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SECTION 23 81 23 – computer room air conditioning units 
PART 1 -  GENERAL 

1.01 RELATED DOCUMENTS 
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 
B. Specifications throughout all Divisions of the Project Manual are directly applicable to this Section, and this Section is directly applicable to them.  

1.02 SUMMARY 
A. Perform all Work required to provide and install computer room air conditioning units (CRACU), including factory installed variable speed controlled fans, isolation dampers, coils, motors, and any specialty equipment as indicated in the Contract Documents with supplementary items necessary for proper installation. 
B. This Section includes factory-assembled CRACU’s that includes, but is not limited to, the following:

1. Casing.

[Specification Editor - REMOVE Refrigerant Compressors and Condensers IF CHW UNIT]
2. Refrigerant Compressors and Condensers.
3. Direct Drive Fans with Electronic Commutated Motors.
4. Aluminum Fin / Copper Tube Coils.
5. Front Filter Access Section.

6. Control Sensors, Valves, Electrical Power and Electronic Control Panels.
7. Additional Plenum Section.

8. Acoustic / Thermal Insulation.

9. Visual Local and Remote Alarms.
[SPECIFICATION EDITOR - ENGINEER shall LIST ANY ADDITIONAL COMPONENTS below]
10. Accessories.

1.03 REFERENCE STANDARDS
A. The latest published edition of a reference shall be applicable to this Project unless identified by a specific edition date.
B. All reference amendments adopted prior to the effective date of this Contract shall be applicable to this Project. 
C. All materials, installation and workmanship shall comply with the applicable requirements and standards addressed within the following references:
1. ASHRAE 52.2 - Air-Cleaning Devices Used in General Ventilation for Removing Particulate Matter.  Addendum B Arrestance & Dust Capacity Insertions and Appendix J MERV-A Ratings.
2. AMCA  211 - Certified Ratings Program
3. AMCA 300 - Reverberant Room Method For Sound Testing Of Fans
4. ARI 260 -  Sound Rating of Ducted Air Moving and Conditioning Equipment
5. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum). 

6. Electromagnetic Compatibility Standard EN50081-1 Emissions Interference EN61000-6-4 Immunity and EN61000-3-2 Harmonic Current Emissions.
7. NFPA 70 - National Electrical Code. 

8. NFPA 75 - Protection of Electronic Computer/Data Processing Equipment.  

9. NFPA 90A - Installation of Air-Conditioning and Ventilation Systems..
10. NFPA 90B - Installation of Warm Air Heating and Air-Conditioning Systems
11. UL - Underwriters Laboratories.

12. FS TT‑C‑490E ‑ Cleaning Method and Pretreatment of Ferrous Surfaces for Organic Coatings.

13. Products Requiring Electrical Connection:  Listed and classified by Underwriters' Laboratories, Inc., as suitable for the purpose specified and indicated.

1.04 QUALITY ASSURANCE 
A. Manufacturer Qualifications: Company specializing in manufacturing the products specified in this Section with minimum three (3) years documented experience. 

B. Installer Qualifications:  Company specializing in performing the Work of this Section with minimum three (3) years experience approved by manufacturer.

1.05 SUBMITTALS 
A. Product Data: 
1. Provide data that indicates physical dimensions, weights, component capacities, efficiency ratings, fan performance, materials gages and finishes of panels, electrical conduit, and piping size connections.

2. Provide information concerning the location of maintenance access panels, minimum clearance requirements for proper operation of equipment and components.
3. Provide data of filter media depth filter performance data in accordance with  ASHRAE 52.2  and show the filters are certified per NFPA 90 flame spread and smoke rating standards.
4. Provide fan curves with specified operating point clearly plotted, as tested and certified per AMCA 211 standards. Ratings to include system effects. Bare fan ratings will not satisfy this requirement, but shall be submitted for comparison purposes. All fan data shall be generated from specified testing. The fan shall compare favorably with the scheduled data listed in the Drawings. 

5. Submit sound power level data for both fan outlet and casing radiation at rated capacity, as tested and certified per AMCA 300 and ARI 260 standard for ducted units and DX units with compressors inside the unit casing.  All fan data shall be generated from specified testing. The fan shall compare favorably with the scheduled data listed in the construction Drawings. The selected unit will not exceed the scheduled sound power data.
6. Unit manufacturer shall submit full sound performance data to the Project sound consultant for evaluation. Unit shall be finally configured so as not to exceed sound levels as scheduled on Contract Documents.

7. Provide data on all coils as tested and certified per ARI standards.

8. Submit electrical requirements for power supply wiring including wiring diagrams for interlock and control wiring, clearly indicating factory‑installed and field‑installed wiring. 

9. All materials shall have NFPA-90 rating of 25/50 or better. 

10. Manufacturer's Instructions:  Provide start-up information and maintenance required prior to start-up.

B. Record Documents: 
1. Submit under provisions of Division 01.

2. Shop Drawings:  Indicate manufactured products, assemblies, and accessories.  Indicate water, drain, chilled water, location of valves, rough-in piping, and electrical and connection requirements. 

C. Operation and Maintenance Data: 
1. Operation and Maintenance Data:  Include manufacturer's descriptive literature, operating instructions, installation instructions, and maintenance and repair data.

1.06 EXTRA MATERIALS 
A. Provide an additional set of filters for each CRACU.
1.07 warranty

A. Provide five-year manufacturer's warranty.

[SPECIFICATION EDITOR - REMOVE REFRIGERANT COMPRESSORS AND CONDENSERS from statement below IF CHW UNIT]
B. Warranty shall cover entire CRACU including refrigeration compressor(s) and condensing units.
PART 2 -  PRODUCTS 

2.01 GENERAL 
A. All materials shall meet or exceed all applicable referenced standards, federal, state and local requirements, and conform to codes and ordinances of authorities having jurisdiction.

2.02 manufacturers
A. Liebert Corp., Columbus, OH 43229. 

B. Compu-Aire, Inc., Whittier, CA 90606 

C. Data Aire, Inc., Garden Grove, CA. 

D. United CoolAir, Corp., York, PA (VAV System Floor-by-Floor Packaged Unit, 8 to 71 Tons)
E. Stulz Air Technology Systems, Inc., Frederick, MD 21704

2.03 MANUFACTURED UNITS

[SPECIFICATION EDITOR – REvise the following paragraph as required to be project specific]

A. Provide factory assembled pre-piped [chilled water] [direct expansion packaged] CRACUs with [water] [air] cooled condenser, consisting of cabinet, fans filters, humidifier, pre‑wired electrical panel and control panels.

B. Assemble each CRACU for either up or down airflow configuration listed in the Owners equipment schedule drawing(s).
2.04 CABINET AND FRAME

A. Structural Frame: A minimum 16 gage welded tubular or angle steel suitably braced for rigidity, capable of supporting equipment components, piping and a welded angle or tubular steel floor stand with adjustable legs and vibration isolation pads.
B. Raised floor stand shall be provided to allow for ease of installation of the AC unit onto a raised floor.  Floor stand height shall be adjustable and shall ship separately for field installed, and shall meet seismic loads per IBC seismic requirements. 
C. Insulated Panels: Exterior panels shall be furniture grade, constructed from minimum 20 gage sheet steel.   The front panels shall be hinged and removable to permit front access to equipment components. Insulation in the panel shall be a high-density thermal and acoustical insulation liner and sealed with self-extinguishing gasket materials conforming to NFPA 90A and 90B.

D. Finish of Interior and: frame, supports and stand shall be mill-galvanized or coated with an epoxy finish or an approved equivalent manufacturer's standard finish,  

E. Finish of Exterior Surfaces: Finish shall be furniture grade, painted with a 2-ply epoxy finish to match and provide corrosion protection 
2.05 EVAPORATOR FANS AND MOTORS

A. Fans: are direct drive statically and dynamically balanced centrifugal plug type fans.
B. Motor: fan motors are electronically commutated variable speed with permanently lubricated bearings.

[SPECIFICATION EDITOR - REMOVE REFRIGERANT COMPRESSORS AND CONDENSERS IF CHW UNIT]
2.06 COMPRESSORS

A. [Digital] Scroll™ compressors [step less variable capacity control]  [Semi-Hermetic] with suction gas cooled motors, vibration isolators, thermal overloads, crank case oil sight glass, suction line strainer, internal motor protection, low refrigerant suction pressure switch, and a manual reset high refrigerant discharge pressure switch.

B. Provides dual refrigeration circuits for redundancy to permit the compressors to be individually serviceable without dismantling other components or removing unit from service.
C. The DX refrigerant R-410a or R134a.
[SPECIFICATION EDITOR - REMOVE REFRIGERANT COMPRESSORS AND CONDENSERS IF CHW UNIT]
2.07 Refrigerant Specialties and cooling COIL

A. The direct expansion cooling coil of seamless copper tubes expanded into aluminum fins A‑frame or vertical flat face configuration.

B. Two refrigeration circuits, each with hot gas mufflers, expansion valve with external equalizer, liquid line solenoid valve, liquid line filter‑drier, refrigerant sight glass with moisture indicator, service shut‑off valves and charging valves.  Receiver to be sized for liquid refrigerant storage capacity for pump down cycle.
C. Mount coil assembly in stainless steel drain pan.

[SPECIFICATION EDITOR - REMOVE REFRIGERANT COMPRESSORS AND CONDENSERS IF CHW UNIT]
2.08 CONDENSERS

A. Water Cooled: Shell and tube type to Section 8D of ANSI/ASME code [with liquid line service valve and head pressure actuated water regulating valve.  Terminate cabinet for easy external connections per Owners Drawings.

B. Air Cooled: Air cooled refrigerant condenser, consisting of corrosion resistant cabinet, copper tube aluminum fin coils arranged for two circuits, multiple direct drive propeller fans with permanently lubricated ball bearing single or three phase motors with internal overload protection.  Refer to Motors Section 20 05 13.

2.09 CHILLED WATER cooling COIL

A. Seamless copper tubes expanded into aluminum fins with electric actuated two-way modulating control valve and strainer. 
B. A condensate pump shall be factory installed with the cooling coil section, and only required for up-flow units.
C. Mount coil assembly in stainless steel drain pan.
[SPECIFICATION EDITOR - REMOVE reheat coil IF not required]
2.010 REHEAT COIL

A. SCR Electric Coil The heating coil shall be included to provide automatic sensible re-heating as required during the dehumidification cycle and automatic heating mode.
1. The coil shall be tubular a electrical heating element comprised of a cylindrical sheath having a helical fin attached.  
2. The SCR controller shall be capable of providing proportional power to the heating element based on analog input using and input current of 4-20 ma or input voltage of 1-10 volt.  One automatic reset and one manual reset thermal (over-temperature) cutout, airflow switch, safety magnetic contactors, de-energizing magnetic contactors, fuses, and control voltage transformer are to be included with each heating coil.
2.011 fILTERS

A. Media: Pleated, lofted, non‑woven, reinforced cotton fabric; supported and bonded to welded wire grid; enclosed in cardboard frame; 4 inch nominal thickness.

B. Rating: ASHRAE 52.2; MERV 10 efficiency, 430-450 ft/min face velocity, 0.30-.4 inch w.g initial resistance, 1.0 inch w.g. recommended final resistance. Refer to Filter specification 23 40 00 for approved manufacture.
2.012 HUMIDIFIER

A. Electrode Canister Type Humidifier:

1. The humidifier shall be of a self-contained steam generating electrode type utilizing a plastic disposable canister with full probes connected to electric power via electrode screw connectors. The electrodes shall be constructed from expanded low carbon steel, zinc plated and dynamically formed for precise current control.  The humidifier assembly shall include integral fill cup, fill and drain valves and associated piping.

2. The canister shall be designed to collect the mineral deposits in the water and provide clean particle free steam to the air stream.
3. Water chemistry requirements must be provided with humidifier submittal data. 

B. Ultrasonic Type Humidifier:

1. The humidifier shall be of a self-contained ultrasonic type operating on the principle of ultrasonic nebulization of water.  The casing shall be made of high-quality stainless steel.
2. The ultrasonic humidifier shall not produce any unacceptable noise radiation or frequency interference with communications or other electronic equipment.
3. Water chemistry requirements must be provided with humidifier submittal data. 
2.013 ELECTRICAL PANEL

A. The electrical system shall conform to National Electrical Code requirements.
B. All internal wiring shall be neatly wrapped on run in conduit or cable trays and routed in bundles. Each wire shall end with a service loop and be securely fastened by an approved method. Each wire in the unit shall be numbered for ease of service tracing. All electrically actuated components shall be easily accessible from the front of the unit without reaching over exposed high voltage components or rotating parts.

C. Service Connections, Wiring, and Disconnect Requirements: Conform to Sections 26 05 19 and 26 27 26. 
D. The electric panel located inside the unit casing shall be a NEMA 250, and be a Type 2 UL listed enclosure at least four feet above the floor for service convenience and shall include all the contactors, starters, fuses, circuit breakers, terminal boards.
E. The control cabinet shall meet NEMA 250, and be a Type 2 UL listed enclosure, with piano hinged door, grounding lug, combination magnetic starters with overload relays, circuit breakers and cover interlock, and fusible control circuit step-down transformer.
F. The control circuit shall be 24 volts AC, wire in accordance with NEC Class II requirements. The low voltage control circuit wiring shall be routed in separate bundles from the higher voltage power wiring.
G. Disconnect Switch:  Manual non‑-fused disconnect with handle accessible with panel closed and capable of preventing access until switched to "off" position.

2.014 ELECTRONIC CONTROL SYSTEM

A. Included in the system’s electrical control circuit shall be a terminal connection for remote stop/start of the air conditioner by remote source.
B. Solid state with start button, stop button, temporary loss of power indicator, manual reset circuit breakers, temperature control humidity control, and monitor panel.

C. Monitor Panel:  Back lighted with no visible indicator lights until operating function is activated; indicators include cooling, humidification, loss of air flow, change filters, high temperature, low temperature, high humidity, low humidity, [high head pressure (each compressor), and low suction pressure (each compressor) Remove if CHW unit(s)]
D. Temperature and Humidity Control Modules:  Solid state plug‑in with adjustable set point, “push‑to‑test” calibration checks button, and built‑in visual indicators to indicate mode of operation.

2.015 MICROPROCESSOR CONTROL SYSTEM

A. The Microprocessor control system shall continuously monitor operation of process cooling system; continuously digitally display room temperature and room relative humidity; sound alarm on system malfunction and simultaneously display problem.
[SPECIFICATION EDITOR - REMOVE COMPRESSORS from the following paragraph IF CHW UNIT]
B. Malfunctions alarmed as follows: Power Loss, Loss of Air Flow, High Room Temperature, Low Room Temperature, High Humidity, Low Humidity, and Cooling. Compressor Overload, –Low Refrigerant Pressure, and High Refrigerant Discharge Pressure.

[SPECIFICATION EDITOR - REMOVE COMPRESSORS AND/or reheat coil from the following paragraph if not required]
C. Light Emitting Diodes Display: Control Power On, System On, Humidification, De‑humidification taking place, Alarm condition, Compressor No. 1 operating, Compressor No. 2 operating and reheat coil on/off status. 
D. Provide push buttons to STOP process cooling system, START process cooling system, SILENCE audible alarm, push‑to‑test LED indicators, and display room relative humidity. Microprocessor shall have a general alarm dry set of contacts and shall be remotely monitored by the building automation system (BAS).  The general alarm shall be fail safe and activate (open contacts) on system malfunction and/or temperature and/or humidity values outside of specified operating range.
E. Provide all necessary hardware and/or software to provide the following two remote monitoring connections simultaneously:

1. Remote monitoring of microprocessor data utilizing SMTP protocol to Owner’s Data Trax FORESEER system.
2. Remote monitoring utilizing dry contact closure for general alarm for environmental conditions exceed alarm parameters and dry contacts for microprocessor malfunction/trouble. These connections will be monitored by Owner’s Building Automation System
PART 3 -  EXECUTION 

3.01 PREPARATION 
A. Verify that flooring system is ready to receive Work and that opening dimensions are as indicated on Shop Drawings.

B. Verify that proper power supply is available.

3.02 INSTALLATION 
A. Installation shall meet or exceed all applicable federal, state and local requirements, referenced standards and conform to codes and ordinances of authorities having jurisdiction. 
B. All installation shall be in accordance with manufacturer’s published recommendations. 

C. Contractor shall coordinate installation of computer room air conditioning units with computer room raised floor installer.

D. Provide adequate drainage connections for [water cooled condensers] [coil condensate] [chilled water coils] and [humidifier blow down].

E. Provide shut‑off valves at water inlet and outlet piping on DX units equipped with water cooled condensers.

END OF SECTION 23 81 23
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