
	
[bookmark: _GoBack]SECTION 15620 (MasterFormat 1995)
SECTION 23 64 23 (MasterFormat 2004)
RECIPROCATING/SCROLL WATER CHILLERS
1. GENERAL
0.01  SECTION INCLUDES
A. Chiller package.
B. Charge of refrigerant and oil.
C. Controls and control connections.
D. Chilled water connections.
E. Condenser water connections.
F. Refrigerant connections.
G. Auxiliary water connections.
H. Starters.
I. Electrical power connections.
0.02  RELATED SECTIONS
A. Section 15535 - Refrigeration Piping and Specialties.
B. Section 15952 - Controls and instrumentation.
C. Section 16180 - Equipment Wiring Systems.
0.03  REFERENCES
A. ANSI/ARI 550/590-2003 - Standard for Water Chilling Packages using the Vapor Compression Cycle.
B. ANSI/ASME SEC 8 - Boiler and Pressure Vessel Code.
C. ANSI/ASHRAE 15 - Safety Code for Mechanical Refrigeration.
D. ANSI/UL 1995 - Central Cooling Air Conditioners.
E. ANSI/ASHRAE 90.1 - Energy Efficient Design of New Buildings.
F. ANSI/UL 984 - Safety Standards for Hermetic Motor Compressors.
0.04  SUBMITTALS
A. Submit unit performance data including: capacity, nominal and operating performance.
B. Submit Mechanical Specifications for unit and accessories describing construction, components and options.
C. Submit shop drawings indicating overall dimensions as well as installation, operation and service clearances. Indicate lift points and recommendations. Indicate unit operating weights including dimensions.
D. Submit data on electrical requirements and connection points.  Include recommended fuse sizes and MCA, operating, maintenance, and start-up instructions.
0.05  WARRANTY
A. Provide <<WARRANTY LENGTH>> replacement compressor warranty.
0.06  REGULATORY REQUIREMENTS
A. Comply with ARI Standard 550/590-2003 for testing and ratings of Water Chilling Packages using the Vapor Compression Cycle.
B. Conform to ANSI/UL 1995 for construction of unit
0.07  MAINTENANCE SERVICE
A. Furnish factory authorized service and maintenance of units for a period of <<SERVICE_WARRANTY_LENGTH>> from date of substantial completion.
1. PRODUCTS
1.01  SUMMARY
A. The contractor shall furnish and install units as shown and scheduled in the plans.  The units shall be installed in accordance with this specification and produce the specified performance in accordance with ARI Standard 550/590-2003 (if water cooled).
B. Approved manufacturers:
1. Napps:	NWC (Water Cooled) or 
NCC (Compressor Chiller)
1.02  COMPRESSOR AND MOTOR
A. The compressor(s) shall be scroll mounted on vibration isolators.
B. Lubrication System:  Oil distribution system shall include an oil level sight glass and arranged to ensure adequate lubrication during starting, stopping, and normal operation.
C. Motor:  Constant speed 3600 rpm, suction gas cooled, winding thermostats for motor protection and designed for across the line start.
1.03  EVAPORATOR
A. Provide evaporator of brazed plate design. Water side shall have only 1 entering and 1 leaving connection.  Unit shall feature factory selected and installed 20 mesh strainer on evaporator inlet.
B. Design, test and stamp refrigerant side maximum working pressure for 600 psig (min) in accordance with ANSI/ASME SEC 8.
C. Design and test water side working pressure for 600 psig (min).
D. Insulate with 0.5 inch (20mm) thick minimum flexible insulation with a K value of 0.26.
E. Provide factory selected and installed integral water strainer, Victaulic connections, and factory installed water temperature sensors for both entering and leaving chilled water.
***********************************************
Remove 2.04 if remote air-cooled condenser. Use Clarksville CAUJ specification for this section if a Trane remote air-cooled condenser is needed.
***********************************************
PART 1  
PART 2  
2.01  
2.02  
2.03  
2.04  CONDENSER
A. Provide condensers of shell and tube type, seamless or welded steel construction with cast iron or fabricated steel heads and enhanced copper tubes expanded into tube sheets.
B. Provide removable water heads and mechanically cleanable and replaceable tubes.
C. Provide condenser with one entering and one leaving water connection.  Dual condenser models require field manifolding.
If factory supplied water regulating valves are selected, provide (1) factory installed electronic proportional valve for each circuit. Water regulating valves must be controlled by unit controller for optimum unit performance.
D. Design and test refrigerant side for 600 psig working pressure (min).
E. Provide internally enhanced condenser tubes with minimum nominal tube wall thickness of .025 inches.
2.05  REFRIGERANT CIRCUIT
A. Provide refrigerant circuits, factory supplied and piped.
B. Provide for each refrigerant circuit:
1. Liquid line solenoid valve.
2. Filter dryer for water cooled units. For compressor-chiller applications, this device must be field installed by others at time of installation.
3. Combination liquid line sight glass and moisture indicator.
4. Charging port(s).
5. Insulated suction line.
2.06  CONTROLS
A. Locate on the chiller, a unit control panel, containing a starter section and a controls section with a unit microprocessor controller
B. Provide the following devices in starter section:
1. Top or bottom access for power wiring.
2. Factory wired single point power connection to <<POWER_HOOK-UP_CONNECTION>> (Non-fused disconnect switch or power distribution block).
3. Grounding lug for customer connection.
4. Control power transformer with primary and secondary fused protection.
5. Arrangement for across-the-line start.
6. (optional) Three-phase voltage monitor providing protection against common voltage faults such as unbalanced, over/under voltage, phase loss, reversal and incorrect sequencing. Fault must require a manual reset.
C. Provide the following devices in the control section
1. Microprocessor based controller with display and keypad on exterior of control panel door. Microprocessor must have multiple levels of password security.
2. Electronic expansion valve microprocessor controller interface boards with dedicated control power transformer.
3. Terminal strip with provision for field connection of Remote Run / Stop contacts and Chilled Water Flow Proving device contacts (required).
4. Control wiring and terminal strips arranged in such a way as to facilitate ease of service and diagnosis.
D. Provide a microprocessor display and keypad accessible from unit exterior with a minimum of the following:
1. 128 x 64 dot pixel display screen capable of displaying all unit control set points, fault and alarm conditions with history, and operating conditions.
2. 5.25” wide x 6.5” high keypad
3. RS-232 port allowing the user  to interactively communicate with the microprocessor controller
4. Display must be capable of displaying all unit set points, faults and alarms, and operating conditions.
5. 

E. Microprocessor controller must have the following:
1. Design for hostile environment of HVAC/R industry
2. Displays, alarms and other interfaces must be accomplished in a clear and simple language that informs the user as to the status of the controller.
3. Proportional, integral, derivative (PID) chilled water temperature control.
4. Controller must have RS485 and Ethernet communications ports for user interactive communication, or for monitoring purposes to a Building Management System (BMS) running Modbus RTU or Johnson N2 (RS485) or BACnet IP or Modbus IP (Ethernet). 
5. Controller must have the ability through BMS input for Remote Run/Stop, Leaving Chilled Water Temperature Reset and Load Shedding.
6. As an option, microprocessor must be capable of LonTalk or BACnet MS/TP communication using an optional adaptor.
7. Display readouts shall include operating modes, water temperature set point, operating temperatures, and diagnostic information. Provide access and operation of display without the need to open or remove unit panels.
8. Should a fault occur that results in a lock out condition, the controller must record 30 seconds of prior operating history for fault analysis.
F. Provide the following safety controls and diagnostic display for automatic shutdown of the machine, requiring manual reset:
1. Low chilled water temperature.
2. High condenser refrigerant discharge pressure (one retry allowed before manual lockout).
3. Low suction pressure.
4. Low refrigerant suction superheat.
5. Optional – Voltage unbalanced, over/under voltage, phase loss, reversal and incorrect sequencing.
6. Optional – Input contact for emergency shutdown.
G. Provide the following safety controls for automatic shutdown of the machine with automatic reset:
1. Chilled water flow proving device. Under no circumstances should the flow proving devices be used to start and stop chiller during normal operation. Flow proving device is required and must be field installed by others.
***********************************************
Choose only one of the following OR paragraphs:
***********************************************
PART 1  
PART 2  
2.01  
2.02  
2.03  
2.04  
2.05  
2.06  
2.07  BUILDING MANAGEMENT SYSTEM
A. Provide a 0 to 5 VDC signal using a shielded cable to reset to allow remote reset of Leaving Chilled Water Temperature.
***** OR *****
A. Provide an interface with BACnet IP, Modbus IP or Johnson N2 Building Management System (BMS) for monitoring of Chiller operations. Chiller microprocessor must be capable of receiving a BMS input signal for Remote Run/Stop, Leaving Chilled Water Temperature Reset and Load Shedding. 
***** OR *****
A. Provide an interface with LonTalk Building Management System (BMS) for monitoring of Chiller operations. (LonMark certified LonTalk interface required. Certification by LonMark is only acceptable if listed on lonmark.org web listing.) Chiller microprocessor must be capable of receiving a BMS input signal for Remote Run/Stop, Leaving Chilled Water Temperature Reset and Load Shedding.
PART 2  
PART 3  
***** OR *****
A. Provide an interface with BACnet MS/TP Building Management System (BMS) for monitoring of Chiller operations. Chiller microprocessor must be capable of receiving a BMS input signal for Remote Run/Stop, Leaving Chilled Water Temperature Reset and Load Shedding.


1. EXECUTION
2. INSTALLATION
1. Install in accordance with manufacturer's instructions.
1. Arrange piping for easy dismantling to permit condenser tube cleaning.
2. MANUFACTURER'S FIELD SERVICES
2. SCHEDULE 
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