
This master should be used by designers working on Port of Portland construction projects and by designers working for PDX tenants (“Tenants”).  Usage notes highlight a few specific editing choices, however the entire section should be evaluated and edited to fit specific project needs.

SECTION 238116 - COMPUTER ROOM AIR CONDITIONERS
PART 1 -  GENERAL

1.1 DESCRIPTION

A. This section describes dual-cooled, air and chilled water units, air-cooled units, and air-cooled units with humidity control; all air conditioning units described are for computer rooms.
1.2 RELATED WORK SPECIFIED ELSEWHERE

A. Section 230500, Common Work Results for HVAC

B. Section 230520, Piping Specialties for HVAC Piping

C. Section 230529, Hangers and Supports for HVAC Piping and Equipment

D. Section 230545, Seismic Restraints for HVAC Piping and Equipment

E. Section 230548, Vibration and Seismic Controls for HVAC Piping and Equipment

F. Section 230553, Identification for HVAC Piping and Equipment

G. Section 230593, Testing, Adjusting, and Balancing

H. Section 230719, HVAC Insulation

I. Section 230900, Instrumentation and Controls for HVAC

J. Section 232000, HVAC Piping

K. Section 233400, HVAC Fans

L. Section 234000, HVAC Air Cleaning Devices

M. Section 238200, Convection Heating and Cooling Units

1.3 REFERENCES

A. ASHRAE:  American Society of Heating, Refrigerating, and Air-Conditioning Engineers

1. ASHRAE  52: Test Method for Air-Cleaning General Ventilation Devices for Removal Efficiency by Particle Size
1.4 SUBMITTALS

A. For systems, equipment, and components specified herein, submit product/material data; shop drawings; operation and maintenance data; as-constructed data; installation, startup, and testing manuals; operation and maintenance manuals; and as-constructed drawings.

1. Product Data:  Include performance data, standard items and accessories, and operating weight.

Use only if Commissioning Section 019100 is included in the project manual.

B. For systems, equipment, and components specified herein, submit commissioning plans and schedules; checkout, startup, operational, functional and final acceptance test plans, procedures, checklists, and reports; systems manuals; and operation and maintenance training plans.

PART 2 -  PRODUCTS

2.1 DUAL-COOLED, AIR AND CHILLED WATER AIR-CONDITIONING UNIT

A. Acceptable Manufacturers:  Liebert Deluxe System/3, Data Aire, or pre-bid approved equal.

B. Description:  Dual cooled, air-cooled and chilled water, up-flow configuration computer room air‑conditioning unit with compressors, microprocessor controls, disconnect switches, fan, motor, V-belt drive, filters, and remote air-cooled condensers.

C. Cabinet and Frame:  Construct frame with welded tubular steel.  Insulate exterior panels with a minimum of 1-inch-thick 1 1/2-pound-density fiberglass insulation.  All exterior panels shall be removable and have 1/4-turn captive fasteners.  Color shall be selected by the Port.

D. Filters:  Mount filters in cabinet-mounted frame.  Filters shall be 4-inch-thick 30 percent ASHRAE 52 efficiency filters, and shall be accessible from either end of unit.  Provide one extra set of filters for each unit.

E. Fan Section:

1. Provide double width, double inlet centrifugal type fan mounted on a heavy duty steel shaft with self-aligning ball bearings rated at 100,000 hours.  Complete assembly shall be statically and dynamically balanced to a maximum vibration level of two mils in any plane.

2. Provide energy efficient fan motor rated at 1750 rpm mounted on adjustable slide base and multiple V-belt drive sized for 200 percent of the fan motor horsepower.

F. Condenser:  Air-cooled, low profile, multiple direct-drive propeller fans, minimum of two separate refrigerant circuits with factory-mounted disconnect switch.  Provide copper tubes mechanically bonded to aluminum fins.  Unit shall be capable of operating down to -30ºF. Condenser coil shall have coil protection screens on to prevent coil damage.
G. Cooling Coils:

1. Evaporator Coil:  Constructed of copper tubes mechanically bonded to aluminum fins.  Refrigerant of each system shall be distributed through the entire coil face area.  Provide a stainless steel condensate drain pan.

2. Chilled Water Coil:  Constructed of copper tubes mechanically bonded to aluminum fins.  The water circuits shall be designed to distribute chilled water through the entire coil face area. Provide a stainless steel condensate drain.  Size coil for a maximum of 15 feet water pressure drop and coil rated at 125 psi working pressure.

H. Refrigeration Circuits:  Multiple semi-hermetic or hermetic compressors, each serving one circuit with unloaders to provide four-step capacity control and refrigerant service valves.

I. Dry Cooler:  Low profile, multiple direct-drive propeller fans, minimum of two separate refrigerant circuits.  Provide copper tubes mechanically bonded to unit complete with integral electric control panel and disconnect switch.

J. Condensate Pump:  Provide condensate pump for removal of evaporator condensate and humidifier overfill.  Pump shall have integral float switch and receiver.

K. Electrical:  Provide magnetic contactors and separate fusing for compressors, evaporator fans, control transformer, firestat, smoke detector, and non-locking disconnect switch.  Arrange units for single point electrical connections.

L. Controls:  Microprocessor based to control temperature to ±1ºF.  Setpoints shall be adjustable from front of unit panel.  Provide monitor with audible and visual alarms for high/low temperature, compressor high head, and loss of air flow.

2.2 AIR-CONDITIONING UNIT WITH REMOTE AIR-COOLED CONDENSER

A. Acceptable Manufacturers:  Liebert Challenger 3, Data Aire, or pre-bid approved equal.

B. Description:  Air-cooled configuration computer room air-conditioning unit, compressors, microprocessor controls, disconnect switches, fan, motor, V-belt drive, filters, and remote air‑cooled condensers.

C. Cabinet and Frame:  Frame constructed of welded tubular steel.  Insulate exterior panels with a minimum of 1-inch-thick 1 1/2-pound-density fiberglass insulation.  All exterior panels shall be removable and have 1/4-turn captive fasteners.  Color shall be selected by the Port.

D. Filters:  Mount filters in cabinet-mounted frame.  Filters shall be 4-inch-thick 20 percent ASHRAE 52 efficiency filters, and shall be accessible from either end of unit.  Provide one extra set of filters for each unit.

E. Fan Section:

1. Provide double width, double inlet centrifugal type fan mounted on a heavy duty steel shaft with self-aligning ball bearings rated at 100,000 hours.  Complete assembly shall be statically and dynamically balanced to a maximum vibration level of two mils in any plane.

2. Provide energy efficient fan motor rated at 1750 rpm mounted on adjustable slide base and multiple V-belt drive sized for 200 percent of the fan motor horsepower.

F. Condenser:  Air-cooled, low profile, multiple direct-drive propeller fans, minimum of two separate refrigerant circuits with factory-mounted disconnect switch.  Provide copper tubes mechanically bonded to aluminum fins.  Unit shall be capable of operating down to -30ºF. Condenser coil shall have coil protection screens on to prevent coil damage.
G. Evaporator Coil:  Constructed of copper tubes mechanically bonded to aluminum fins. Refrigerant of each system shall be distributed through the entire coil face area.  Design the coil to provide two steps of cooling.  Provide a stainless steel condensate drain pan.

H. Refrigeration Circuits:  Hermetic compressor with unloaders and crankcase heater to provide two‑step capacity control and refrigerant service valves.

I. Dry Cooler:  Low profile, multiple direct-drive propeller fans, minimum of two separate refrigerant circuits.  Provide copper tubes mechanically bonded to unit complete with integral electric control panel and disconnect switch.

J. Condensate Pump:  Provide condensate pump for removal of evaporator condensate and humidifier overfill.  Pump shall have integral float switch and receiver.

K. Electrical:  Provide magnetic contactors and separate fusing for compressors, evaporator fans, humidifier, electric reheat, control transformer, firestat, smoke detector, and non-locking disconnect switch.  Arrange units for single point electrical connections.

L. Controls:  Microprocessor based to control temperature to ±1ºF and humidity to ±5 percent.  Setpoints shall be adjustable from front of unit panel.  Provide monitor with audible and visual alarms for high/low temperature, high/low humidity, compressor high head, humidifier problem, loss of air flow, and water under floor.
Use at PDX only, typical of Concourse D FIS LAN room.

2.3 AIR-CONDITIONING UNIT WITH HUMIDITY CONTROL

A. Acceptable Manufacturers:  Liebert Data Mate, or pre-bid approved equal.
B. Description:  Air-cooled configuration computer room air-conditioning unit, with humidifier, compressors, microprocessor controls, disconnect switches, fan, motor, V-belt drive, filters and remote air-cooled condensers.

C. Cabinet and Frame:  Cabinet and chassis constructed of heavy gauge galvanized steel with service access from front and side only.

D. Filters:  Cleanable standard filters.

E. Fan Section:
1. Two speed centrifugal blower assembly with self aligning sleeve bearings and lifetime lubrication.  Complete assembly statically and dynamically balanced. 

2. Provide permanent-split capacitor high efficiency two speed fan motor mounted to the fan housing with resilient vibration isolators.

F. Condenser:  Air-cooled, centrifugal type fan, factory tested, charged with refrigerant, sealed and capable of being connected to the evaporator section using pre-charged refrigerant line sets (capable of being connected directly to the evaporator section when units are close coupled).  Copper tubes mechanically bonded to aluminum fins. Condenser coil shall have coil protection screens on to prevent coil damage.
G. Evaporator Coil:  Constructed of copper tubes mechanically bonded to aluminum fins. Refrigerant of each system shall be distributed through the entire coil face area.  Provide a stainless steel condensate drain pan.

H. Electric Reheat:  Low watt density, multistage, fin tubular electric coil construction protected by thermal safety switches.
I. Humidity Control Package:  Provides humidification and dehumidification control and consists of a steam generator, steam distribution tube, fill valve, drain valve and electronic controls, located within the evaporator module.  Maximum humidifier water supply pressure is 150 psig (1034kPA).

J. Refrigerant Line Sets:  Provide precharged refrigerant line sets in proper lengths for application.

K. Electrical:  Provide magnetic contactors and separate fusing for compressors, evaporator fans, humidifier, electric reheat, control transformer, and disconnect switch.  Arrange units for single point electrical connections.
L. Controls:  Micro-processor based to control temperature ±2ºF and humidity to ±4 percent.  Setpoints adjustable from remote mounted LCD display/alarm panel.  Panel capable of being programmed to allow unit to accept two start and two stop programs per day.  Provide panel with audible and visual alarms for high/low temperature, and high/low humidity.  Coordinate interface to building FMS system.
PART 3 -  EXECUTION

3.1 INSTALLATION
A. Install indoor unit on floor recommended by manufacturer.

B. Install units, condensate drain, and cold water piping in accordance with the manufacturer’s instructions.  Provide isolation valves at each unit and check valve on discharge of condensate pump.

C. Install outdoor sections.

D. Install all accessories.

E. Install all interconnection control wiring between indoor and outdoor sections and components.

Choose one of the following two articles. Use Commissioning if Section 019100 is included in the project manual; otherwise use Testing.
3.2 COMMISSIONING

A. Commission systems, equipment, and components specified herein.

B. Startup:

1. Comply with the manufacturer’s instructions.

2. Provide air-conditioning unit startup under the direct supervision of the manufacturer’s representative with factory-trained personnel.

C. Testing and Adjusting/Performance Test:  Except where initial unit operation clearly shows the performance meets or exceeds the requirements, test to show compliance.  Tests shall be performed by the manufacturer’s representative in the presence of the Port.

3.3 TESTING

A. Check out, start up, and test systems, equipment, and components specified herein.

B. Startup:

1. Comply with the manufacturer’s instructions.

2. Provide air-conditioning unit startup under the direct supervision of the manufacturer’s representative with factory-trained personnel.

C. Testing and Adjusting/Performance Test:  Except where initial unit operation clearly shows the performance meets or exceeds the requirements, test to show compliance.  Tests shall be performed by the manufacturer’s representative in the presence of the Port.

END OF SECTION 238116
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