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SECTION 23 64 26 – Air cooled Rotary-Screw chillers 
PART 1 -  GENERAL 

1.01 RELATED DOCUMENTS 
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 
B. Specifications throughout all Divisions of the Project Manual are directly applicable to this Section, and this Section is directly applicable to them. 
1.02 SUMMARY

A. Perform all Work required to provide and install air cooled rotary-screw chillers with the tonnage (capacity / capacities) as scheduled on the Drawings with the required trim components, including all related appurtenances to make a complete, functioning and operational system that will supply chilled water for HVAC use.

1.03 REFERENCE STANDARDS 
A. The latest published edition of a reference shall be applicable to this Project unless identified by a specific edition date. 
B. All reference amendments adopted prior to the effective date of this Contract shall be applicable to this Project. 
C. All materials, installation and workmanship shall comply with the applicable requirements and standards addressed within the following references: 

1. Conform to ANSI/ASME Boilers and Pressure Vessels Code Section VIII, Division 1 for design and fabrication of pressure vessels for manufacture of tubular heat exchangers and heat exchanger shells as applicable. 
2. ARI Standard 210/240 - 210/ 240-03
Unitary Air Conditioning and Air-Source Heat Pump Equipment.

3. ARI 370 - Sound Rating of Large Outdoor Refrigerating and Air-Conditioning Equipment.

4. ARI 495 – Refrigerant Receivers.

5. ARI 550 / 590 - Standard for Water Chiller Packages Using Vapor Compression.

6. ASTM C 534 - Preformed, Flexible Elastomeric Cellular Thermal Insulation in Sheet and Tubular Form.
7. NEME 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
8. ANSI/ASHRAE Standard 15 - Safety Code for Mechanical Refrigeration.
9. ANSI/ASHRAE Standard 90.1 - Energy Standard for Buildings Except Low-Rise Residential Buildings.

1.04 QUALITY ASSURANCE 
A. Unit shall be manufactured according to ISO 9001:2000 manufacturing quality standard.
B. Factory pressure testing of the chiller condenser and evaporator sections shall be in strict conformance with all applicable sections of the ASME code and shall bear the standard ASME symbol.

C. All equipment or components of this Section shall meet or exceed the requirements and quality of the items herein specified and as denoted on the Drawings.

D. Equipment manufacturer shall be a company specializing in manufacture, assembly, and field performance of provided equipment with a minimum of five (5) years experience.  

E. Where applicable, the manufacturer shall be listed by Underwriter's Laboratories as a manufacturer of packaged pumping systems. 

F. Design and construction of chiller electrical components shall meet UL 465 requirements and shall have labels appropriately affixed.
1.05 SUBMITTALS 
A. Product Data:

1. Drawings indicating components, assembly, overall dimensions, weights, loadings and lift points, overall clearance requirements, wiring diagrams and size of field connections. 

2. Indicate equipment, piping and connections, valves, strainers, and thermostatic valves required for complete system.

3. Capacity ratings shall be data in accordance with ARI 550 / 590. Chiller load performance data in accordance with ARI relief with a capacity reduction from 100 percent to 25 percent in 25 percent increments.
4. A full load factory run test to provide the Owner assurance that equipment being supplied by the manufacturer will operate over complete range (25 percent – 100 percent rated capacity) without the use of hot gas bypass valve and without the intermittent on and off cycling of the compressor. Testing to be witnessed by Owner and engineer.
B. Record Documents:

1. Submit manufacturer’s installation instructions.

2. Submit pressure test reports of vessel shell and tube bundle pressure tests.

C. Operation and Maintenance Data: 
1. At Substantial Completion, submit operation and maintenance data that includes start-up and shutdown instructions, assembly Drawings, and spare parts lists.
1.06 DELIVERY, STORAGE and HANDLING 
A. Deliver, store, protect and handle products to the Project Site under provisions of Division 01 and Division 20.

B. Protect internals from entry of foreign material by temporary caps on flanged openings.  

1.07 warranty

A. Provide breakout price during bid process for the following:

1. Base Bid for one-year factory warranty.

a. Coverage shall include five-year compressor warranty and one-year warranty for remaining chiller package, including refrigerant, as manufactured and delivered to the Project Site.
2. Alternate bid for five-year factory warranty.

a. Coverage shall include complete air cooled chiller package as manufactured and delivered to the Project Site including all parts, materials, labor, and refrigerant for the first years.
3. Warranty shall be purchased from, issued by and performed by the chiller manufacturer. Warranties provided by a local service organization are not acceptable.
PART 2 -  PRODUCTS 

2.01 GENERAL 
A. All materials shall meet or exceed all applicable referenced standards, federal, state and local requirements, and conform to codes and ordinances of authorities having jurisdiction.   General: Factory- assembled and-tested reciprocating, rotary-screw, water chillers, complete with evaporator, compressors, motor, starters, integral or remote condenser, and controls mounted on a welded steel base. The chiller unit shall consist of two compressors minimum, but not more than eight, mounted on a single welded steel base. Where compressors are paralleled, not more than two shall be so connected and not less than two independent refrigerant circuits shall be provided.
2.02 Manufacturers
A. Equipment Procurement Procedure.
2.03 REFRIGERANTS
A. Base bid for the proposed chiller using refrigerant: HFC-134a or 410a
B. Applicable Standard: Chillers shall be rated and certified according to ARI 550/590, and shall be stamped in compliance with ARI certification.
2.04 COMPRESSORS
A. Hermetic direct drive rotary screw type compressor made with cast-iron casing precision-machined for minimum clearance about periphery of rotors. Lubrication system shall with positive-displacement oil injected type which provides oil at proper temperature and pressure to all moving parts. Capacity control shall be accomplished with a single slide valve or by the use of a variable speed drive (VSD).  The single slide valve shall be hydraulically driven in response to the output signal by a temperature or pressure sensor to vary the cooling capacity from 100 to 20// 25// 30// percent of the units full rated capacity.  Either the slide valve or the VSD shall be capable of varying in the capacity of the unit without causing unstable compressor operation. 

B. Refrigerants Circuits: Each circuit shall include an expansion valve, refrigerant charging connections, hot-gas muffler, suction and discharge shutoff valves for each compressor, replaceable-core filter drier, sight glass with moisture indicator, liquid-line solenoid valve and suction line insulated with preformed cellular thermal Insulation. 
C. Refrigerant and Oil: Sufficient volume of dehydrated refrigerant and lubricating oil shall be provided to permit maximum unit capacity operation before and during tests. Replace refrigerant charge lost during the warranty period, due to equipment failure, without cost to the Owner.

D. Hermetic Drive Motors: 
1. Motors shall be provided at scheduled voltage and phase as shown on the drawing schedule, and include have the following:

a. Liquid refrigerant cooled with internal thermal overload protection devices embedded in the winding of each phase.
2.05 EVAPORATOR AND CONDENSER
A. Chiller capacity selection shall be based on a water side fouling factor specified hereinafter in the evaporator tubes and the dry bulb temperature entering the air cooled condenser as scheduled on the Drawings.  
1. Evaporator: Shell and tube design with seamless copper tubes roller expanded into tube sheets. Designed, tested, and stamped in accordance with applicable portions of ASME Boiler and Pressure Vessel Code, Section VIII, for working pressure produced by the water system, but not less than (15 psig). Refrigerant side working pressure shall comply with ASHRAE Standard 15. Shell shall be constructed of carbon steel. For the waterside of liquid cooler the performance shall be based on a water velocity not less than 1 m/s (3 fps) and a fouling factor 0.0000176 m2 degrees C (0.0001 hr. sq. ft.) degrees F/Btu. Evaporator shall be factory insulated. 
2. Evaporator shall be designed for outdoor installation shall be protected against freeze-up in ambient temperature down to 15 degrees F by a resistance heater cable under insulation with thermostat set to operate at less then 34 degrees F ambient.  The efficiency rating of the chiller supplied shall not exceed the efficiency value scheduled on the Drawings. Chiller shall meet the minimum efficiency as stipulated in ASHRAE 90.1, and rated in accordance with the latest edition of ARI Standard 550/590 and shall conform to the latest edition of ASHRAE 15 Safety Code.
B. Shell and tube type using welded steel shells and copper tubes with integral fns, rolled or silver brazed to tube sheets.  Tube supports to be at maximum of 4'-0”.
1. Evaporator tubes shall be internally enhanced to improve heat transfer efficiency.

2. Refrigerant pressure test to be not less than 200 PSI.

C. Condenser shall be pre-coated Al/Cu including tube and fins exposed edges aren’t acceptable, fins shall be fully dipped to cover fins, headers, and tubes.  Permanent guards and screens are to be provided to protect the condenser coils from a hail storm.
D. Condenser fans shall have high ambient fan motors with corrosion-resistant shafts.
E. Water Pipe Connections:
1. Evaporator connections shall be flange pipe connections.

2. Design waterside of evaporator for 150 PSI working pressure and test not less than 1.5 times maximum working pressure.

3. Provide taps for vents, drains, and control connections.

[ Note to Engineer:

1.
There are two (2) types of water connection configurations:

a.
Victaulic to flange adaptors

b.
Welded steel flanges

2.
If it makes no difference, then leave this Specification as written.  If it makes a difference, then the Specification needs to be more specific with respect to having Victaulic connections. ]

2.06 Refrigerant Receiver
A.  Provide a liquid receiver for chiller units when system refrigerant charge exceeds 80 percent of condenser refrigerant volume. Liquid receivers shall be horizontal‑type, designed, fitted, and rated in conformance with ARI 495. Receiver shall be constructed and tested in conformance with Section VIII D1 of the ASME Boiler and Pressure Vessel Code. Each receiver shall have a storage capacity not less than 20 percent in excess of that required for fully charged system. Each receiver shall be equipped with inlet, outlet drop pipes, drain plug, purging valve, pressure safety relief devices as required by ASHRAE Standard 15.  

2.07 CONTROLS
A. Chiller shall be furnished with unit mounted, stand-alone, microprocessor-based controls in NEMA 4 enclosure, hinged and lockable, factory wired with a single point power connection and separate control circuit. The control panel provide chiller operation, including monitoring of sensors and actuators, and shall be furnished with light emitting diodes or liquid-crystal display keypad.
B. Safeties: The chiller control panel shall monitor such safeties as motor starting and running, time between compressor motor starts, low chilled water temperature, high condenser, refrigerant pressure, low evaporator refrigerant temperature, evaporator water flows, low oil pressure, high oil temperature, and proper operation of unit controls and sensors.

C. The panel shall as a minimum display the following:
1. Date and time.

2. Outdoor air temperature.
3. Operating and alarm status.
4. Entering and leaving chilled water temperatures
5. Operating set points-temperature and pressure. 
6. Refrigerant pressures.
7. Operating hours.
8. Current limit set point.
9. Maximum motor amperage (percent).

D. Provide the following Control Functions:
1. Manual or automatic start-up and shutdown time schedule.
2. Entering and leaving chilled water temperature and control set points.
3. Automatic lead-lag switching of compressors.
4. Compressor anti-cycling protection.
E. Provided the following safety functions: Following conditions shall shut down the chiller and require manual reset to start: 

1. Loss of chilled water flow.
2. Low chilled water temperature.
3. Low refrigerant suction pressure control. 
4. Compressor motor current-overload protection.
5. Freeze protection for evaporator.
6. Starter fault.
7. Phase loss, phase imbalance, and phase reversal protection.

8. High or low oil pressure.
9. Low ambient refrigerant discharge pressure control.

10. High refrigerant discharge pressure control.

11. Recycling pump down.
F. The chiller control panel shall provide leaving chilled water temperature reset based on return water temperature 4-20 ma or 0-10 VDC signal from the BAS.

G. Provide contacts for remote start/stop, alarm for abnormal operation or shutdown, and for building automated system (BAS).
H. Hydronic system pumps and the chiller(s) shall be interlocked to provide time delay and start sequencing as indicated on the Drawings. 

I. Motor: Compressor motor furnished with the chiller shall be in accordance with the chiller manufacturer and Section 20 05 13 "MOTORS". Starting torque of motors shall be suitable for driven machines. 
2.08 STARTER

A. Motor Starter: Provide a starter in weather tight enclosure for UL listed chillers enclosure, designed for floor or unit mounted chiller using multiple compressors, with the lead compressor starting at its minimum capacity may be provided with across‑the‑line starter. See Section 26 29 14, MOTOR STARTERS for additional requirements.
B. Accessories:

1. 120-volt control transformer.

2. Main power -fused disconnects.

PART 3 -  EXECUTION 

3.01 INSTALLATION 
A. Installation shall meet or exceed all applicable federal, state and local requirements, referenced standards and conform to codes and ordinances of authorities having jurisdiction. 
B. Equipment locations shown on the Drawings are approximate. Determine exact locations before proceeding with installation.
C. Examine roughing-in for concrete equipment bases, anchor-bolt sizes and locations, piping and electrical to verify actual locations and sizes before chiller installation and other conditions that might effect chiller performance, maintenance, and operation

D. All installation shall be in accordance with manufacturer’s published recommendations. 

E. Install accessories and any other equipment furnished loose by the manufacturer, including remote starter, remote control panel, and remote flow switches, according to the manufacturer written instructions and electrical requirements

F. Installation shall comply with requirements of ANSI/ ASHRAE Standard 15.

G. Install piping at the evaporator to avoid interfering with tube cleaning or repair such as providing easy access for tube pull and the removal of compressors, etc.
H. Insulate chiller evaporator and other surfaces subject to sweating in accordance with Section 20 07 16.

I. Contractor shall install vibration isolation as specified in Section 20 05 48.

J. Provide a competent, factory trained representative to completely supervise the installation and to perform all on-Site startup and run-in tests.

3.02 START-UP AND TESTING
A. Engage manufacturer's factory-trained representative to perform startup and testing service.
B. Inspect, equipment installation, including field-assembled components, and piping and electrical connections.
C. After complete installation startup checks, according to the manufacturers written instructions, do the following to demonstrate to the Owner that the equipment operate and perform as intended. 

1. Check refrigerant charge is sufficient and chiller has been tested for refrigerant leak.

2. Check bearing lubrication and oil levels.

3. Verify proper condenser fan motor rotation. 

4. Verify pumps associated with chillers are installed and operational.

5. Verify thermometers and gages are installed.

6. Operate chiller for run-in-period in accordance with the manufacturer’s instruction and observe its performance. 

7. Check and record refrigerant pressure, water flow, water temperature, and power consumption of the chiller.

8. Test and adjust all controls and safeties. Replace or correct all malfunctioning controls, safeties and equipment as soon as possible to avoid any delay in the use of the equipment.

9. Prepare a written report outlining the results of tests and inspections, and submit it to the Owner. 

D. Engage manufacturer’s certified factory trained representative to provide training for a minimum of two (2) hours for the Owner’s maintenance and operational personnel to adjust, operate and maintain equipment.
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