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SECTION 15683 ‑ RECIPROCATING CHILLERS

PART 1 ‑ GENERAL

1.01 RELATED DOCUMENTS:

A.
Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 Specification sections, apply to work of this Section.

1.02 DESCRIPTION OF WORK:

A.
Extent of reciprocating chiller work required by this Section is indicated on drawings and schedules, and by requirements of this Section.  Types of reciprocating chillers specified in this section include outdoor air‑cooled.  Provide motor starter and electrical disconnect for chiller's factory‑wired control cabinet.

1.03 QUALITY ASSURANCE:

A.
Manufacturers:  Firms regularly engaged in manufacture of reciprocating chillers, of types and capacities required, whose products have been in satisfactory use in similar service for not less than five years.

B.
Installer's Qualifications:  Firm with at least five years of successful installation experience with projects utilizing reciprocating chillers similar to those required for this project.

C.
ARI Compliance:  Test and rate reciprocating chillers in accordance with ARI Std 590, "Standard for Reciprocating Water‑Chilling Packages."

D.
ASHRAE Compliance:  Construct and install reciprocating chillers in accordance with ASHRAE Std 15, "Safety Code for Mechanical Refrigeration".  Provide Energy Efficiency Ratio (EER) for reciprocating chillers not less than shown in drawing schedule.

E.
NEC Compliance:  Comply with applicable NEC requirements pertaining to electrical power and control wiring for construction and installation of reciprocating chillers.

F.
ANSI Compliance:  Comply with ANSI B9.1 safety code requirements pertaining to unit construction of reciprocating chillers.

G.
ASME Compliance:  Construct and test reciprocating air‑cooled liquid chiller in accordance with ASME Boiler and Pressure Vessel Code, Section 8.  Stamp cooler with ASME mark when cooler has been successfully tested in accordance with ASME Code.  Pressure test cooler for refrigerant working side pressure of not less than 235 psig (1620kpa) and water side pressure of not less than 150 psig (1035 kpa).  Leak test cooled condenser coils at (150 psig 1035 kpa) and pressure test coils at 450 psig (3103 kpa).

H.
NEMA Compliance:  Provide high‑efficiency motors for reciprocating chillers which comply with NEMA Stds Pub/No.'s MG 1, 2, 3, 10, and 11.

I.
Comply with the latest approved edition of the "Florida Energy Code for Building Construction."

1.04 SUBMITTALS:

A.
Product Data:  Submit manufacturer's technical product data, including rated capacities for chillers indicated, weights (shipping, installed, and operating), furnished specialties and accessories;  and rigging, installation, and start‑up instructions.

B.
Shop Drawings:  Submit manufacturer's assembly‑type shop drawings indicating dimensions, weight loadings, required clearances, methods of assembly of components, and location and size of each field‑connection.

C.
Wiring Diagrams:  Submit wiring diagrams for power interlock, and control wiring.  Differentiate between factory‑installed and field‑installed.

D.
Maintenance Data:  Submit maintenance data and parts list for each reciprocating chiller, control, and accessory;  including "trouble‑ shooting" maintenance guide.  Include this data and product data in maintenance manual;  in accordance with requirements of Division 1.

1.05 DELIVERY, STORAGE, AND HANDLING:

A.
Deliver chillers as a complete factory-assembled unit with protective crating and covering.

B.
Coordinate the delivery of the chiller(s) in sufficient time to allow movement into the building.

1.06 SEQUENCING AND SCHEDULING:

A.
Coordinate the size and location of concrete equipment pads. Cast anchor bolt inserts into pad.

B.
Concrete, reinforcement, and framework requirements are specified in Division 3.

PART 2 ‑ PRODUCTS

2.01 OUTDOOR AIR‑COOLED RECIPROCATING CHILLERS:

A.
Refrigerant:  Provide full operating charge of refrigerant and oil (R134E)

B.
Housing:  Provide manufacturer's standard equipment housing construction, corrosion protection coating, and exterior finish. Provide removable panels and/or access doors for inspection and access to internal parts and components.

C.
Evaporator:  Provide shell‑and‑tube design with seamless copper tubes roller expanded into tube sheets.  Design, test, and stamp for refrigerant side working pressure of 225 psig (1550 kpa) minimum, and water side working pressure of 150 psig (1035 kpa) minimum, in accordance with ASME Pressure Vessel Code.  Provide one water pass with series of internal baffles.  Insulate with 1/2" minimum flexible unicellular insulation with maximum K‑value of 0.28. Provide water drain connection and bulb wells for temperature controller and low‑ temperature cutout. In multiple‑Compressor units, provide independent multiple refrigerant circuits with gasketed evaporator heads.

D.
Condenser:  Construct coils with configurated copper fins mechanically bonded to seamless copper tubing.  Provide integral subcooling circuit with liquid accumulators.  Leak test coils with air under water at 425 psig air pressure.  Provide protective grilles over exposed coil faces.  In multiple‑compressor units, provide multiple circuited condenser coils.  Provide propeller fans for condenser, direct or belt driven, draw‑through design, statically and dynamically balanced.  Provide permanently lubricated ball‑bearing motors with overload protection.  Provide protective grille over air discharge.  Provide baked phenoy/coating on fins.

E.
Compressors:  Provide direct drive, 1750 RPM, multicylinder reciprocating compressors with crankcase heaters;  either semihermetic or hermetic, but with minimum steps of capacity control as scheduled, provided by cylinder unloading and/or compressor staging, based on return water temperature.  Mount compressors on vibration isolators within chiller housing.  Provide oil pump, oil filter, oil level sight glass, and oil charging valve.

F.
Refrigerant Circuit:  For each refrigerant circuit , provide liquid line solenoid valve, filter dryer, liquid line sight glass, thermal expansion valve, insulated suction line, and suction and discharge valves.

G.
Control Panels:  Provide weather tight control panels, factory‑wired for external connection only.  Provide the following controls:

1.
Power controls for starter. 

2.
Control power transformer for 115V control voltage. 

3.
Terminal strip. 

4.
Pumpdown control relay. 

5.
Compressor starter relay. 

6.
Reset relay. 

7.
Nonrecycling compressor overload relay. 

8.
High‑pressure cutout. 

9.
Low‑pressure cutout. 

10.
Oil pressure cutout, except for low oil pressure compressor systems.

11.
Low‑temperature cutout.

12.
Chilled water temperature controller.

13.
Chilled water reset interface.

H.
Accessories:  Provide the following accessories:

1.
Load limit thermostat, if required. 

2.
Vapor‑proof chilled water flow switch. 

3.
Suction and discharge gauges. 

4.
Oil pressure gauges except for hermetic compressors. 

I.
Acceptable manufacturers are Carrier Corp

PART 3 ‑ EXECUTION

3.01 INSPECTION:

A.
Installer must examine areas and conditions under which reciprocating chillers are to be installed and notify Contractor in writing of conditions detrimental to proper completion of the work. Do not proceed with the work until unsatisfactory conditions have been corrected in a manner acceptable to Installer.

3.02 INSTALLATION OF RECIPROCATING CHILLERS:

A.
General:  Install reciprocating chillers in accordance with manufacturer's written instructions.  Install units plumb and level, firmly anchored in locations indicated;  maintain manufacturer's recommended clearances.

B.
Support:  Install floor‑mounted units on reinforced concrete pad.  Furnish anchor bolts which are to be inserted in concrete pad to Concrete Installer.

C.
Chilled Water Piping:  Connect inlet to evaporator with controller bulb well, shutoff valve, thermometer, strainer, flow switch, flexible pipe connector, pressure gauge, and union or flange.  Connect outlet to evaporator with shutoff valve, balancing cock, thermometer, flexible pipe connection, pressure gauge, and union or flange.

D.
Electrical Wiring:  Install electrical devices furnished by manufacturer but not specified to be factory‑mounted.  Verify that electrical wiring installation is in accordance with manufacturer's submittal and installation requirements of Division 16 sections.  Do not proceed with equipment start‑up until wiring installation is acceptable to manufacturer and equipment installer.

E.
Control:  Furnish field‑installed automatic temperature control requirements to Control Installer.  Field‑installed automatic temperature controls are not work of this Section.

F.
Start‑up reciprocating chillers, in accordance with manufacturer's start‑up instructions, and in presence of manufacturer's technical representative.  Test controls and demonstrate compliance with requirements.  Replace damaged, or malfunctioning, controls and equipment and retest.  Do not place chillers in sustained operation prior to initial balancing of mechanical systems which interface with the reciprocating chillers.

G.
Provide drawings indicating connection with domestic hot water heat exchanger.  Provide shutoff and couplings at connection for contractor connection of heat exchanger equipment.  Review installation and provide comments.

3.03 TRAINING OF OWNER'S PERSONNEL:

A.
Training

1.
Provide services of manufacturer's technical representative for (2) eight hour days. Train the Owner's maintenance personnel on start-up and shutdown procedures, troubleshooting procedures, and servicing and preventative maintenance schedules and procedures. Review with the Owner's personnel, the date contained in the Operating and Maintenance Manuals.

2.
Schedule training with Owner through the Architect/engineer with at least (7) day prior notice.
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