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Part 1  SEQ CHAPTER \h \r 1 GENERAL
1.1 RELATED SECTIONS
.1 Section 01 33 00 - Submittal Procedures.
.2 Section 01 74 21 – Construction/Demolition Waste Management and Disposal.

.3 Section 01 78 00 - Closeout Submittals.
.4 Section 01 91 13.13 – Commissioning (Cx) Requirements.
1.2 DESCRIPTION
.1 Provide all horizontal water source heat pumps and accessories required to complete the building closed loop heat pump system.

1.3 SHOP DRAWINGS AND Product DATA

.1 Submit shop drawings in accordance with Sections 01 33 00 - Submittal Procedures.
.2 Indicate:

.1 Capacities.
.2 ARI Ratings.

.3 Sound Power levels.

.4 Installation instructions.

.5 Start-up Instructions.

.6 O&M, Instructions.
1.4 REFERENCES
.1 Air-Conditioning, Heating and Refrigeration Institute (AHRI)
.1 AHRI 325, Standard for Ground Water - Source Heat Pumps.

.2 American National Standards Institute/Air-Conditioning and Refrigeration Institute (ANSI/ARI)
.1 ANSI/ARI 320, Standard for Water-Source Heat Pumps.
.3 American National Standards Institute/National Fire Protection Association (ANSI/NFPA)
.1 ANSI/NFPA 90A, Installation of Air Conditioning and Ventilating Systems.
.4 American Society of Heating, Refrigeration and Air-Conditioning Engineers (ASHRAE)
.1 ASHRAE Standard 15, Safety Code for Mechanical Refrigeration.
.5 Canadian Standards Association (CSA)
.1 CAN/CSA-C656, Performance Standard for Split-System Central Air-Conditioners and Heat Pumps.
.2 CAN/CSA-13256-2, Water Source Heat Pumps – Testing and Rating for Performance – Part 2: Water to Water and Brine to Water Heat Pumps.

.6 Environment Canada
.1 EPS 1/RA/2, Code of Practice for the Reduction of Chlorofluorocarbon Emissions from Refrigeration and Air Conditioning Systems.
.2 Environment Canada, Ozone-Depleting Substances Alternatives and Suppliers List.
.7 ETL Listing Laboratories (ETL).
1.5 TRAINING

.1 Provide training in accordance with Section 01 79 00.13 – Demonstration and Training for Building Commissioning.
Part 2 PRODUCTS

2.1 WATER TO AIR Horizontal or vertical MOUNTED HEAT PUMPS

.1 General: furnish and install geothermal range Water Source Heat Pumps as described herein and as shown on the plans.  Each unit shall be ARI rated and ETL and CSA listed.  Each unit shall be fully run tested at the factory. Heat pump shall be capable of operating in heating mode down to 4°C supply temperature and up to 43°C supply temperature in cooling mode.
.2 Casing and Cabinet:  The cabinet shall be fabricated from heavy-gauge G-60 galvanized steel.  The interior shall be insulated with 12 mm thick, 0.68 kg. coated glass fiber.  Panels shall provide access to the fan compartment and the compressor/control box compartment.  Unit shall have an insulated panel separating the fan compartment from the compressor compartment.  Unit shall have a 25 mm thick throwaway filter and a factory installed combination filter rack/return air duct collar.  The filters shall be able to be removed from the side.  Unit shall have a galvanized steel painted drain pan with a drain connection extending through the unit casing. Cabinet shall have separate holes and knockouts for entrance of line voltage and low voltage control wiring.  Supply and return water connections shall be copper female NPT fittings and shall protrude through the cabinet for connection to a flexible hose.  Unit shall be supplied with heavy metal brackets, rubber isolators, fasteners and washers to suspend and isolate the unit from the building structure.

.3 Refrigerant Circuit: Each unit shall have a sealed R-410A refrigerant circuit including a hermetic compressor, capillary expansion tubes, finned tube heat exchanger, reversing valve, water-to-refrigerant coaxial heat exchanger, access valves, and safety controls.     Compressor shall be hermetic type with external vibration or spring mounts and thermal overload protection.  The finned tube coil shall be constructed of aluminum fins bonded to copper tubes.  The coaxial heat exchanger shall be constructed of a copper inner tube and a steel outer tube and be UL listed.  The heat exchanger shall be rated for 2756 kPa on the water side and 3100 kPa on the refrigerant side. Safety controls shall include a low suction temperature (freezestat) switch, a high refrigerant pressure switch to lock out compressor operation. Condensate pan overflow switch, dirty filter indicator and general unit alarm.  A low pressure switch shall not be permitted to replace a low suction temperature switch for freeze protection. Units shall be capable of being reset only by interrupting the power supply to the unit.  Unit shall not be able to be reset from the wall thermostat. Unit shall be capable of starting in an ambient of 4.4°C with both air and water flow rates at the ARI rating conditions.

.4 Electrical: A control box shall be located within the unit and shall contain controls for compressor, reversing valve and fan motor operation and shall have a 50 VA transformer, circuit breaker in the low voltage circuit, and a terminal block for low voltage field wiring connections.  The unit shall also have a dirty filter switch and a condensate overflow sensor.  Unit shall be nameplated to accept time delay fuses or HACR circuit breaker for branch overcurrent protection of the power source. The unit shall be supplied with a low voltage terminal strip for control wiring connections to the DDC system.  The following controls shall be available at the terminal strip:
.1 Cooling Operation

.2 Heating Operation

.3 Fan Only Operation

.4 Supply Fan Status

.5 Condensate Overflow

Unit control system shall provide heating or cooling as required by the setpoints of the wall thermostat.  The unit control scheme shall provide for fan operation simultaneous with compressor operation (fan interlock) regardless of the thermostat type.

.5 Fan and Motor Assembly:  Each unit shall have a direct drive centrifugal fan. The fan housing shall have a removable orifice ring to facilitate fan motor and fan wheel removal.  The fan housing shall protrude through the cabinet to facilitate field duct connection.  The fan motor shall be a multi-speed, PSC type with integral mounting brackets isolated from the fan housing and thermal overload protection.  Units above 3.5 kW (one ton) shall have a terminal strip mounted on the fan motor to facilitate motor speed change.  Units shall have a straight-through or right-angle discharge air arrangement and shall be able to be field converted from one to the other without the use of additional parts.

.6 Control System:  Unit shall have a self-contained deluxe microprocessor based control system.  The unit control logic shall provide heating and cooling operation as signaled by the DDC System.

.7 Extra-quite Construction:  Unit shall have additional isolation under the compressor for reduced sound/vibration transmission.


.8
Flexible Hoses: Each unit shall be supplied with two 600 mm long fire rated flexible hoses with ASTM ratings of Flame Spread 25, Fuel Contribution 25 and Smoke Density 50 for connection to unit and field piping.

.9
Valves: Each unit shall be supplied with two combination balancing and shutoff valves with adjustable memory stop.
.8 Solenoid Valve: Each unit shall have an electric slow closing solenoid valve.

.9 One-Inch Filter Rack:  Each unit shall be supplied with a return air duct collar/25 mm filter rack to accept a return air duct connection and a 25 mm thick filter. 

.10 Pleated Filter-Each unit shall have a pleated filter for 30% efficiency.

Part 3 EXECUTION
3.1 HEAT PUMP INSTALLATION 
.1 Install ceiling heat pumps in accordance with the manufacturers recommendations.

.2 Contractor to be aware the ceiling space is limited in most of the buildings, and the size of the unit and condensate piping route to have particular attention paid to it, with regard to placement.

.3 The final arrangement of each heat pump shall allow easy access to all service panels and allow filter removal.

.4 Provide all wiring and refrigerant tubing as required to connect solenoid valve and water regulating valve.  

.5 Adjust water regulating valve for correct head pressures.

.6 Provide detailed start-up reports for each heat pump to be completed by manufacturer trained service technicians.
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