drain pan shall be furnished with trapped drains. // Condensate pump unit with integral float switch, pump motor assembly and condensate reservoir shall be provided.//

H.
Refrigerant Circuit: Dual refrigerant circuits are required, each to include hot gas mufflers, liquid line filter dryers, and refrigerant sight glass with moisture indicator, adjustable externally equalized expansion valves and liquid line solenoid valves. Provide service shut off valves, charging valves and accumulator sized for liquid seal under light load and charge of refrigerant. Refrigerant tubing shall be type "L" seamless copper. A low and high pressure cutout with manual reset shall be furnished. Cutouts shall have no capillary tubing. Coils shall conform to ARI 410.

//I.
Glycol Coil: Glycol coil shall be copper tube with aluminum fins located in the return air before the DX evaporator coil. Cooling capacity as indicated on drawings utilizing 7.2 degrees C (45 degrees F) entering glycol solution temperature. Provide a 40 percent glycol solution. The glycol coil shall be equipped with a fully proportional 3-way control valve. This motorized valve shall control the amount of flow to the glycol cooling coil and maintain constant temperature and humidity. Provide automatic air vent on coil. A solid state temperature monitor shall compare computer room temperature and entering glycol temperature. When air temperature is higher than glycol temperature, the monitor shall communicate to the microprocessor control that "free cooling" is available.//

J.
Electric Reheat: Electric reheat coils shall be low watt density, of tubular construction protected by thermal safety switches.

K.
Humidifier: Humidifier shall be infrared type consisting of high intensity quartz lamps mounted above and out of the water supply. The evaporator pan shall be stainless steel. The complete humidifier section shall be pre-piped and ready for final connection. The primary water supply shall be condensate water from the cooling coil. The system shall use bypass air to prevent over humidification of the computer room. The humidifier shall be equipped with an automatic water supply system which monitors and controls water levels and has an adjustable water overfeed to prevent mineral precipitation.

//K.
Humidifier: Factor-installed, steam operated with low and high limit controls.//

L.
Filters: The filters section shall be an integral part of the system and removable from the top of the unit. The filters shall be a minimum of 100 mm (4 inches deep) and rated not less than 25 percent efficiency based on ASHRAE 52.1.

M.
Floor Stand: Floor stand shall be constructed of a welded tubular steel frame with adjustable legs with vibration isolator pads. The floor stand shall be 450 mm (18 inches) high complete with a factory supplied and filed mounted turning vane.

N.
Leak Detection System: Manufacturer standard package containing sensor, cable, and connected to control panel and or ECC (if available at the site) for multipoint water leak detection. Cable length shall be // 15 // 35 // 50 //. 

O.
Electric Control Panel: Panel shall be constructed according to UL requirements, shall be complete with disconnect switch, high interrupting capacity fuses, group rated contactors, or similar means and devices required for complete automatic operation of the system including all-phase overload protection. An excessive drop of voltage or power interruption shall disconnect the system until manually restored. A pilot light shall indicate that the system is in operation. A momentary start-stop push button shall be mounted on each unit to manually start the unit. A complete wiring diagram and schematic diagram shall be mounted inside the door for each panel unit.

P.
Automatic Temperature Control: The unit shall be equipped with a complete automatic microprocessor temperature control system. Provide firestat in return air plenum, and UL listed ionizing type smoke detector and dry contact to, open on any safety or alarm condition. Opening of firestat or smoke detector shall stop unit and fan.

Q.
Controls: Control system shall include the following programming conditions:

1.
Temperature Setpoint: 18 degrees C to 29 degrees C (65 degrees to 85 degrees F).

2.
Temperature Sensitivity: Plus/Minus 1 to 5 degrees C (degrees F).

3.
Humidity Setpoint: 40 to 60 percent relative humidity.

4.
Humidity Sensitivity: Plus/Minus 1 to 10 percent relative humidity.

R.
In addition to controlling the components of the environmental control system in response to changing room conditions, the microprocessor system shall provide the following control capabilities:

1.
Compressor Sequencing: Manually change the lead/lag sequence of the compressors.

2.
Local Monitoring: A local monitor mounted on the front of the unit shall display operating mode, current room conditions and alarm annunciation.

S.
Unit shall be equipped with a visual indicator panel displaying each of the status items listed below. The unit shall have both an audible alarm, with a silencer button, and a visual display to indicate: a) loss of power to the system, b) compressor overload/failure and c) the occurrence of items 5 through 13 below.

1.
Cooling (one light for each compressor)

2.
Reheat (one light for each level)

3.
Humidity

4.
De-humidify

5.
Loss of airflow (to be determined by means of sail switch)

6.
Change filter

7.
High temperature, over 27 degrees C (80 degrees F).

8.
Low temperature.

9.
High humidity

10.
Low humidity

11.
High head pressure (one light for each compressor)

12.
Water under floor

13.
Fire or smoke detection

T.
An excessive drop of voltage or power interruption shall disconnect the system until manually restored the alarm shall sound when power is restored after interruption. An auxiliary contact for a remote alarm shall also be furnished. The humidity and temperature controller shall sense temperature in the return air stream of the unit. The automatic temperature control panel shall consist of sail switch, adjustable high return air thermostat, and filter indicating flag. The control panel shall be pre-wired and tested.

U.
Rotalock service shut-off valves with gauge and control connection ports shall be furnished on both the suction and discharge lines.

V.
Controls shall be provided to protect motor compressor against thermal and electrical overload and all protective devices shall be included in the alarm circuit, including the high and low pressure cutouts.

W.
All control wiring between unit components and control panels shall be included in this work.

2.2 CONDENSERS, PUMPS AND EXPANSION TANKS

A.
Air Cooled Glycol Dry Coolers:

1.
Provide dry coolers, consisting of weatherproof casing coil, separate direct driven fans and guards. Units shall have the cooling capacity indicated with 40 percent glycol water solution.

2.
Casing shall be of aluminum, frame and supports shall be of galvanized steel.

3.
Fan blades shall be of aluminum; rotors shall be factory balanced.

4.
Motors shall be drip-proof NEMA, resilient mount, weather protected, pre-lubricated ball bearing, and built-in overload protection.

5.
Coil shall be designed for glycol operation. The prime surface shall be of seamless copper tube. Bends shall be smooth and sized to give proper fit to tubes. All copper-to-copper joints shall be made with high temperature silver brazing material. Fins shall be aluminum plate type, die formed fin design to provide optimum strength and turbulence for maximum peak performance without objectionable high air pressure drop. Coils shall be individually tested from 1375 to 2200 kPa (200 to 320 psig) air pressure under warm water.

6.
Mount dry cooler on neoprene vibration pads on equipment curbs.

//B.
Glycol Pump:

1.
A circulating pump with motor and starter suitable for pumping glycol solution shall be furnished with each dry cooler. Pump motors shall be factory-wired and shall be protected with fuses. The pump and control assembly shall be mounted in an outdoor, weatherproof enclosure, and shall include the main disconnect for the entire unit. An aquastat shall be provided to sequentially stop the fans when leaving water drops below 13 degrees C (55 degrees F). The aquastat shall be factory wired.

2.
Electrical control housing shall be furnished either integral with the dry cooler or pump enclosure, and shall include motor starters for pumps and fans and control transformer.

//3.
Low ambient controls shall be incorporated into the dry cooler package for // 4 // 2 // -18 // degrees C (40 // 35 // 0 // degrees F). //

//C.
Expansion Tank: Constructed in accordance with requirements of specification Section 15705, HVAC PIPING SYSTEMS, except conventional type rather than diaphragm type is acceptable. Equipment manufacturer shall size the tank. Mount tank to angle frame on dry cooler.//

//D.
Air Cooled Condensers:

1.
Air-cooled condenser shall be suitable for remote installation in a weather-protected casing, fully enclosed within unit housing as shown on drawings. Air-cooled condenser shall be complete, factory-fabricated and assembled unit consisting of coils, fans, and electric motor drive. Separate condensing coils or circuits in a common housing may be used.

2.
Sizing of condenser for full capacity at design conditions will be based on a 30 degrees temperature difference between entering outside air and condensing refrigerant. Saturated refrigerant condensing temperature shall not be over 54 degrees C (130 degrees F).

3.
For remote units, Contractor shall furnish a cross-plotting of net refrigeration effect of condenser against net refrigeration effect of compressor, to provide net refrigeration effect shown on drawings and to show compatibility of equipment furnished for conditions stated on drawings. Remote type mechanical draft air-cooled refrigerant condensers shall be tested and rated in conformance with ARI 460. Provide remote type air-cooled condenser complying with ARI 460 with standard equipment, and where coil is exposed to mechanical damage, coil guard(s) shall be provided.

4.
Condenser Coil: Extended surface fin and tube type, seamless copper or aluminum tubes with cooper or aluminum fins. Coils designated for installation in salt air or corrosive environment shall be constructed of aluminum tubes, fins and end sheets, or copper tubes and fins and sheets.

5.
Fans: Either centrifugal or propeller driven as best suited for application, directly connected to motor shaft or indirectly connected to motor by means of a V-belt drive. Fans shall be statically and dynamically balanced.

6.
Machinery Guards: Provide guards as shown in AMCA 410 for belts, chains, couplings, pulleys, sheaves, shafts, gears and other moving parts regardless of height above the floor. Drive guards may be excluded where motors and drives are inside factory fabricated unit casings.

7.
Condenser Controls: Provide head pressure control to insure condensing temperature for proper system operation at all ambient temperatures down to // 4 // 2 // -18 // degrees C (// 40 // 35 // 0 // degrees F).

a.
Air Volume Control: On a decrease in refrigerant discharge pressure, volume-control dampers shall modulate to control air flow over condenser coil. Solid state variable speed fan motor controller may be provided in lieu of volume dampers to control air-flow over coil. Condensers with multiple fans may be provided with fan cycling control to cycle one of two fans, two of three fans, or four of six fans in response to outdoor ambient temperature. Set control for a minimum of 35 degrees C (95 degrees F) saturated refrigerant condensing temperature.

b.
Condenser Start-Up Control: Provide condenser with a start-up control package which permits start-up of compressor at ambient temperature of ______ degrees C (_____ degrees F). Package shall temporarily bypass system low pressure stat to permit start-up whenever minimum ambient temperature is below design evaporator coil suction temperature.//

2.3 SPECIAL TOOLS

If any part of equipment furnished under these specifications requires a special tool for assembly, adjustment, setting, or maintenance and the tool is not readily available from the commercial tool market, furnish the necessary tools with equipment as a standard accessory.

PART 3 ‑ EXECUTION 

3.1 INSTALLATION 

A.
Handle and install refrigeration units and accessories in accordance with the instructions and recommendations of the manufacturer.

B.
Coordinate installation of Computer room Air Conditioning Units with Computer room access flooring installer.

C.
Field Refrigerant Piping: As specified in specification Section 15651, REFRIGERANT PIPING.

D.
Field Piping: Glycol Piping, Hot water Piping, Steam and Condensate Piping, as specified in specification Section 15705, HVAC PIPING SYSTEMS.

E.
Fill glycol system with 40 percent glycol mixture and perform start-up procedures as recommended by the manufacturer.

F.
Electrical System Connections and Equipment Ground: As specified in Division 16 Sections.

G.
Install outdoor equipment to withstand wind velocity of ____kmph (____mph) in coastal areas.

3.2 startup and testing 

A.
Provide services of a technical field representative for testing, dehydrating, charging refrigerant and start-up procedures per manufacturer's written instructions. 

B.
Test controls and demonstrate compliance with requirements. Replace damaged or malfunctioning controls and equipment and retest the equipment to the satisfaction of the Resident Engineer.

C.
Furnish test reports to the Senior Resident Engineer in accordance with specification Section 01010, GENERAL REQUIREMENTS.

3.3 instructions


Provide services of manufacturer’s technical representative for four hours to instruct VA personnel in operation and maintenance of computer room air conditioning equipment.

‑ ‑ ‑ E N D ‑ ‑ ‑

15781-12

