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SPECIAL SPECIFICATION





SECTION 15685





WATER-COOLED CENTRIFUGAL CHILLERS











�tc "PART1-GENERAL....."�PART 1 - GENERAL








�tc "1.01DESCRIPTION....."�1.01	DESCRIPTION





A. 	 This Section includes requirements for providing a water-cooled centrifugal chiller. 








�tc "1.02RELATEDWORK....."�1.02	RELATED WORK





A.  	Section 01300





B.  	Division 3 Section "Cast-in-Place Concrete" for equipment pads.





C.  	Division 9 Section "Painting" for field-applied paint.





D.  	Section 13943





E.  	Section 15010





F.  	Section 15200-S





G.  	Section 15051-S





H.  	Section 15995








�tc "1.03QUALITYASSURANCE....."�1.03	QUALITY ASSURANCE





A.  	Manufacturer's Qualifications:  Firm experienced in manufacturing water-cooled centrifugal chillers similar to those indicated for this Project and that have a record of successful in-service performance.





B.  	Engage an experienced Installer who has successfully installed water-cooled centrifugal chillers.





C.  	Conform to American Refrigeration Institute (ARI) 550 for chiller ratings.





D.  	Conform to American Society of Heating, Refrigerating, and Air-Conditioning Engineers (ASHRAE) 15 for chiller design, construction, leak testing, and installation.





E.  	Comply with American Society of Mechanical Engineers (ASME) "Boiler and Pressure Vessel Code," Section VIII, "Pressure Vessels," Division 1, "Basic Coverage" for constructing and testing cooler and condenser pressure vessels.  Stamp cooler and condenser with ASME mark.





F.  	Comply with applicable National Fire Protection Association 70 "National Electrical Code" requirements pertaining to electrical power and control wiring.








�tc "1.04REFERENCES....."�1.04	REFERENCES





A.  	ARI 550





B.  	ASHRAE 15





C.  	ASHRAE 1991 "HVAC Applications" Handbook, Chapter 42





D.  	ASME "Boiler and Pressure Vessel Code," Section VIII





E. 	Underwriter's Laboratories (UL)








�tc "1.05SUBMITTALS....."�1.05	SUBMITTALS





A.  	Submit each item according to this Section, Section 15010, and Section 01300.





B. 	Product data for each chiller including the following:





1.  	Chiller refrigerant.





2.  	Chiller capacity.





3. 	 Condenser pressure drop.





4.  	Cooler pressure drop.





5.  	Weights (shipping, installed, and operating).





6.  	Furnished accessories.


	


7.  	Installation and startup instructions.





C.  	Shop drawings detailing fabrication and installation of chiller, including plans, elevations, sections, component details, attachments, and other construction elements.  Include the following:





1.  	Dimensions.





2.  	Weight loadings and distribution.





3.  	Clearances for maintenance and operation.





4.  	Size and location of field connections.





D.  	Wiring diagrams detailing power and control wiring.  Differentiate clearly between manufacturer-installed wiring and field-installed wiring.





E.  	Maintenance data for each chiller to be included in the operating and maintenance manual specified in Section 01300.





F.  	Certification of performance from the factory.





G.  	Certification letter from manufacturer stating that the chiller has been through startup procedures and that it is functioning properly.








�tc "1.06DELIVERY,STORAGE,ANDHANDLING....."�1.06	DELIVERY, STORAGE, AND HANDLING





A.  	See Section 15010.





B.  	Protect chillers from damage by factory packing.





C.  	Reject any damaged chiller upon arrival.





D.  	Store chillers to prevent damage, and protect from weather, dirt, fumes, water, and construction debris.  Provide a clean dry space if available.





E.  	Handle chillers according to the manufacturer's rigging and installation instructions for unloading and transporting into the final location.








�tc "1.07WARRANTY....."�1.07	WARRANTY





A.  	Written manufacturer's warranty covering parts and labor for compressor or motor failures within a period of 5 years.





�
�tc "PART2-PRODUCTS....."�PART 2 - PRODUCTS








�tc "2.01ACCEPTABLEMANUFACTURERS....."�2.01	ACCEPTABLE MANUFACTURERS





A.  	Carrier Corporation, Subsidiary of United Technologies Corp.





B.  	McQuay International.





C.  	The Trane Company.





D.  	York International Corporation.








�tc "2.02WATER-COOLEDCENTRIFUGALCHILLERS....."�2.02	WATER-COOLED CENTRIFUGAL CHILLERS





A.  	Centrifugal Compressor:  Include the following features:





1.  	Cast-iron casing.





2.  	High-strength, cast-aluminum-alloy impeller.





		a. 	Statically and dynamically balanced.





b. 		Overspeed tested at 120 percent of design operating speed.





3.  	Carbon- or forged-steel shaft.





B.  	Compressor Capacity Control:  Maintains chilled-water setpoint, without overshoot or hunting, with stable operation free of surge, cavitation, or vibration throughout the throttling range of full load to 20 percent of full load.





C.  	Oil Pump:  Positive-displacement, submersible pump with heater, strainer, and sight glass.





D.  	Refrigerant:  R-123 (HCFC-123); full operating charge of refrigerant and oil.





E.  	Cooler:  Shell and tube cooler with the following features:





1.  	Refrigerant totally enclosed by the shell; water in the tubes.





2. 	Shell Material:  Carbon-steel plate.





3.  	Cooler Tubes:  Seamless, externally finned, individually replaceable copper tubes; expanded into tube sheets.





a. 		Internal Finish:  Ribbed.





b. 		Water Boxes:  Standard, removable, carbon steel.





4.  	Refrigerant Working Pressure:  300 psig (2070 Kpa).





5.  	Water-Side Working Pressure:  150 psig (1040 Kpa).





6.  	Refrigerant Pump-out/Reclaim Connections to help meet BSR/ASHRAE 15 during maintenance.





F.  	Insulation:  Factory-insulate cooler, suction lines, and other surfaces where condensation might occur with flexible elastomeric insulation of the following thickness:





1.  	Thickness:  1 inch (13 mm).





G.  	Eliminators:  Metal screen-mesh eliminators to prevent refrigerant carryover into the compressor.





H.  	Condenser:  Shell and tube condenser with the following features:





1.  	Water enclosed in the tubes; refrigerant enclosed by the shell.





2.  	Shell Material:  Carbon-steel plate.





3.  	Cooler Tubes:  Seamless, externally finned, individually replaceable copper tubes; expanded into tube sheets.





a. 		Internal Finish:  Ribbed.





b. 		Water Boxes:  Standard, removable, carbon steel.U





4.  	Refrigerant Working Pressure:  300 psig (2070 Kpa).





5.  	Water-Side Working Pressure:  150 psig (1040 Kpa).





6.  	Pressure-relief safety valve.





7.  	Purge valve.





8. 	 Subcooler circuit.





I.  	Purge Unit





1.  	Type:  Separate compressor system.





2. 	Operation Restriction:  System cannot operate when the machine and pump are off.





3.  	Non-condensible Protection:  Provide a positive pressure device (i.e. belly heater) on the evaporator to raise the pressure of the evaporator bundle above atmospheric pressure when the machine is off.  Belly heater power supply shall be single phase, 208 volt.





4.  	Excess Purge Alarm:  Provide an indicator light, set of contacts, and appropriate diagnostics at the chiller unit control panel.  When an excess purge event occurs, the indicator light is energized, a set of contacts are closed for remote alarm indication, and a diagnostic (occurrence date and time) are stored in the chiller unit control panel's diagnostic summary.





5.  	Control Panel Unit Indication (Clear Language Display):





a. 		Purge Operating Mode - on, off, auto, and auto adaptive





b. 		Purge Operating Status - on, off, auto, and auto adaptive





c. 		Purge Detailed Operating Status





1)  		Purge suction temperature





2)  		Purge liquid temperature





3)  		Purge pumpout rate (minutes/24 hours)





4)  		Time to next purge (minutes)





5)  		30 day purge pumpout average (minutes/day)





6)  		Last 5 purge cycles pumpout average run time, interval from shutdown to 3 hours after shutdown (minutes/day)


	


d.		Binary output to indicate purge shutdown due to excessive operation





e. 		Elapsed time meter - total pump time and total run time (monitors amount of leak rate)





6.  	Efficiency:  At standard room operating conditions and with a condensing refrigerant temperature greater than 80 degrees Fahrenheit, the purge shall be rated for no more than 0.1 pound of refrigerant per 1 pound of non-condensables.  If the purge uses refrigerant absorption media, the media's design capacity must not exceed three years for typical chiller operation.  The purge efficiency must not deteriorate over time.  (This is for the zero-emission purge.)





J.  	Refrigerant Recovery System:





1.  	Provide a cart-mounted, manually-controlled, Underwriter's Laboratories (UL) listed, and Air Conditioning and Refrigeration Institute (ARI) listed per ARI Standard 740-91 compressor system to deliver refrigerant to storage receiver.  Provide 10 scfm vacuum pump with water-cooled condenser, oil-separator, refrigerant filter, drier shell, semi-pneumatic tires and safety controls for the system.  Provide required refrigerant hoses for circuiting; use self-sealing, hydraulic style refrigerant couplings with plugs and caps.  Design the system to operate on 115-Volt/1-phase/60-Hertz power.  Provide 3/-in., 10ft.-long hose with hose fittings for the water-cooled condenser.  Provide isolation valve that separates the storage receiver and compressor from the chiller.





2.  	Provide a storage receiver designed, tested, and stamped for a design pressure of 150 psig according to the ASME "Boiler and Pressure Vessel Code.  Full operating charge of refrigerant.  Provide a receiver oriented vertically with legs, fork lift slots, and built-in castors.  Provide UL liquid-level switch, liquid-level indicating device, male self-sealing refrigerant hose with caps, 2-isolation ball valves, automatic 150-psig pressure relief valve, manual air vent valve, and 2 bull's-eye-type sight glasses.  Provide 1/2-in., 10-ft. long, hose for the safety valve connection; provide a male fitting on the discharge end of the hose for connection to the chiller vent line.





K. 	Control Panel:  Unit-mounted and factory-wired with a single-point power connection and factory-wired from the single-point connection circuit for controls.





L.  	Chiller Controls:  Manufacturer's standard microprocessor-based chiller controls including chilled-water temperature, load limit controller, and the following safety controls:





1.  	Manually Reset Safety Controls:  As follows:





a. 		Evaporator refrigerant low-temperature cutout.





b. 		Sump oil low-temperature cutout.





c. 		Low-oil-pressure cutout.





d. 		High-oil-temperature cutout.





e. 		Refrigerant high-condenser-pressure cutout.





f. 		Chilled water flow interlock with a vaporproof water flow switch to prevent starting of compressor without chilled water flow.





g. 		Condenser water flow interlock with a vaporproof water flow switch to prevent starting of compressor without condenser water flow.





h. 		Low evaporator/condenser differential pressure.





i. 		High motor winding temperature.





j. 		Motor overload.





k. 		Starter contactor fault.





l. 		Starter transition fault.





2.  	Automatically Reset Safety Controls:  As follows:





a. 		Chilled-water low-temperature cutout.





b. 		Lockout restart timer with lockout interval.





M.  	Chiller Options:  Include the following:





1.  	Control transformer.





2.  	Indicating lights for chiller status.





3. 	 Pressure gages.





4. 	Audible alarm.





5.  	Sight glasses for oil charge level, oil flow, compressor rotation, and purge condenser drum.





N. 	 Motor-Protection Options:  Include the following:





1.  	Overvoltage protection.





2.  	Undervoltage protection.





3. 	 Single-phasing protection.





4.  	Current overload protection.





O.  	Power Controls:  Unit-mounted, pre-wired to control cabinet, combination starter and disconnect with star-delta (wye-delta) start.





1.  	Starter listed by UL and classified as suitable for the installed use and environmental conditions.





2.  	External circuit breaker overload protection.





3.  	Control circuit fuse.





4.  	Power terminal block.





P.  	Vibration Control:  Direct isolation (no base) and the following vibration isolators as referenced in Chapter 42 of the 1991 ASHRAE "HVAC Applications" Handbook.





1.  	Vibration Isolators:  Rubber mounts (Type 2), minimum deflection of 0.25 inch (6 mm).  Provide snubbers to meet seismic requirements.





2. 	 See Section 15200-S for additional requirements.





�
�tc "PART3-EXECUTION....."�PART 3 - EXECUTION








�tc "3.01INSPECTION....."�3.01	INSPECTION





A.  	Inspect areas to receive chillers for compliance with requirements for installation tolerances and other conditions affecting chiller performance.  Inspect proposed route of moving chillers into place and verify that it is free of interferences.  Verify piping rough-in locations.  Verify branch circuit wiring suitability.  Do not proceed with installation until unsatisfactory conditions have been corrected.





B.  	Final locations of the chillers on the Drawings are approximate, unless dimensioned.  Determine exact locations before roughing-in piping and electrical work.








�tc "3.02INSTALLATION/APPLICATION/ERECTION....."�3.02	INSTALLATION/APPLICATION/ERECTION





A.  	Install chillers according to manufacturer's written instructions.





B.  	Install and anchor chillers plumb and level.





C.  	Install vibration isolators according to isolator manufacturer's recommendations and snubbers to meet seismic requirements.





D.  	Maintain manufacturer's recommended clearances for service and maintenance.





E.  	Install piping connections, maintaining clearances for service and maintenance.





F.  	Install flanged or union connections at chillers.





G.  	Install flexible pipe connections for chillers mounted on vibration isolators.





H.  	Install shutoff valves at chiller inlet and outlet connections.





I.  	Install vent relief and purge piping to meet ASHRAE 15 requirements.





J.  	Install electrical devices furnished loose by manufacturer, including remote flow switches and remote chiller control panel.  Furnish copy of manufacturer's wiring diagram submittal to electrical Installer.








�tc "3.03FIELDQUALITYCONTROL....."�3.03	FIELD QUALITY CONTROL





A.  	Provide services of a factory-authorized service representative to supervise the field assembly of components and installation of chillers, including piping and electrical connections, and to report results in writing.





�tc "3.04ADJUSTINGANDCLEANING....."�3.04	ADJUSTING AND CLEANING





A.  	Clean units using materials and methods recommended by manufacturer.





B. 	Clean finishes to remove dust and dirt.





C.  	Touch up scratches on unfinished surfaces to restore corrosion resistance.





D.  	Touch up scratches on finished surfaces to restore finish.








�tc "3.05COMMISSIONING....."�3.05	COMMISSIONING





A.  	Provide labor, material, equipment, etc., required to facilitate the commissioning process.  Perform form tests and verification procedures required by the commissioning process when requested by the Commissioning Authority and directed by the General Contractor.  See Section 15995.








�tc "3.06DEMONSTRATION....."�3.06	DEMONSTRATION





A.  Provide factory-authorized service representative to start-up equipment, to demonstrate operation, and provide a minimum of 8 hours of training.





B.  	See Section 15995.











END OF SECTION
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