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BEFORE INCLUDING ANY REQUIREMENTS FOR SEISMIC RESTRAINTS, VERIFY WITH TEAM LEADER AND/OR STRUCTURAL DESIGNTHAT IT IS REQUIRED FOR PROJECT. 
SECTION 238113
AIR CONDITIONERS - COMPUTER ROOM

THIS SECTION COVERS ROOM UNITS FOR USE WITH REMOTE AIR COOLED CONDENSERS; DRYCOOLERS, CHILLED WATER AND CONDENSER WATER.  EDIT THIS COMPLETE SECTION AS REQUIRED BY THE PARTICULAR DESIGN.
PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Pipe and Pipe Fittings:  Section 232000.


B.
Vibration Isolation:  Section 230550.

USE PARAGRAPH BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.


C.
Seismic Restraints:  Section 230550.


D.
Insulation:  Section 230719.


E.
Air Filters:  Section 234100.


F.
Cleaning and Testing:  Section 230593.


G.
Wiring for Motors and Motor Controllers:  Section 260523.


H.
Motors, Motor Controllers and Control Wiring:  Section 260221.

USE ARTICLE BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.

1.02
PERFORMANCE REQUIREMENTS


A.
Design air handling unit and supports to withstand all seismic loads.  Refer to seismic loading criteria on the Contract Drawings.


B.
Seismic Performance:  Design and install air handling units to assure continued performance of their intended function when subjected to the specified seismic forces.

USE PARAGRAPH ABOVE OR BELOW, EDIT AS REQUIRED.


C.
Seismic Performance:  Design and install air handling units to assure that they remain in place with no separation of any parts when subjected to the specified seismic forces.


D.
The design of the air handling units and supports shall be performed by a professional engineer experienced in the seismic design of air handling units.

1.02
SUBMITTALS


A.
Product Data:  Manufacturer’s catalog sheets, brochures, performance charts, test data, standard schematic drawings, specifications and installation instructions for each type unit.

USE PARAGRAPH BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.


B.
Quality Control Submittals:



1.
Copy of Seismic Qualifications Certificate.


C.
Contract Closeout Submittals:



1.
Operation and Maintenance Data:  Deliver 2 copies, covering the installed products, to the Director’s Representative.

1.03
QUALITY ASSURANCE


A.
Regulatory Requirements:



1.
Units shall be factory tested and the design, construction and installation shall be in accordance with the following:  ARI, UL and NFPA and all State and Local codes or regulations having jurisdiction.



2.
Rate cooling capacities in accordance with the ARI.



3.
Electrical components shall be UL listed and factory wiring shall conform to the UL Specifications.

USE PARAGRAPH BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.


B.
Seismic Qualification Certificate:  Certificate from air handling unit manufacturer covering air handling units, accessories, supports, and components; and consisting of the following:



1.
Basis for Certification:  Indicate whether Withstand Certification is based on actual test of assembled components or on calculation.



2.
Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions, and loads transmitted to structure at each attachment point.



3.
Detailed description of equipment anchorage devices on which the certification is based including installation requirements.



4.
Comprehensive seismic engineering analysis of air handling units and supports.

1.04
MAINTENANCE


A.
Maintenance Service:  A full equipped authorized service organization capable of guaranteeing response within 8 hours to service calls shall be available 24 hours a day, 7 days a week to service the completed Work.


B.
Extra Materials:  Furnish with each unit, one spare set of air filters in addition to the installed operating set.  Suitably box and label spare filters as to their usage.

PART 2   PRODUCTS

2.01
AIR CONDITIONERS


A.
Type:  Specifically designed for installation in computer rooms.  Furnish equipment totally piped and wired, including all controls.  Upon placement in their permanent location in the building, only remote equipment piping and electrical power connections shall be required to make the unit(s) operable.


B.
Unit Casing and Frame:  Fabricate from heavy gage corrosion resistant steel, properly reinforced for maximum strength and rigidity with an all welded tubular steel or structural steel angle and channel iron framework.  Casing shall be of sectional construction, with easily removable or hinged gasketed access panels with fastening devices for ease in servicing all components.  Thermally and acoustically line internal surfaces of casing sections in contact with room or conditioned air, with insulation having a non-eroding surface finish.  Factory finish all exposed surfaces of unit cabinet and frame with a minimum three coat corrosion resistant baked enamel finish, color as selected by the Director from the manufacturer’s standard color charts.

INSERT THE FOLLOWING COOLING SECTION IN PARAGRAPH BELOW IN ALL SPECS. WITH THE EXCEPTION OF THOSE USING A CHILLED WATER EVAPORATOR COIL.  FILL IN BLANK SPACE BELOW, I.E., R-12, R-22, R-502, ETC.

C.
Cooling Section:  Factory sealed refrigerant system consisting of compressors and evaporator section designed for use with Refrigerant R-________.



1.
Compressors:  Accessible, semi-hermetic, reciprocating, direct- driven, constant speed, 1750 RPM industrial type with suction strainer and reversible oil pumps for pump down control and forced lubrication to all bearing surfaces.  Mount compressors on vibration isolators and provide with built-in overloads, oil sight glass, high pressure switch with manual reset and low pressure switch for pump down.  Isolate compressors in a compartment separate from the conditioned air space.



2.
Evaporator Coil:  Multiple row, DX coil, with two independent refrigerant circuits, arranged in an A frame pattern.  Fabricate coils from seamless copper tubing with aluminum fins mechanically bonded to tubing.  Arrange the refrigerant coil faces, so that each compressor will be utilizing the complete coil face area of each refrigerant circuit.  Provide each refrigerant circuit with a hot gas muffler, liquid line filter drier, refrigerant sight glass and moisture indicator, adjustable equalized expansion valves and liquid line solenoid valves.  Provide a stainless steel condensate drain pan under the evaporator coil, with threaded drain piping connection in bottom.


D.
Fan Section:  Two double width, double inlet centrifugal fans, multiple “V” belt driven by a maximum 1750 RPM motor, mounted on an adjustable slide base.  Install wheels on a heavy duty steel shaft having self-aligning ball bearings.  Statically and dynamically balance fan assembly at factory.

FILL IN BLANKS IN PARAGRAPH BELOW.  SEE SECTION 234100.

E.
Filter Chamber:  Integral part of unit provided with access from both sides of unit.  Provide ________ type filters rated at a minimum of ________ percent efficiency by the NBS Dust Spot Test.

USE ONLY ONE OF THE FOLLOWING 2 PARAGRAPHS FOR HEATING SECTION (ELEC. OR STEAM) AS REQUIRED BY PROJECT. FILL IN BLANK IF ELECTRIC.

F.
Heating Section:  Electric reheat coils of heavy duty, low watt density, fin tube construction.  Provide coils with ________ stages of control.


G.
Heating Section:  Hot water reheat coil fabricated from 5/8” O.D. copper tubes with aluminum fins on maximum spacing of 10 per inch.  Control coil with a modulating two-way valve actuated by the electronic control, completely factory piped, with a cleanable Y-type strainer and a float and thermostatic trap.

USE ONE OF THE FOLLOWING 3 PARAGRAPHS, EDIT AS REQUIRED.

H.
Humidifier Section:  Infra-red type consisting of high intensity quartz lamps mounted over the evaporator pan, safely out of the supply water.  Location of stainless steel pan shall allow for cleaning and servicing without disconnection of piping or electrical connections.  In addition, humidifier section shall include a liquid level controller and emergency overflow, factory prepiped for ease in making field connections.


I.
Humidifier Section:  Steam grid humidifier of the steam separator type with full separation ahead of control valve.  Provide unit complete with an internal drying chamber and a steam jacketed stainless steel distribution manifold.  In addition, humidifier section shall include a solenoid control valve, a float and thermostatic trap and a cleanable Y-type strainer, factory prepiped for ease in making field connections.


J.
Humidifier Section:  High intensity electric heating elements mounted in a stainless steel pan, with make-up water and overflow factory prepiped.  Pan shall be easily removable for cleaning.

USE ONE OF THE FOLLOWING 2 PARAGRAPHS, EDIT AS REQUIRED.

K.
Water Cooled Condensers (One required for each refrigerant circuit):  Heavy-duty, shell and tube, counter flow type with removable cast iron heads.  Install copper tubes mechanically cleanable from either end.  Provide condensers of adequate capacity to allow for storage of refrigerant during pump down cycle.  Condensers shall be ASME stamped for a working pressure of 400 psi at 300 degrees F.  Factory pipe each condenser complete with a head pressure actuated water regulating valve, designed to control head pressure for varying entering water temperatures and flow rates.


L.
Glycol Cooled Condensers (One required for each refrigerant circuit):  Heavy duty, shell and tube, counterflow type with removable cast iron heads.  Install copper tubes mechanically cleanable from either end.  Provide condensers of adequate capacity to allow for storage of refrigerant during pump down cycle.  Condensers shall be ASME stamped for a working pressure of 400 psi at 300 degrees F.  Factory pipe each condenser complete with a head pressure actuated glycol regulating valve, designed to control head pressure for varying entering glycol temperatures and flow rates.

INCLUDE FOLLOWING CHILLED WATER COIL IN PARAGRAPH BELOW WHEN NOTED ON DRAWINGS, DELETE ALL REFERENCE TO COMPRESSORS, CONDENSERS, EVAPORATOR COIL IN SPEC.

M.
Chilled Water Coil:  Multiple row coil, arranged in an A frame pattern.  Fabricate coil from seamless copper tubing with aluminum fins mechanically bonded to tubing.  Furnish a maximum fin spacing of 12 per inch.  Provide control of water by means of a 3-way modulating control valve.  Provide a stainless steel condensate drain pan under the water coil, with a threaded piping connection in bottom.

CHECK WITH DESIGNER FOR ACCESSORY EQUIPMENT REQUIRED.  EDIT ARTICLE BELOW AS REQUIRED.

N.
Accessories:  Provide each air conditioner with the following:



1.
Vibration isolation base, of type and kind as recommended and furnished by the air conditioner manufacturer.



2.
Removable rear panels (for center of room installations).



3.
Automatic flush cycle on humidifiers.



4.
Hot gas by-pass.



5.
Disconnect switch (non-locking or locking).


O.
Control Center:  Integral part of the units, located on the front side with a hinged door.  Provide solid state electronic circuitry, factory wired, with each circuit individually fused and provided with contractors, relays and starters controlled by a 24 volt control circuit.  Isolate center from conditioned air stream so as to allow for servicing with the system in operation.


P.
Electronic Control System:



1.
Total solid state system including start button, stop button, silencing button, temporary loss of power indicator, manual reset circuit breakers, plug-in solid state temperature control with sensitivity adjustment, plug-in solid state humidity control and a back lighted monitoring panel.  No visible indicating light shall appear on the panel, unless the actual operating system function requires.  When required by system demand the following visual indicators shall appear:  Cooling Stage 1 & 2, Heating Stage 1, 2 & 3; Humidification, Dehumidification, Change Filters.



2.
Provide each temperature and humidity controller with an adjusting sensing point for room conditions.  In addition, provide the temperature and humidity controls with a “push-to-test” calibration check button and built-in visual indicators to indicate control mode of operation.  Provide all controls and control sensors of the easily accessible, plug-in module type.


Q.
Control System Warning Panel:

USE SUBPARAGRAPH BELOW, WORD FOR WORD, IN ALL SPECS WHEN A REFRIGERANT COMPRESSOR UNIT IS INCLUDED AS AN INTEGRAL PART OF THE ROOM UNIT.  WHEN WATER COOLED OR GYLCOL COOLED SYSTEMS ARE REQUIRED TO BE SPECIFIED, SPECIFY RED ALARM LIGHTS AT THE END OF SUBPARAGRAPH BELOW FOR INDICATING PUMP CONDITIONS.  WHEN REFRIGERANT COMPRESSORS ARE NOT REQUIRED TO BE SPECIFIED IN THE ROOM UNIT, DELETE ALL REFERENCES TO “HIGH HEAD PRESSURE” FOR COMPRESSORS IN SUBPARAGRAPH BELOW.  IF ADDITIONAL EXTRA RED ALARM CONDITION LIGHTS ARE REQUIRED, SPECIFY THEM AT THE END OF SUBPARAGRAPH BELOW.  N.B. CONSULT WITH DESIGNER WHEN EDITING SUBPARAGRAPH BELOW.


1.
Provide control system with a back-lighted warning panel.  Furnish panel complete with a solid state plug-in module, silencing switch, individual red indicators for functions required to be monitored and an audible alarm.  No visible indicating light shall appear on the panel until an alarm condition exists.  When an alarm condition arises, the panel shall indicate each individual alarm situation by sounding an audible alarm and displaying the proper red indicator light on the panel.  Furnish a red indicating light for each of the following alarm conditions:  Loss of Airflow, Change Filters, High Temperature, Low Temperature, High Humidity, Low Humidity, High Head Pressure (Compressor No. 1), High Head Pressure (Compressor No. 2) and ____________.



2.
Include on the panel a test button circuit for checking all individual red indicators and the audible alarm, and a set of non-powered normally open contacts for use as a purchaser specified remote alarm circuit.

WHEN REFRIGERANT COMPRESSORS ARE NOT REQUIRED TO BE SPECIFIED IN THE ROOM UNIT, DELETE SUBPARAGRAPH BELOW IN ITS ENTIRETY.


3.
Control “High Head Pressure” alarm condition by means of a separate pressure switch, set a minimum of 20 psi below the high pressure safety cut-out, thereby causing the “High Head Pressure” alarm condition to act as an early warning device.



4.
Temperature and humidity controls, for use in the control system warning panel shall be individually adjustable to suit the operational requirements of the computer room, as outlined by the computer manufacturer.



5.
Filter change switch shall be of the heavy duty bellows type, with an adjustable range of from 0 to 2 inches water gage.

INCLUDE THE FOLLOWING PARAGRAPH ON PROJECTS USING RAC CONDENSERS.  CHECK WITH DESIGNER.

R.
Winter Control System:  Provide a control system utilizing condenser fan speed control complete with pressure transducers, thermostats and control circuit factory wired and packaged to form a fan speed control box, designed for field installation.  Pressure transducer shall automatically sense the highest pressure of operating compressors and control the variable speed condenser fan so as to maintain proper head pressure.  Design of system shall allow for positive start-up in an ambient temperature of -30 degrees F.  Provide with fan speed control system a solid state winter start-up kit to be installed as an integral part of the control panel.  Include with winter control package insulated refrigerant receivers, pressure relief valves for each circuit, head pressure three-way control valves and valves for isolating the refrigerant charge.

2.02
REMOTE AIR COOLED CONDENSER


A.
General:  Provide an air cooled refrigerant condenser of the draw-through vertical discharge type.  Furnish unit complete with a multiple circuit coil; direct driven electric motor operated propeller fans, all totally protected by a heavy duty sheet metal casing, complete with a structural metal stand and wire fan guards.  Furnish unit completely factory assembled and provided with all the necessary control and accessories, for operation in ambient air temperatures down to -30 degrees F.


B.
Fabrication:



1.
Casing:  Heavy gage galvanized steel or aluminum sheet metal, reinforced and bolted or welded to assure rigidity.  Provide gasketed access panels as required for servicing the motors and all components.



2.
Fan Assembly:  Propeller type fans arranged for vertical discharge, with aluminum blades and center hubs of zinc coated steel with a corrosion-resistant coating.  Coat fan shafts with a weather- resistant coating.  Furnish drip-proof fan motors, resiliently mounted and designed for year-round operation, with permanently lubricated ball bearings.



3.
Coil:  Multiple circuit high capacity type, fabricated of seamless copper tubing with aluminum fins mechanically bonded to tubing.  Furnish a maximum fin spacing of 10 per inch.



4.
Finish:  Provide all exposed surfaces of condenser with a factory applied corrosion-resistant baked enamel finish.

2.03
REMOTE DRYCOOLER


A.
General:  Provide an air cooled glycol cooler of the low profile, draw-through vertical discharge type.  Furnish unit complete with a multiple circuit coil; direct driven electric motor operated propeller fans, all totally protected by a heavy duty sheet metal casing, complete with a structural metal stand and wire fan guards.  Furnish unit completely factory assembled and provided with all the necessary accessories and controls.


B.
Fabrication:



1.
Casing:  Heavy gage galvanized steel or aluminum sheet metal, reinforced and bolted or welded to assure rigidity.  Provide gasketed access panels as required for servicing the motors and all components.

EDIT SUBPARAGRAPH BELOW IF HORIZONTAL DISCHARGE IS REQUIRED.


2.
Fan Assembly:  Propeller type fans arranged for vertical discharge, with aluminum blades and center hubs of zinc plated steel with a weather-resistant coating.  Coat fan shafts with a weather-resistant coating.  Furnish drip-proof fan motors, resiliently mounted and designed for year round operation, with permanently lubricated ball bearings.



3.
Coil:  Multiple circuit high capacity type, fabricated of seamless copper tubing with aluminum fins mechanically bonded to tubing.  Furnish a maximum fin spacing of 10 per inch.



4.
Finish:  Provide all exposed surfaces of the cooler with a factory applied corrosion-resistant baked enamel finish.

2.04
PUMPS


A.
Condensate Pump:  Provide a steam condensate pumping unit, designed for installation inside the room air conditioner enclosure.  Furnish unit complete with sump, pump, motor assembly and automatic control by float switch.

EDITPARAGRAPH BELOW AS REQUIRED BY PROJECT.

B.
Glycol Pump:  Provide a centrifugal type circulating pump designed for glycol usage.  Furnish pump installed in a weather proof vented enclosure, for attachment to drycooler.  Furnish unit complete with a disconnect switch and an individual control panel.  Control panel shall include controllers for cycling drycooler fans and maintaining glycol temperature.

2.05
TEMPERATURE AND HUMIDITY RECORDER


A.
Provide one surface mounted, electric motor drive, temperature and humidity recorder, designed for use on 1 phase, 60 Hz, 120 volt service.  Furnish seven day, 8 inch diameter chart type with two pens; one pen for recording the relative humidity and the other the dry bulb temperature.  Furnish recorder complete with 100 recording charts, one bottle of red and one bottle of blue recording ink.

PART 3   EXECUTION

3.01
INSTALLATION


A.
Unless otherwise shown or specified. install the Work of this Section in accordance with the manufacturer’s printed installation instructions.


B.
Provide all piping and electrical connections to units through knock-out openings in bottom of units.

3.02
FIELD QUALITY CONTROL


A.
Preliminary Requirements:  Provide the services of a Company Field Advisor for the following:



1.
Inspect air conditioning system installations prior to start-up.



2.
Supervise initial start-up of equipment.



3.
Instruction of State Personnel.



4.
Service.


B.
Air Conditioning System Pre-Start-Up and Start-Up:



1.
Upon completion of air conditioner installations, the Company Field Advisor shall visit the site, inspect the installations and notify the Director’s Representative of any Work which must be done or modified prior to start-up.



2.
Upon completion of required Work, or modifications to installed Work and miscellaneous testing, all as required by the particular air conditioning system or apparatus, the Company Field Advisor shall supervise the conditioner start-up.



3.
Start-up the system and conduct a preliminary test, for the purpose of checking the general operation of the air conditioner, proving mechanical and electrical controls and making necessary adjustments.



4.
Provide pre-start-up check list, start-up list and operating instructions for air conditioner, framed under rigid plastic and place where directed in the Computer Room.


C.
Instruction of State Personnel:  The manufacturer’s representative shall instruct authorized State Personnel in the operation and maintenance of the air conditioning equipment and all accessories.  Provide a minimum of         hours for instruction purposes, exclusive of all pre-start-up, start-up and service call time.

WHEN AIR CONDITIONING UNITS REQUIRE REMOTE CONDENSERS, OR CONDENSING UNITS, BE SURE TO INCLUDE PIPING SECTION, AND CLEANING AND TESTING SECTION.
END OF SECTION
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