D&C  WB/DMD:gp



BEFORE INCLUDING ANY REQUIREMENTS FOR SEISMIC RESTRAINTS, VERIFY WITH TEAM LEADER AND/OR STRUCTURAL DESIGNTHAT IT IS REQUIRED FOR PROJECT. 
SECTION 236419
RECIPROCATING WATER CHILLER

PART 1  GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Pipe and Pipe Fittings:  Section 232000.


B.
Pumps:  Section 232123.


C.
Vibration Isolation:  Section 230550.

USE  PARAGRAPH BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.


D.
Seismic Restraints:  Section 230550.


E.
Insulation:  Section 230719.


F.
Temperature Control Systems:  Sections 230923, 230933, or 230943.


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


H.
Motors and Motor Controllers:  Section 260221.

USE ARTICLE BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.

1.02
PERFORMANCE REQUIREMENTS


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


B.
Seismic Performance:  Design and install chillers 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 chillers 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 chiller and chiller supports shall be performed by a professional engineer experienced in the seismic design of chillers.

1.03
SUBMITTALS


A.
Product Data:  Manufacturer’s catalog sheets, standard diagrams, performance charts, standard schematic drawings, specifications, and installation instructions for each reciprocating water chiller.

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.
Design, fabricate, inspect and test chiller in accordance with applicable ASME Codes.



2.
All electrical components shall be U.L. listed.



3.
Installation of water chilling machines shall comply with the requirements of Federal, State and Local Agencies, ASHRAE 15, Safety Code for Mechanical Refrigeration, the N.F.P.A. and Local Codes.



4.
Catalog ratings (capacity in tons of refrigeration) shall be based on ARI Standard 590 (44 degrees F. leaving water temperature and 85 degrees F. entering condenser water temperature).

USE PARAGRAPH BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.


B.
Seismic Qualification Certificate:  Certificate from chiller manufacturer covering chillers, 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 chiller and chiller supports.

1.04
DELIVERY, STORAGE, AND HANDLING


A.
Delivery of Equipment:  Deliver each water chilling machine as a complete, unitized, factory assembled, wired and packaged assembly, requiring only wiring and piping connections to put the unit into operation.

PART 2   PRODUCTS

2.01
WATER CHILLING MACHINE


A.
General Design:  Unit shall consist of a hermetic reciprocating compressor, condenser, water chiller, all internal wiring, refrigerant piping, controls and appurtenances, completely assembled and mounted on a rigid steel frame.  Unit shall be shipped with a ____________ charge of Refrigerant R ________.


B.
Size, Capacity and Electrical Characteristics:  Refer to Drawings.


C.
Components:



1.
Compressor(s):  Accessible, semi-hermetic, reciprocating, direct driven, constant speed, industrial type with forced feed lubrication to all bearing surfaces, utilizing a positive displacement reversible oil pump, an oil filtering system and a crank case heater.  Compressor housing shall be cast of close grained cast iron with removable hand hole plates and cylinder heads.  Compressor shall be provided with a suction strainer, suction, discharge and relief valves, oil sight glass and cylinders equipped with removable sleeves.  Cylinders shall have safety head construction, or other means as approved, to eliminate the danger of slugging.  Provide aluminum pistons with plated rings.  Suction and discharge valves are to be of the ring type, constructed of alloy steel and fitted with cast iron retaining rings.  Connecting rods shall be of alloy or high carbon steel, with a drilled oil passage for oil distribution to the piston pin.  Crank shaft shall be cast Meehanite or forged steel with hardened cranks, with sleeve type lead bearings and thrust bearings of aluminum alloy.  Motor windings shall be complete with built-in thermal overload protection.  Isolate compressor from steel frame utilizing spring unit type isolators.



2.
Condenser(s):  Shell and tube type, with seamless integrally finned copper tubes, mechanically expanded into tube sheets.  Condensers shall be built in accordance with the ASME Code for Unfired Pressure Vessels, designed for 300 psig working pressure on the refrigerant side, and 150 to 200 psig on the water side depending upon the capacity.  Provide condensers with a sub-cooler.



3.
Chiller(s):  Shell and tube type, with seamless integrally finned copper tubes, mechanical expanded into tube sheets.  Insulate chiller shells with a minimum of 2 inches of thermal insulation and covered with a heavy gage corrosion resistant sheet metal jacket.  Chillers shall be built in accordance with the ASME Code for Unfired Pressure Vessels, designed for 225 psig on the refrigerant side and 150 to 200 psig on the water side depending upon the capacity.

CHECK WITH DESIGNER.  DELETE LAST SENTENCE IN SUBPARAGRAPH BELOW IF MUFFLER IS NOT REQUIRED.


4.
Refrigerant Accessories:  The unit shall be complete with a condenser liquid line valve, solenoid stop valves, liquid line sight glasses, expansion valves and combination filter-drier.  In addition, provide a factory installed hot gas muffler.



5.
Control Panel:  Panel shall be of the dual compartment type, with refrigerant controls in one and electrical controls in the second.  Refrigerant control compartment shall contain the dual pressure switch, oil pressure safety switch, low temperature control and temperature controller.  Electrical control compartment shall contain power controls, motor controllers, electrical components, and terminal strips for external interlocking of remote equipment.  In addition, the following auxiliaries shall be located on a gage panel:  high and low pressure gages for the compressor(s), on-off switch for the control circuit, control fuses and control circuit indicator light.

FILL IN BLANK SPACES IN SUBPARAGRAPH BELOW.  DELETE UNDERLINES.


6.
Capacity Control:  The unit shall include a ________ step automatic capacity control system ________ operated to unload the individual cylinders, accomplished by a control thermostat sensing return chilled water temperature.  Oil dilution control shall be accomplished by pump down control.



7.
Factory Wiring:  Unit shall be a complete factory wired package, requiring only wiring connections to terminals inside the electric control compartments.



8.
Vibration Isolation:  The unit shall be isolated from the building structure by means of vibration eliminators in number, type and size as recommended by the manufacturer of the machine.

CHECK WITH DESIGNER BEFORE INCLUDING SUBPARAGRAPH BELOW.


9.
Sound Alternating Enclosure:  Totally enclose the compressor in an acoustically lined 16 gage sheet metal enclosure.  Lining shall be a minimum of 1 inch thick 1-1/2 pcf fibrous glass.



10.
Factory Finish:  Coat all exposed metal surfaces of the water chilling machine and supporting steel frame, with a factory applied primer paint and finish with a corrosion resistant enamel.

CHECK WITH DESIGNER AND ELECTRICIAN BEFORE SPECIFYING MOTOR STARTERS FOR REFRIGERANT COMPRESSORS.  MOTOR STARTERS FOR COMPRESSORS SHALL BE SPECIFIED UNDER PARAGRAPH C-5 OF THIS SECTION AND SHALL BE ACROSS THE LINE OR PART WINDING.
PART 3   EXECUTION

3.01
INSTALLATION


A.
Install water chilling machine(s) of type, capacity, and in location(s) noted on the drawings.  Provide machine(s) of a physical size that can be satisfactorily arranged in the space available, and provide sufficient room for retubing, cleaning and servicing of all components.

3.02
FIELD QUALITY CONTROL


A.
Preliminary Requirements:  Provide the services of a competent field service representative of the centrifugal water chilling machine manufacturer for the following:



1.
Inspect chiller installations prior to start-up.



2.
Supervise initial start-up of chiller.



3.
Instruction of State Personnel.



4.
Service.


B.
Chiller Pre-Start Up and Start-Up:



1.
Upon completion of chiller installations, the manufacturer’s representative shall visit the site; inspect the installations and notify the Director’s Representative of any Work which must be done or modified prior to starting.



2.
Upon completion of required Work, or modifications to installed Work and all dehydration, charging and pressure testing, all as required by the particular air conditioning system or apparatus, the manufacturer’s representative shall supervise the chiller start-up.



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



4.
Provide pre-start up check list, start-up list and operating instructions for each size machine, framed under rigid plastic and place where directed in the Mechanical Equipment Room.


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

END OF SECTION
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