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Part 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 REFERENCES 
.1 Air-Conditioning and Refrigeration Institute (ARI)
.1 ARI 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)
1.3 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 WARRANTY
.1 Provide 5 year parts replacement warranty for heat pump including all internal components from the date of Substantial Completion.
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 GENERAL
.1 Furnish and install Water Source Heat Pumps, as indicated on the plans. Equipment shall be completely assembled, piped and internally wired. Capacities and characteristics are listed in the schedule and as shown on the plans.
.2
Heat pumps to be EPS 1/RA/2, CSA approved and carry ARI or CSA certification seal.
2.2 REFRIGERANTS
.1
Refrigerant: R-407 C.
2.3 HEAT PUMPS  
.1 . Water to Water Heat Pumps:

.1 Units shall be supplied completely factory built and capable of operation with an entering water temperature range from -6.6 to 43.3°C as standard.  All equipment listed in this section must be rated and certified in accordance with ARI/ISO/ASHRAE or CSA/NRTL.  The units shall have ARI/ISO, or CSA/NRTL labels.  All units shall be factory run tested under normal operating conditions at nominal water flow rates.  This testing shall generate a report card to be shipped with each unit stating performance in both heating and cooling modes.  Serial numbers will be recorded by factory and furnished to contractor for ease of unit warranty status.  Units tested without water flow are not acceptable.

.2 Basic Connection:

.1 All units shall have a minimum of three access panels for serviceability of compressor compartment.  

.2 The water to water heat pumps shall be fabricated from heavy gauge galvanized sheet metal.  All interior surfaces shall be lined with 12 mm thick, 0.68 kg. acoustic type glass fiber insulation. All insulation must meet NFPA 90A – Latest Edition.
.3 Cabinets shall have separate openings and knockouts for entrances of line voltage and low voltage control wiring.  Supply and return water connections for both load and source shall be copper FPT fittings (swivel on distributor class units).  All water connections and electrical knockouts must be in the compressor compartment corner post as to not interfere with the serviceability of the unit.  All water connections shall be secured to the cabinet eliminating the need for back up wrenches during installation.  Extended Operation shall include closed cell insulation on the water circuit piping, water to refrigerant heat exchanger and all refrigerant suction piping for applications with inlet water temperatures below 12.8(C.

.3 Refrigerant Circuit

.1 Units shall have sealed refrigerant circuits including a high efficiency scroll compressor designed for heat pump operation, a thermostatic expansion valve for refrigerant metering, a reversing valve, two coaxial (tube in tube) refrigerant to water heat exchanger and safety controls including a high pressure switch, a low pressure sensor and a low water temperature sensor.  Access fittings shall be factory installed on each high and low pressure refrigerant lines to facilitate field service.  Activation of any safety device shall prevent compressor operation via lockout device.  The lockout shall be reset at the contractor supplied disconnect switch.

.2 The compressor will be mounted on external computer selected isolating springs. Compressor shall have thermal overload protection.  Refrigerant to water heat exchangers shall be of copper inner water tube and steel refrigerant outer tube design, rated to withstand 3100 kPa working refrigerant pressure and 3100 kPa working water pressure.  Plate heat exchangers are not acceptable.

.3 Reversing valves shall be four-way solenoid activated refrigerant valves which shall fail to heating operation should the solenoid fail to function. The refrigerant suction piping shall insulated with closed cell insulation to prevent condensation at low evaporating conditions.

.4 Electrical

.1 A control box shall be located within the unit compressor compartment and shall contain a 75VA transformer, 24 volt activated, 2 or 3 pole compressor contactor, terminal block for thermostat wiring and solid-state controller for complete unit operation.  Loop pump and heating controls shall be provided on equipment.  Electro-mechanical operation will not be accepted. Units shall be name-plated for use with time delay fuses or HACR circuit breakers. Unit controls shall be 24 volt and provide heating or cooling as required by the remote thermostat/sensor.

.5 Solid-State Control System

.1 The units shall have external cabinet mounted:

.1 Compressor “ON” LED to indicate compressor or unit operation.
.2 Unit fault LED to indicate fault modes.

.2 Units shall employ a solid-state control system. The control shall interface with a (Y, O) thermostat, mechanical or electronic. The control system microprocessor board shall be specifically designed to protect against building electrical system noise contamination, EMI, and RFI interference. The control system shall have the following features:
.1 Anti-short cycle time delay on compressor operation, time delay shall be 5 minutes minimum.

.2 Random start on power up mode.

.3 Low voltage protection.

.4 High voltage protection.

.5 Unit shutdown on high or low refrigerate pressures.

.6 Unit shutdown on low water temperature.

.7 Source or Load Water coil low temperature cut-out (selectable for water or anti-freeze).

.8 Option to reset unit at thermostat or disconnect.  Fault type shall be retained in memory if reset at thermostat.

.9 Automatic intelligent reset.  Unit shall automatically reset 5 minutes after trip if the fault has cleared.  Should a fault re-occur 3 times sequentially then permanent lockout will occur.

.10 Ability to defeat time delays for servicing.

.11 Light emitting diodes (LED) to indicate high pressure, low pressure, low voltage, high voltage, low water temperature cut-out, condensate overflow and control status.

.12 The low pressure switch shall not be monitored for the first 120 seconds after a compressor start commences to prevent nuisance safety trips. 

.13 Remote fault type indication at thermostat.

.14 Selectable 24V or pilot duty dry contact alarm output.

.15 24V output to cycle a motorized water valve with compressor contactor.

.16 BACnet Interface module for communication with building automation system.
Part 3 EXECUTION

3.1 INTALLATION
.1 Install where indicated and in accordance with manufacturer‘s instructions.
.2 Secure with hold-down bolts.

.3 Make all piping connections.

.4 Nothing to obstruct ready access to all components or to prevent removal of components for servicing.
3.2 DRAIN PANS
.1 Install so that no water can accumulate and arrange so as to be easily accessible for cleaning.
3.3 START-UP AND COMMISSIONING
.1 Manufacturer to certify installation.
.2 Manufacturer to complete start-up test and certify performance.

.3 Manufacturer to provide verbal, video, and written instructions to operating personnel.

.4 Submit written start-up report to Owner.
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