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[bookmark: _GoBack]SECTION 23 8123
COMPUTER-ROOM AIR-CONDITIONING UNITS
GENERAL
SUMMARY
Section includes the following types of computer-room air-conditioning units:
Adjust list below to suit Project.
Floor-mounting units 6 tons and larger.
Ceiling-mounting units.
ACTION SUBMITTALS
Product Data:  Include rated capacities, operating characteristics, furnished specialties, and accessories.
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.
Wiring Diagrams:  Power, signal, and control wiring.
Color Samples: For unit cabinet, discharge grille, and exterior louver and for each color and texture specified.
INFORMATIONAL SUBMITTALS
Retain "Coordination Drawings" Paragraph below for situations where limited space necessitates maximum utilization for efficient installation of different components or if coordination is required for installation of products and materials by separate installers. Coordinate paragraph with other Sections specifying products listed below. Preparation of coordination drawings requires the participation of each trade involved in installations within the limited space.
Coordination Drawings: Plans, elevations, and other details, drawn to scale, using input from installers of the items involved.
Retain "Seismic Qualification Certificates" Paragraph below if required by seismic criteria applicable to Project. Coordinate with Section 230548 "Vibration and Seismic Controls for HVAC." See ASCE/SEI 7 for certification requirements for equipment and components.
Seismic Qualification Certificates: For computer-room air conditioners, accessories, and components, from manufacturer.
Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.
Retain "Field quality-control reports" Paragraph below if Contractor is responsible for field quality-control testing and inspecting.
Field quality-control test reports.
Sample Warranty: For special warranty.
CLOSEOUT SUBMITTALS
Operation and Maintenance Data:  For computer-room air-conditioning units to include in emergency, operation, and maintenance manuals.
Warranties:  Special warranties specified in this Section.
QUALITY ASSURANCE
Electrical Components, Devices, and Accessories:  Listed and labeled as defined in CEC, Article 100, by a testing agency acceptable to University’s Representative, and marked for intended use.
Fabricate and label refrigeration system to comply with ASHRAE 15, "Safety Code for Mechanical Refrigeration."
Energy-Efficiency Ratio:  Equal to or greater than prescribed by ASHRAE/IESNA 90.1, "Energy Efficient Design of New Buildings except Low-Rise Residential Buildings."
Coefficient of Performance:  Equal to or greater than prescribed by ASHRAE/IESNA 90.1, "Energy Efficient Design of New Buildings except Low-Rise Residential Buildings."
COORDINATION
Coordinate layout and installation of computer-room air-conditioning units and suspension system with other construction that penetrates ceilings, or is supported by them, including light fixtures, HVAC equipment, fire-suppression system, and partition assemblies.
WARRANTY
Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of computer-room air-conditioning units that fails in materials or workmanship within specified warranty period.
Warranty Period for Compressors:  Manufacturer's standard, and not less than five years from date of Substantial Completion.
Warranty Period for Humidifiers:  Manufacturer's standard, and not less than three years from date of Substantial Completion.
Warranty Period for Control Boards:  Manufacturer's standard, and not less than three years from date of Substantial Completion.
PRODUCTS
MANUFACTURERS
Manufacturers:  Subject to compliance with requirements, provide products by the manufacturers specified.
[bookmark: OLE_LINK3][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Or Equal:  Where products are specified by manufacturers name and accompanied by the term "or equal", comply with provisions in Division 01 Section “Product Options and Substitutions”. Specific procedures must be followed before use of an unnamed product or manufacturer.  
FLOOR-MOUNTING UNITS 6 TONS AND LARGER
 Edit paragraphs below as required for chilled water applications.
Manufacturers:
Data Aire Inc.
Liebert Corporation.
Or equal.
Description and Assembly:  Packaged, factory assembled, prewired, and prepiped; consisting of cabinet, fans, filters, humidifier, and controls.
 Edit paragraphs below as required for raised floor applications.
Assembly:  Upflow air delivery, in draw -through configuration.
Cabinet and Frame:  Welded steel, suitably braced for rigidity, supporting compressors and other mechanical equipment and fittings; with floor stand with adjustable legs and vibration isolation pads.
Doors and Access Panels:  Galvanized steel with polyurethane gaskets, hinges, and concealed fastening devices.
Insulation:  Thermally and acoustically insulate cabinet interior with 1-inch-thick duct liner.
Finish of Exterior Surfaces:  Baked-on, textured vinyl enamel, color as selected from manufacturer's standard colors.
Evaporator Fan:  Plenum fan, forward curved, centrifugal, and statically and dynamically balanced with integral electronically commutated motor.
Drive:  Direct drive is required. .  
Motor:  Refer to Division 23 Section "Motors for HVAC" for general requirements.
Motor Sizes:  Minimum size as indicated.  If not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.
Noise Rating:  Quiet.
Electrical devices and connections are specified in Division 26 Sections.
Compressors:  Hermetic scroll; with oil strainer, internal motor overload protection, resilient suspension system, crankcase heater, manual-reset high-pressure switch, and pump-down low-pressure switch.
Refrigeration Circuit(s):  Each with hot-gas mufflers, thermal-expansion valve with external equalizer, liquid-line solenoid valve, liquid-line filter-dryer, sight glass with moisture indicator, service shutoff valves, charging valves, accumulator sized for liquid seal under light load, and charge of refrigerant.
Coordinate paragraphs and subparagraphs below to meet project design requirements and design intent for compressor capacity control options necessary to achieve partial load capability for continuous unit operation, to avoid compressor cycling. System design shall be capable of load matching, for the application. Indicate staging and/or modulating method below.
Staging / Modulation: Provide partial load capability as follows:
[One][Two] [Three][Four] stage[s] of cooling.
[One][Two] [Three][Four] compressors.
[One] [Two] [Three][Four] refrigeration circuits.
Evaporator Coil:  Alternate-row or split-face-circuit, direct-expansion coil of seamless copper tubes expanded into aluminum fins.  Mount coil assembly over stainless-steel drain pan having a condensate pump unit with integral float switch, pump-motor assembly, and condensate reservoir.
Air-Cooled Condenser:  Corrosion-resistant cabinet, copper-tube copper-fin coils arranged for two circuits, multiple direct-drive propeller fans with permanently lubricated ball bearings, and single-phase electronically commutated motors with internal overload protection, integral electric control panel, and disconnect switch.  Control capacity by cycling fans.
Filtration:  Pleated, lofted, nonwoven, reinforced cotton fabric; supported and bonded to welded-wire grid; enclosed in cardboard frame with 2-inch-thick, disposable, glass-fiber prefilters.
Nominal Thickness:  2 inches.
Dust-Spot Efficiency:  30 percent.
Weight Arrestance:  90 to 92 percent.
Initial Resistance at 500-FPM Face Velocity:  0.30-inch w.g.
Recommended Final Resistance:  1-inch w.g.
Integral Electrical Controls:  Unit-mounted electrical enclosure with piano-hinged door, grounding lug, combination magnetic starters with overload relays, circuit breakers and cover interlock, and fusible control-circuit transformer.
Disconnect Switch:  Nonautomatic, molded-case circuit breaker with handle accessible when panel is closed and capable of preventing access until switched to off position.
Microprocessor-Control System:  Continuously monitors operation of process cooling system; continuously displays room temperature and room relative humidity; sounds alarm on system malfunction and simultaneously displays problem.  If more than one malfunction occurs, system displays fault in sequence with room temperature and continues to display fault when malfunction is cleared until system is reset.
Malfunctions:
Power Loss.
Loss of Airflow.
Clogged Air Filter.
High Room Temperature.
Low Room Temperature.
High Humidity.
Low Humidity.
Smoke/Fire.
Water-under-Floor.
Supply Fan Overload.
Compressor --Overload.
Compressor --Low Pressure.
Compressor --High Pressure.
LED Display:
Control Power On.
Humidifying.
Dehumidifying.
Compressor No. 1 Operating.
Compressor No. 2 Operating.
Heat Operating.
Economy Cooling.
Push buttons shall stop and start process cooling system, silence audible alarm, test LED indicators, and display room relative humidity.
Remote Signaling:  Provide terminals for remote signaling of system status and alarms.
CEILING-MOUNTING UNITS
Edit paragraphs below as required for chilled water applications.
Manufacturers:
Data Aire Inc.
Liebert Corporation.
Or equal.
Description:  Self-contained, factory assembled, prewired, and prepiped; consisting of cabinet, fan, filters, and controls; for horizontal ceiling mounting to fit 24 x 48-inch T-bar ceiling opening.
Cabinet:  Galvanized steel with baked-enamel finish, insulated with ½-inch-thick duct liner.
Evaporator Fan:  Forward curved, centrifugal, and directly driven by two-speed motor.
Motor:  Refer to Division 23 Section "Motors for HVAC" for general requirements.
Motor Sizes:  Minimum size as indicated.  If not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.
Noise Rating:  Quiet.
Electrical devices and connections are specified in Division 26 Sections.
Compressor:  Hermetic, with resilient suspension system, oil strainer, and internal motor overload protection.
Refrigeration Circuit:  Low-pressure switch, manual-reset high-pressure switch, thermal-expansion valve with external equalizer, sight glass with moisture indicator, service shutoff valves, charging valves, and charge of refrigerant.
Coordinate paragraphs and subparagraphs below to meet project design requirements and design intent for compressor capacity control options necessary to achieve partial load capability for continuous unit operation, to avoid compressor cycling. System design shall be capable of load matching, for the application. Indicate staging or modulating method below.
Staging / Modulation: Provide partial load capability as follows:
[One][Two] ][Four] stage[s] of cooling.
[One][Two] compressors.
[One] [Two] refrigeration circuits.
Evaporator Coil:  Direct-expansion cooling coil of seamless copper tubes expanded into aluminum fins.  Mount coil assembly over stainless-steel drain pan having a condensate pump unit with integral float switch, pump-motor assembly, and condensate reservoir.
Air-Cooled Condenser:  Integral copper-tube copper-fin coil with propeller fan, direct driven.
Split system shall have suction- and liquid-line compatible fittings and refrigerant piping for field interconnection.
Filter:  1-inch-thick, disposable, glass-fiber media.
Control System:  Unit-mounted panel with main fan contactor, compressor contactor, compressor start capacitor, control transformer with circuit breaker, solid-state temperature- and humidity-control modules, time-delay relay, reheat contactor, and high-temperature thermostat.  Provide solid-state, wall-mounting control panel with start-stop switch, adjustable humidity set point, and adjustable temperature set point.
EXECUTION
INSTALLATION
Install computer-room air-conditioning unit’s level and plumb, maintaining manufacturer's recommended clearances.
Install suspended components level.  Coordinate wall penetrations and flashing with wall construction.
Install air-cooled condenser on rubber-in-shear vibration isolators.
Install floor-mounting units on bases designed to withstand, without damage to equipment, seismic forces required by code.
Support suspended units from structure using threaded steel rods and spring hangers, with vertical-limit stop, having 1-inch deflection.  Vibration-control devices and installation requirements are specified in Division 23 Section "Vibration and Seismic Controls for HVAC."
CONNECTIONS
Install piping adjacent to machine to allow service and maintenance.
Water and Drainage Connections:  Comply with applicable requirements in Division 22 Section "Domestic Water Piping."  Provide adequate connections condensate drain, and humidifier flushing system.
Refrigerant Piping:  Comply with applicable requirements in Division 23 Section "Refrigeration Piping.".  Provide shutoff valves and piping.
Electrical System Connections:  Comply with applicable requirements in Division 26 Sections for power wiring, switches, and motor controls.
Ground equipment in accordance with Division 26 Section "Grounding and Bonding for Electrical Systems."
Tighten electrical connectors and terminals in accordance with manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A.
[bookmark: OLE_LINK5][bookmark: OLE_LINK4]For chilled water applications, provide shut-off valves, strainer, temperature gages, flow-limiting devices, flexible connectors, and other accessory components similar to Campus Standard Fan Coil Detail.
FIELD QUALITY CONTROL
Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect field-assembled components and equipment installation, including connections, and to assist in field testing.  Report results in writing.
Perform the following field tests and inspections and prepare test reports:
Inspect for and remove shipping bolts, blocks, and tie-down straps.
After installing computer-room air-conditioning units and after electrical circuitry has been energized, test for compliance with requirements.
Operational Test:  After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
STARTUP SERVICE
Verify that computer-room air-conditioning units are installed and connected in accordance with manufacturer's written instructions and the Contract Documents.
Verify that electrical wiring installation complies with manufacturer's submittal and installation requirements in Division 26 Sections.
Complete installation and startup checks in accordance with manufacturer's written instructions.
After startup service and performance test, change filters and flush humidifier.
ADJUSTING
Adjust initial temperature and humidity set points.
Set field-adjustable switches and circuit-breaker trip ranges as indicated.
Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting system to suit actual occupied conditions.  Provide up to two visits to site outside normal occupancy hours for this purpose, without additional cost.
DEMONSTRATION
Engage a factory-authorized service representative to train University's maintenance personnel to adjust, operate, and maintain computer-room air-conditioning units.  Refer to Division 01 Section “Demonstration and Training."
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