SECTION 15682


AIR-COOLED WATER CHILLERS


PART 1 - GENERAL


1.01	WORK INCLUDED


A.	Air-cooled chiller package


B.	Controls and control panel


1.02	RELATED WORK


A.	Section 15242 - Vibration Isolation


B.	Section 15260 - Piping Insulation


C.	Section 15280 - Equipment Insulation


D.	Section 15410 - Plumbing Piping


E.	Section 15540 - HVAC Pumps


F.	Section 15790 - Air Coils


G.	Section 15855 - Air-Handling Unit with Coils


H.	Section 15975 - Direct Digital Control Systems


1.03	codes and STANDARDS


Comply with all of the following:


A.	Section 15010, Part 1.05 - Codes and Standards.


B.	Air Conditioning and Refrigeration Institute ARIÊ550  Centrifugal and Rotary Screw Water-Chilling Packages


C.	American Society of Heating, Refrigerating, and Air-Conditioning Engineers ASHRAEÊ15  Safety Code for Mechanical Refrigeration


D.	National Electrical Manufacturers Association NEMAÊ250  Enclosures for Electrical Equipment (1000 Volt Maximum)


1.04	PERFORMANCE REQUIREMENTS


A.	Chillers with a capacity of less than 150 tons (528ÊkW) refrigeration shall have a coefficient of performance (COP) of 2.7 minimum, and integrated part-load value (IPLV) of 2.8 minimum.


B.	Chillers with a capacity of 150 tons (528ÊkW) refrigeration or larger shall have a coefficient of performance (COP) of 2.5 minimum, and an integrated part-load value (IPLV) of 2.5, minimum.


C.	Chiller shall use [HFC-134a] [HCFC-22] refrigerant.


1.05	SUBMITTALS


Comply with all of the following:


A.	Section 15010, Part 1.16 D.1 - Approval of Materials.


B.	Shop Drawings:  Show equipment, piping connections, valves, strainers, and thermostatic valves required for complete system.


C.	Product Data:


1.	Certification that related components not supplied by chiller manufacturer have been selected in accordance with chiller manufacturerÕs instructions.


2.	ManufacturerÕs installation instructions.


1.06	QUALITY ASSURANCE


A.	Air-cooled chiller shall be manufactured, tested, and rated in accordance with ARIÊ550.


B.	Installation shall conform to and comply with ASHRAE 15.


PART 2 - PRODUCTS


Edit partÊ2 to provide only the specific information needed for the project.


2.01	ACCEPTABLE MANUFACTURERS


A.	Carrier, Trane, York, Snyder-General (McQuay), or equal.


B.	No substitutions


Edit the following descriptive specifications for any conflicts with the manufacturersÕ products specified above.


2.02	CHILLERS


Provide air-cooled packaged chiller, capacity of at least [ÊÊÊ]Êtons ([ÊÊÊ]ÊkW) refrigeration when delivering [ÊÊÊ]Êgpm ([ÊÊÊ]ÊL/s) of chilled water at [ÊÊÊ]¡F ([ÊÊÊ]¡C) with air entering condenser at [ÊÊÊ]¡F ([ÊÊÊ]¡C), evaporator fouling factor not less than 0.0005, and power input of [ÊÊÊ]ÊkW.  Pressure loss through [ÊÊÊÊÊ]-pass evaporator shall be not more than [ÊÊÊ]Êfeet water head ([ÊÊÊ]ÊPa).


2.03	COMPRESSORS


A.	Provide direct drive 1750Êrpm, multi-cylinder, reciprocating compressor with accessible hermetic type crankcase heater, and minimum steps of capacity control scheduled on the drawings, furnished by cylinder unloading or compressor staging, or a combination of both.  Provide hot-gas bypass as last stage of capacity modulation.


1.	Mount compressors on vibration isolators on chiller base.


2.	Provide each compressor with a positive-displacement reversible oil pump, oil strainer, oil-level sight glass and oil-charging valve.


3.	Provide suction gas-cooled squirrel cage induction motors with integral winding high temperature cutouts.


2.04	EVAPORATORS


A.	Provide shell-and-tube type evaporators.  Use welded steel shells, and copper tubes with integral fins, rolled or silver brazed into tube sheets.  Provide tube supports along axis of shell at spacing of not more than 3Êfeet (900Êmm).


B.	Design water side for 150-psi (1Ê035ÊkPa) gauge working pressure, and test at not less than 1.5Êtimes maximum working pressure.


C.	Design refrigerant side for 300-psi (2Ê070ÊkPa) gauge working pressure, and test at not less than 1.5Êtimes maximum working pressure.


D.	Provide welded steel water boxes, arranged to permit inspection of tubes from either end without disturbing the refrigerant chamber, and removable without disturbing water piping.


E.	For multiple compressor units provide independent refrigerant circuits.


2.05	CONDENSERS


A.	House condenser components in galvanized steel casing with weather-resistant finish.


B.	Construct condenser coil of copper tubing with mechanically bonded [copper] [aluminum] fins.  Provide sub-cooling circuit.  Provide independent condenser coil for each refrigerant circuit.


C.	Provide vertical-discharge, direct-driven, propeller-type condenser fans with PVC-coated steel grille fan guard on discharge.


D.	Provide fan motors with permanently lubricated ball bearings and built-in current and overload protection.


2.06	ENCLOSURES


A.	House components in a welded steel frame with galvanized steel or aluminum panel, NEMAÊ250 type 3R enclosure, with access panels for inspection and maintenance. 


B.	Mount starters and disconnects in separate weathertight enclosure provided with fully opening doors.  Provide mechanical interlock to disconnect power when door is open.


2.07	REFRIGERANT CIRCUITS


A.	Provide the following for each refrigerant circuit:


1.	Liquid-line solenoid valve


2.	Filter dryer


3.	Liquid-line sight glass


4.	Refrigerant flow control device


5.	Factory-insulated suction line


6.	Suction and discharge cap-seal valves on each compressor


2.08	CONTROLS, SAFETY FEATURES, AND DISPLAY PANEL


A.	Unit Controls:  Include at the minimum, the following components:


1.	Microprocessor.


2.	Power and control circuit terminal blocks.


3.	ON/OFF control switch.


4.	Magnetic starter of the part-winding or across-the-line type.


5.	Control-power transformer with terminal block for 115ÊV; control power shall be derived within the unit.


6.	Leaving chilled-water set-point adjustment.


7.	Two-digit diagnostic display.


8.	Thermistors and/or potentiometer.


9.	115ÊV convenience outlet in the control compartment.


B.	Control Functions:


1.	Automatic compressor lead/lag


2.	Pump-out at beginning and end of every circuit cycle


3.	Capacity control based on leaving chilled-water temperature and compensated by rate of change of return-water temperature


4.	Chilled-water temperature pull-down rate limit at start-up to 1¡F (0.5¡C) per minute to prevent excessive electric demand at start-up.


C.	Safety Features:


1.	Equip with thermistors and/or potentiometers and all necessary components in conjunction with the control system to provide the chiller unit with the following safety features:


a.	Loss-of-refrigerant charge


b.	Low-water flow


c.	Low chilled-water temperature


d.	Low and high superheat


e.	Low-oil protection for each compressor circuit


f.	Low-control voltage


g.	Ground current protection for each circuit, which shuts down compressor


h.	Equip compressors with the following manual-reset protections:


1)	Thermal overload.


2)	Pressure overload.


3)	Electrical overload.  Circuit breakers shall open all three phases in the event of an overload in any one phase or single-phasing condition.


D.	Display Panel:


1.	The microprocessor shall verify operation of every switch, thermistor, potentiometer, fan and compressor, and display results of test before the chiller is started.


2.	Display shall indicate the safety lockout condition by displaying a number code for which a legend shall be provided on the control panel.  The diagnostics shall be:


a.	Compressor lockout


b.	Loss of charge


c.	Low water flow


d.	Low oil pressure


e.	Cooler freeze protection


f.	High or low suction superheat


g.	Sensor malfunction


h.	CHW/CHWR temperature


i.	Oil temperature


j.	Percent full load


k.	Refrigerant pressures


3.	The microprocessor shall be able to interface with [the building automation system] [a building automation system by Barber-Coleman or Johnson Controls] to provide the following:


a.	Remote chiller START-STOP


b.	Reset of chiller water temperature


c.	Status messages indicating chiller is ready to start, chiller is operating, chiller is shut down on a safety requiring reset, and chiller is shut down on a recycling safety


2.09	ACCESSORIES


A.	Provide a vapor-proof, chilled-water flow switch.


B.	Provide initial charge of refrigerant and oil.


PART 3 - EXECUTION


3.01	INSTALLATION


Install chiller package on steel or concrete beams in accordance with manufacturerÕs instructions.


3.02	FIELD QUALITY CONTROL


A.	ManufacturerÕs Field Services:  Provide service of factory-trained representative for a period of [ÊÊÊÊÊ]Êdays to supervise testing, dehydration, charging of unit, and start-up, and provide operation and maintenance instruction.


B.	Notify the University at least 24Êhours in advance of field tests to allow University Representative to witness the tests.


C.	Operational Control Tests:


1.	Demonstrate proper functioning of the entire operational control of the chiller.  Verify proper operation as specified in partÊ2 of this section, including oil pumps, liquid-line solenoid valves, crankcase heaters, thermal-expansion valves, chilled-water water flow switches, condenser fans, and adjustable temperature controllers.


2.	Demonstrate chiller capacity control by varying the chiller load.  The capacity range to be tested shall be from no-load to full-load and back to no-load.  The chiller shall demonstrate stable operation without excess vibration or noise.  Verify each step of the multi-step control (cylinder unloading and/or compressor staging).


Delete following subparagraphs 3 and 4 if remote control panel is not required.


3.	Demonstrate proper operation of remote control of starting, stopping, and resetting of the unit.


4.	Demonstrate proper operation of head-pressure control for air-cooled condensers.


D.	Safety Controls Tests:


1.	Demonstrate proper functioning of all safety cutouts in accordance with safety control requirements of partÊ2 of this section.


2.	Demonstrate that manual resetting is required to restart compressors for all safety cutouts.


3.	Demonstrate proper operation of interlocking between chillers and chilled water pumps.


4.	Simulate variables to activate safety control actions.


5.	All safety control tests shall be verified by electric signals at the compressor motor starters or actual stopping of the compressors.


E.	Running and Warning Indicators Test:


1.	Demonstrate proper functioning of all indicating lights.


2.	Testing of running and warning indicators may be performed concurrently with safety control tests.


3.03	DEMONSTRATION


Schedule operation and maintenance instruction period with the University Representative.  Submit operation and maintenance manuals in advance of instruction period.


END OF SECTION
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