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SPEC NOTE: Refer to Section 23 23 00- Refrigerant Piping, for refrigeration piping if not specified herein.
SPEC NOTE: This Section specifies environmentally responsible material choices, utilizing the three R's (reduce, reuse and recycle) whenever possible, and providing generally available disposal options. For construction and demolition waste management practices in Federal Government projects refer to PSPC's Sustainable Development Strategy (SDS - 2007-2009), where these requirements have been specifically targeted.
SPEC NOTE: This Section includes general requirements and procedures for compliance with the Canada Green Building Council's (CaGBC) - LEED Canada prerequisites or credits required for LEED Project certification. Co-ordinate with Section 01 35 21- LEED Requirements.
Part 1 General
1.1 RELATED REQUIREMENTS
SPEC NOTE: Edit the following paragraphs to list documents or Sections with specific information that the reader might expect to find in this Section, but is specified elsewhere. Do not include Division 00 or Division 01 Sections in this listing.
.1 Section [_____]
1.2 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs for this specific project.
.1 American National Standards Institute/Air-Conditioning and Refrigeration Institute (ANSI/ARI)
.1 ANSI/ARI 210/240-[2003], Unitary Air Conditioning and Air-Source Heat Pump Equipment.
.2 American National Standards Institute/American Society of Heating, Refrigeration and Air-Conditioning Engineers (ANSI/ASHRAE)
.1 ANSI/ASHRAE Standard 15-[2010], Safety Standard for Refrigeration Systems.
.3 Air-Conditioning and Refrigeration Institute (ARI)
.1 ARI 320-[1998], Standard for Water-Source Heat Pumps.
.2 ARI 325-[98], Standard for Ground Water - Source Heat Pumps.
.4 Canada Green Building Council (CaGBC)
.1 LEED Canada-NC Version 1.0-[2004], LEED (Leadership in Energy and Environmental Design): Green Building Rating System for New Construction and Major Renovations (including Addendum [2007]).
.2 LEED Canada-NC-[2009], LEED (Leadership in Energy and Environmental Design): Green Building Rating Systemfor New Construction and Major Renovations 2009.
.3 LEED Canada-CI Version 1.0-[2007], LEED (Leadership in Energy and Environmental Design): Green Building Rating System for Commercial Interiors.
.4 LEED Canada-EB: O&amp;M-[2009], LEED (Leadership in Energy and Environmental Design): Green Building Rating System for Existing Buildings: Operations and Maintenance 2009.
.5 CSA International
.1 CAN/CSA-C656-[05(R2010)], Performance Standard for Split-System and Single Package Central Air Conditioners and Heat Pumps.
.2 CAN/CSA-C13256-[2001(R2011)], Water-Source Heat Pumps-Testing and Rating for Performance, Part 1 Water-to-Air and Brine-to-Air Heat Pumps.
.6 Environment Canada, (EC) / Environmental Protection Services (EPS)
.1 EPS 1/RA/2-[1996], Code of Practice for Elimination of Fluorocarbons Emissions from Refrigeration and Air Conditioning Systems.
.2 Environment Canada-[1994], Ozone-Depleting Substances Alternatives and Suppliers List.
.7 National Fire Protection Association (NFPA)
.1 NFPA 90A-[2009], Standard for Installation of Air Conditioning and Ventilating Systems.
1.3 ACTION AND INFORMATIONAL SUBMITTALS
.1 Submit in accordance with Section [01 33 00- Submittal Procedures].
SPEC NOTE: Include requests for relevant data to be furnished by the Contractor, before, during or after construction.
.2 Product Data:
.1 Submit manufacturer's instructions, printed product literature and data sheets for [heat pumps]and include product characteristics, performance criteria, physical size, finish and limitations.
.3 Shop Drawings:
.1 Submit drawings stamped and signed by professional engineer registered or licensed in [Territory] [Province], Canada.
.2 Indicate on drawings:
.1 [_____]
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.4 Sustainable Design Submittals:
.1 LEED Canada submittals: in accordance with [Section 01 35 21- LEED Requirements].
.2 Construction Waste Management:
.1 Submit project [Waste Reduction Workplan] [Waste Management Plan]highlighting recycling and salvage requirements.
.2 Submit calculations on end-of-project recycling rates, salvage rates, and landfill rates demonstrating that [50] [75]% of construction wastes were recycled or salvaged.
.3 Building Energy and Water Consumption: [submit copy of Measurement and Verification Plan following IPMVP] [for monitoring of following end-uses].
1.4 CLOSEOUT SUBMITTALS
.1 Submit in accordance with Section [01 78 00- Closeout Submittals].
.2 Operation and Maintenance Data: submit operation and maintenance data for [heat pumps]for incorporation into manual.
1.5 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle materials in accordance with Section [with manufacturer's written instructions] [01 61 00- Common Product Requirements].
.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
.3 Storage and Handling Requirements:
.1 Store materials [indoors] [in dry location] [off ground]and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
.2 Store and protect [heat pumps]from [nicks, scratches, and blemishes].
.3 Replace defective or damaged materials with new.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.4 Develop [Construction Waste Management Plan] [Waste Reduction Workplan]related to Work of this Section and in accordance with Section [01 35 21- LEED Requirements].
.5 Packaging Waste Management: remove for reuse [by manufacturer] [and return]of [packaging materials] [padding,] [pallets,] [crates,]as specified in [Waste Reduction Workplan] [Construction Waste Management Plan]in accordance with Section [Section 01 35 21- LEED Requirements] [01 74 21- Construction/Demolition Waste Management and Disposal].
1.6 WARRANTY
SPEC NOTE: Delete the following paragraph if warranty is not required.
SPEC NOTE: Use the following paragraph for Federal Government projects. Verify extension of warranty period beyond 1 year.
.1 For computer room air conditioning 12 months warranty period is extended to [60]months.
SPEC NOTE: Use the following paragraph for private sector projects. Verify extension of warranty period beyond 1 year with Owner/Contractor.
.2 Contractor hereby warrants that computer room air conditioning will not spall or show visible evidence of cracking, except for normal hairline shrinkage cracks, in accordance with CCDC 2 General Conditions [GC 12.3], but for [5]years.
Part 2 Products
2.1 DESCRIPTION
.1 Heat pumps: to EPS 1/RA/2, CSA [and Ontario Hydro Inspection]approved and with ARI or CSA certification seal.
2.2 REFRIGERANTS
.1 Type of Refrigerant: [_____]
2.3 DRAIN PANS
.1 Design and construct condensate drain pans under indoor coils so that no water can accumulate and install to allow for easy cleaning.
SPEC NOTE: Use for air-source heat pumps having heating capacity of between 7 and 15 kW and cooling capacity between 6.6 and 13.5 kW. Consists of outdoor coil section, indoor compressor section, indoor coil and interconnecting refrigerant piping.
2.4 AIR-SOURCE HEAT PUMP
.1 General:
.1 Three component unit consisting of refrigerant compressor section, outdoor [circular]unit and indoor coil for use with [R410A] [R407C].
.2 Performance data: [as indicated].
.1 Electrical: [_____]Hz.[_____]
.2 Cooling:
.1 Total: [_____][_____]
.2 Indoor coil: [_____][_____]
.3 Outdoor coil: [_____][_____]
.4 COP: [_____]
.3 Heating:
.1 Capacity: [_____]
.2 Indoor coil: [_____][_____]
.3 Outdoor coil: [_____][_____]
.4 Total unit power input: [_____]
.5 Ratings: to CAN/CSA-C656.
.6 Supplementary electric heating coil: [_____]
.3 Outdoor unit:
.1 Coil: [_____]tubing.[_____]
.1 Factory-installed refrigerant metering device with internal components removable for servicing mounted on liquid service valve.
.2 [Brass]service valves with refrigerant line fittings, terminating at exterior of casing.
.2 Protect coil by vinyl-coated steel grille.
.3 Fan: propeller, direct driven from factory lubricated, inherently protected, resiliently mounted motor.
.4 [Rack to elevate unit.]
.5 Casing: galvanized steel, with easily removable panels arranged for servicing all components.
.1 Bonderized and with baked enamel finish.
SPEC NOTE: SRN rating is between 6.8-13 bels. 7-9 bels shall be the recommended sound rating for outdoor unit.
.6 Sound rating number (SRN): not to exceed [13]at full capacity.
SPEC NOTE: Start-assist device to be provided on one phase unit.
.4 Compressor section:
.1 Compressor: welded hermetic with internal vibration isolation, crankcase heater, 'slugging' protection, internal high pressure protection, motor having thermal and current sensitive overload devices [and start assist device].
.2 Other components to include: reversing valve, suction line accumulator, [devices to prevent rapid compressor cycling] [liquid line filter-drier,], refrigerant line tubing, fittings and service ports.
.3 Controls: mounted on this section (except defrost thermostat mounted in outdoor unit), factory wired.
.1 Include low pressure switch, compressor malfunction warning device, [demand defrost] [automatic defrost control to operate every 90 min for not more than 10 minutes when suction temperature is below set point].
.4 Install in [outdoor unit] [acoustically lined enclosure].
SPEC NOTE: Indoor coil to be installed in air handling unit or warm air furnace specified elsewhere.
.5 Indoor coil:
.1 For installation in [_____][_____]
.2 [_____][_____]
.1 Aluminum fins mechanically bonded to seamless copper tubing.
.2 Factory installed [refrigerant metering device with internal components removable for servicing] [capillary metering device], [brass]service valves, refrigerant line fittings terminating at exterior of casing.
.6 Refrigeration piping:
.1 Between outdoor unit, compressor section and indoor coil, complete with refrigerant metering devices and valves.
.2 Refer to Section [23 23 00- Refrigerant Piping].
.7 Accessories:
.1 Indoor heat/cool [manual] [automatic]thermostat.
.2 Outdoor thermostat to monitor outside air temperature and provide for proper use of supplementary heating.
.3 [Heat reclaim device utilizing hot gas to DHW heater supply.]
.8 Supplementary electric heating coil: [_____]
SPEC NOTE: Use for single package roof mounted air-source heat pump containing compressor, outdoor air coil and fan, indoor coil, indoor supply air fan, all refrigerant piping, wiring and controls, and having heating capacity from 18 - 32.8 kW and cooling capacity from 17.3 - 31.4 kW. Unit does not include return/exhaust fan.
SPEC NOTE: Use for units smaller than 19 kW cooling capacity. COP (item 2.5.2.2) and ratings (item 2.5.2.8) are to CAN/CSA-C656.
2.5 SINGLE PACKAGE ROOF MOUNTED AIR-SOURCE HEAT PUMP
.1 General:
.1 One-piece, air-source roof mounted heat pump for year-round operation.
.2 Factory assembled and tested, complete with refrigerant charge, ready to operate.
.3 ULC Listed and labelled.
.4 [Slab] [One piece curb]mount.
.5 Design for use with [R410A] [R407C] [R22].
.2 Performance: [as indicated].
.1 Electrical: [_____]Hz.[_____]
.2 Cooling:
.1 Total: [_____][_____]
.2 Indoor coil: [_____][_____]
.3 Outdoor coil: [_____][_____]
.4 COP: [_____]
.3 Heating:
.1 Capacity: [_____]
.2 Indoor coil: [_____][_____]
.4 Liquid refrigerant heat:
.1 EWT: [_____][_____]
.2 Flow rate: [_____]
.3 Pressure drop: [_____]
.4 Size of connections: NPS [_____]
.5 Supply fan: [_____], [_____][_____]
.6 Total unit power input: [_____]
.7 Ratings: in accordance with [ANSI/ARI 210/240] [CAN/CSA-C656].
.8 [Supplementary electric heating coil: [_____]  kW.]
.3 Compressor:
.1 Welded, hermetic with crankcase heaters, vibration isolators.
.2 Design and test to operate with outside air at [minus 29 degrees C]on heating cycle without shutting off and at 1.6 degrees C on cooling cycle with specified air flow.
.3 Separate and independent refrigeration and control system for each compressor.
.4 Coils: aluminum fins, mechanically bonded to seamless copper tubes with all joints brazed.
.5 Condensate drain pan: under indoor coil stainless steel construction [with deep trap].
.6 Electric resistance heaters:
.1 To [temper indoor air during defrost cycle] [offset building heat loss]when heat pump capacity is insufficient for this purpose.
.2 Open wire, nickel chromium alloy, ULC listed and CSA approved.
.3 Safety controls to include over-temperature and over-current protection.
.7 Indoor supply air fan: forward curved, centrifugal, statically and dynamically balanced, supported from solid steel shaft running in heavy duty [ball] [roller]bearings having [100000] [200000]hours average life, [belt drive with adjustable pitch motor pulley] [direct drive]with permanently lubricated motor bearings.
.8 Outdoor air fan: vertical discharge propeller type, statically and dynamically balanced, direct drive with permanently lubricated motor bearings.
.9 Filter:
.1 [_____]
.10 Cabinet: galvanized steel, with easily removable panels arranged for servicing components, internally insulated with 25 mm thick neoprene coated fibreglass, complete with outside air (OA) hood, OA and return air (RA) dampers [sized for 100% OA], bonderized and with baked enamel finish.
.11 Refrigeration piping:
.1 Between compressor, outdoor coil and indoor coil, complete with refrigerant metering devices and valves.
.2 Refer to Section [23 23 00- Refrigerant Piping].
.12 Roof curb: by unit manufacturer, minimum 350 mm high, designed to Canadian Roofing Contractors Association (CRCA) and seismic requirements, thermally insulated panel under compressor section, hold-down bolts.
.13 Controls:
.1 Protection: manual reset high and low pressure stats, loss-of-charge, indoor coil freeze stat, current temperature overload devices.
.2 2-compressor units to have 2-stage compressor heat and cool with built-in electric strip heat lock-out to prevent resistance heat operation above 4.4 degrees C ambient.
.3 Outdoor coil defrost control system to prevent frost accumulation during heating cycle through [90 minutes timer with 10 minutes maximum operation] [demand defrost].
.1 Resistance heaters to operate during defrost cycle.
.4 [Economizer control system: for 100% outside air (OA); include return air (RA) and (OA) air dampers, OA hood and filters, (OA) thermostat and adjustable mixed air (MA) stat.]
SPEC NOTE: Use for heat pumps used in conjunction with closed loop glycol or water systems and having cooling capacity between 2.2 - 22.9 kW and heating capacity between 2.4 - 25.2 kW. It consists of compressor, water (or glycol) heat exchanger, refrigerant-to-air coil and fan and all interconnecting refrigerant piping. Water circuit is connected to boiler (or other heat source) and cooling tower (or other heat sink). These must be specified elsewhere in Division 23.
2.6 INCREMENTAL WATER SOURCE HEAT PUMP
.1 General:
.1 [Console] [Vertical] [Horizontal]type, as indicated, consisting of factory-assembled package containing fan, air-to-refrigerant coil, compressor, 4-way reversing valve, water-to-refrigerant heat exchanger, controls for use with [R22].
.2 Performance: [as indicated].
.1 Certified in accordance with CAN/CSA-C13256.
SPEC NOTE: Information to be indicated must include: unit size, type; indoor fan; diameter, L/s, ext. sp. (including wet coil and filters), r/min, noise data; water-refrigerant heat exchanger; max WP, L/S, EWT, LWT, (summer and winter), pressure drop, size of connections; Liquid - % ethylene or polypropylene glycol; air-refrigerant coil; entering air - DBT, WBT; leaving air - DBT, WBT; capacity (cooling), EER; capacity (heating), COP.
.2 [_____]
.3 Ratings in accordance with CAN/CSA-C13256.
.3 Basic unit:
.1 Compressor: welded hermetic type with internal vibration isolation. Controls to prevent compressor short cycling.
.2 Air-to-refrigerant coil: aluminum plate fins mechanically bonded to [aluminum] [copper]tubing with joints brazed and with controls factory installed.
.3 Water-to-refrigerant heat exchanger: [tube in shell for flooded evaporator] [circular tube-in-tube type with steel outer tube,  [copper] [cupro-nickel] [2] MPa].
.4 Refrigerant piping: factory assembled, tested charged with R[22]sealed, with [capillary metering device], [thermal expansion valve], pilot operated refrigerant reversing valve, high pressure and low temperature safety cut-outs.
.5 Water piping within unit: factory assembled and tested to [1.4]MPa minimum.
.6 FPT connections: gate valve tested to 1.4 MPa minimum WOG (on supply line) and ball valve tested to 2.8 MPa minimum WOG (on return line), flexible hose with threaded swivel connections on supply and return lines to heat exchanger.
.7 Piping connections: arranged so that only one supply and return connections to hydronic system is required on site.
.8 Fan: centrifugal forward curved with double inlet, statically and dynamically balanced [direct] [belt]driven from multi-speed, factory lubricated motor.
.9 Filters: [25 mm thick replaceable media in aluminum frame] [12.7 mm thick throw away type].
.1 [Provide spare filter for each unit.]
.10 Unit cabinet: constructed of heavy gauge die-formed galvanized steel with welded corner bracing, complete with [provision for connection to return ductwork,] [hanger brackets and vibration isolators].
.1 Console cabinet acoustically insulated.
.2 Grilles: rigid bar type with vanes factory set to deflect supply air into room.
.3 Finish: [oven baked enamel] [air dried alkyd paint].
.11 Provide for field connection of water and electrical services.
.12 Condensate drain: manufactured from [aluminum,]pan and piping designed to ensure complete removal of water.
.1 Drain connections: minimum NPS 3/4.
.13 Controls: [wall] [unit]mounted with OFF-COOL-HEAT and HIGH-LOW fan speed selectors, manually adjustable thermostat with remote bulb in return air.
.14 [Outside air connection: complete with foam type gasketting.]
.4 Noise and vibration requirements:
.1 Sound ratings: measured from unit casing at unit inlet while in cooling mode.
.2 Maximum permissible outlet Sound Power Levels (DB re 10-12 Watts): [as indicated] [as follows]:
	Unit no:
	Octave Band Centre Frequencies:
	
	
	
	
	
	

	2
	3
	4
	5
	6
	7
	8
	

	1:
	[63]
	[59]
	[54]
	[50]
	[41]
	[38]
	[37]

	2:
	[65]
	[60]
	[56]
	[51]
	[44]
	[40]
	[39]

	3:
	[_____]
	[_____]
	[_____]
	[_____]
	[_____]
	[_____]
	[_____]


.3 Where manufacturer cannot meet specified Sound Power Levels, provide downstream or upstream silencer. Where radiated noise level exceeds specified PWL, provide special enclosure around entire unit, designed to fit in allotted space and still allow full access to unit for operations and maintenance.
2.7 PACKAGED AIR SOURCE HEAT PUMP
SPEC NOTE: Use for packaged air source exterior located heat pump, in range of 25.2 - 169 kW cooling and 25.2 - 167.3 kW heating. It consists of compressor and outdoor coil and fan, all in one enclosure. Indoor air handling unit not included.
.1 General:
.1 To consist of air-to-air outdoor unit and DX fan coil indoor unit, for use with [R22] [R407C] [R410A].
.2 Performance data: [as indicated].
.1 Electrical: [_____]Hz.[_____]
.2 Cooling:
.1 Total: [_____][_____]
.2 Indoor coil: [_____][_____]
.3 Outdoor coil: [_____][_____]
.4 EER: [_____]
.5 COP: [_____]
.3 Heating:
.1 Capacity: [_____]
.2 Indoor coil: [_____][_____]
.3 Outdoor coil: [_____][_____]
.4 Total unit power input: [_____]
.5 Ratings: to ANSI/ARI 210/240.
.6 Outdoor fan: [_____].[_____]
.7 Indoor fan: [_____], [_____][_____]
.3 Outdoor unit:
.1 [Semi-]hermetic compressor with crankcase heater, oil pump, internal and external current sensitive overload and over-temperature protection.
.2 Outdoor air fan: propeller type with vertical discharge, direct-driven from permanently lubricated motor.
.3 Coil: aluminum plate fins mechanically bonded to copper tubing with joints brazed.
.4 Mounted legs to elevate unit.
.5 Finish: primer and corrosion restraint coatings.
SPEC NOTE: Indoor air handling unit must include filters, supplementary electric resistance heaters, coil having refrigerant metering device, coil defrost thermostat, and fan vibration isolators.
.4 Indoor air handling unit:
.1 Refer to Section [_____]
.5 Refrigeration piping:
.1 Between compressor, outdoor coil and indoor coil, complete with refrigerant metering devices and valves.
.2 Refer to Section [_____]
.6 Controls and protective devices to include:
.1 High pressure stat, loss-of-charge pressure stat.
.2 Crankcase heater.
.3 Suction line accumulator.
.4 Pressure relief device.
.5 Short-cycle protection of compressor.
.6 [Demand defrost] [Defrost control to defrost every 90 minutes based on liquid temperature].
.7 Defrost interlock relay to ensure only one heat pump can defrost.
.7 Accessories:
.1 Indoor heating/cooling thermostat.
.2 Outdoor thermostat.
.3 Refrigerant head pressure controls.
SPEC NOTE: Use for large capacity factory assembled packaged water source heat pump consisting of compressor, liquid heat exchanger, indoor coil, interconnecting refrigerant piping, indoor air supply fan, indoor air return/exhaust fan, economizer for "free cooling" and all controls.
2.8 PACKAGED ROOF MOUNTED WATER SOURCE HEAT PUMP
SPEC NOTE: Can also be used for air source heat pump.
.1 General:
.1 Packaged unit, completely wired, piped, tested and charged prior to shipment, for use with [R22] [R410A] [R407C].
.2 Performance [as indicated].
.1 Electrical: [_____]Hz.[_____]
.2 Cooling:
.1 Total: [_____][_____]
.2 Indoor coil: [_____][_____]
.3 Outdoor coil: [_____][_____]
.4 EER: [_____]
.5 COP: [_____]
.3 Heating:
.1 Capacity: [_____]
.2 Indoor coil: [_____][_____]
.3 Outdoor coil: [_____][_____]
.4 Liquid-refrigerant heat exchanger:
.1 EWT: [_____][_____]
.2 Flow rate: [_____][_____]
.3 Size of connections: NPS [_____]
.5 Circulating fluid: [_____]glycol.[ethylene] [polypropylene]
.6 Supply fan: [_____], [_____][_____]
.7 Total unit power input: [_____]
.8 Ratings: to ANSI/ARI 320.
.9 [Supplementary electric heating coil: [_____]  kW.]
.3 Cabinet:
.1 Welded steel frame completely weatherproofed, with service access panels removable by quick opening heavy duty latches.
.2 Insulate with 25 mm thick 35 kg/cm3density neoprene coated fibreglass meeting NFPA 90A requirements.
.3 Finish: phosphatized and painted primer and two coats enamel.
.4 [Dual]outside air (OA) louvres: vertical water eliminator type, sized for 1.52 m/s maximum. Interlock return air (RA) and OA dampers to provide for any mixture from [to 100% OA] [specified minimum] [100% RA].
.4 Supply fan[s]: forward curved statically and dynamically balanced, mounted on welded structure.
.1 Mount impeller on solid steel shaft running in heavy duty ball bearings with 200000 hours average life.
.5 Main power panel: to include non-fused disconnect, fan motor fuses, fan motor starters and overloads, control transformer, control circuit switch, 120 V convenience outlet.
.6 Mounting frame:
.1 To match unit, designed to Canadian Roofing Contractors Association (CRCA) requirements, constructed with deep chamfer around perimeter, matching chamfered recess in bottom of unit and combination weatherproofing and isolating seal at point of contact with roof, hold-down bolts.
.7 Filters:
.1 [_____]
.8 Return/exhaust fan:
.1 As specified for supply fan.
.2 To operate in unison with supply fan.
.3 Exhaust achieved by system pressure operated exhaust damper.
.9 Heating/cooling system:
.1 Use reverse cycle water source, independently operating circuits (number and capacity as indicated), factory assembled, evacuated, charged and tested.
.2 Components include: compressor, coaxial tube-in-tube water-to-refrigerant heat exchanger suitable for 1.4 MPa water pressure, pilot operated reversing valve with external solenoid, liquid line filter/drier, thermal expansion valve with unidirectional refrigerant flow, copper tube/aluminum fin air side coil matched to specified capacity heating/cooling coil.
.3 Water piping: factory assembled and tested to [1.4]MPa to require one only supply and return connection.
.10 Refrigeration piping:
.1 Between compressor, water-refrigerant heat exchanger, and indoor air coil, complete with refrigerant metering devices and valves.
.2 Refer to Section [23 23 00- Refrigerant Piping].
.11 Control system to include:
.1 Cooling: [_____]
.2 Heating: [_____]
.12 Safety devices: manually reset and include:
.1 Electrical safety devices as required by Canadian Electrical Code.
.2 High head and low pressure controls.
.3 Low temperature safety thermostat sensing loop water temperature.
.4 Crankcase heater failure sensing device.
.5 Contacts for other safety devices specified elsewhere.
.13 [Remote status panel: locate where indicated. To indicate "Fan On", "Filter service required", "Heating/cooling failure".]
2.9 INCREMENTAL GROUND-COUPLED HEAT PUMP
SPEC NOTE: Use for heat pump used in conjunction with open loop ground water or closed loop methanol/water systems having heating and cooling capacities between 2.2 kW and 25.2 kW. It consists of compressor, liquid heat exchanger, refrigerant-to-air coil, fan, and all interconnecting refrigeration piping.
.1 General:
.1 [Horizontal] [Console] [Vertical]extended range type, factory-assembled package, containing fan, air-to-refrigerant coil, compressor, 4-way reversing valve, water-to-refrigerant heat exchanger, controls, for use with [R22].
.2 Performance data:
.1 Electrical: [_____]Hz.[_____]
.2 Cooling:
.1 Total: [_____][_____]
.2 Indoor air-refrigerant coil: [_____][_____]
.3 Outdoor water-refrigerant heat exchanger: Max WP: [_____].[_____]
.4 EER: [_____]
.3 Heating:
.1 Capacity: [_____]
.2 Indoor air-refrigerant coil: [_____][_____]
.3 Outdoor water-refrigerant heat exchanger: flow rate: [_____][_____]
.4 COP: [_____]
.4 Filters: no. [_____][_____]
.5 Total unit power input: [_____]
.1 [As indicated].
.6 Ratings: in accordance with [CAN/CSA-C13256] [ARI 325].
.3 Basic unit:
.1 Compressor: hermetic with internal vibration isolation, designed for heat pump duty and controls to prevent short cycling.
.2 Air-to-refrigerant coil: Aluminum plate fins mechanically bonded to [aluminum] [copper]tubing with joints brazed.
.3 Water-to-refrigerant heat exchanger: circular tube-in-tube type with steel outer tube, [copper] [cupronickel]integral finned inner tube, tested to [2]MPaminimum.
.4 Refrigerant piping: factory assembled, tested, charged, sealed, complete with metering device, pilot operated refrigerant reversing valve, high pressure and low temperature safety cut-outs.
.5 Water piping inside unit: [type  [L] copper]with [solder joint] [FPT]connections, factory assembled, tested to [1.4]MPa minimum.
.1 Complete with gate valve tested to 1.4 MPa minimum WOG on supply connection, [ball]valve tested to [2.8]MPa minimum on return connection.
.2 Valves specified in Section [_____]
.3 Flexible hose with threaded swivel connections on supply and return line to heat exchanger.
.4 Piping arranged for one only supply and return connection to hydronic system on site.
.6 Fan: FC, DWDI, statically and dynamically balanced.
.7 Fan motor: multi-speed with permanently lubricated bearings.
.8 Filters: [12.7 mm thick throw-away panel type] [25 mm thick replaceable media in aluminum frame].
.9 Spare filter: provide one set for each unit.
.10 Cabinet: heavy gauge die-formed galvanized steel with welded corner bracing, complete with [provision for connection to return ductwork], [hanger brackets and vibration isolators].
.1 Console cabinet acoustically insulated.
.2 Grilles rigid bar type with vanes factory set to deflect supply air into room.
.3 Finish [oven baked enamel] [air dried alkyd paint].
.11 Condensate drain pan: easily cleanable, easily removable and provide complete drainage of water.
.1 Drain connection: minimum NPS 3/4.
.2 Provide for one only drain connection on site.
.12 Controls:
.1 Console unit: unit-mounted with OFF-COOL-HEAT and HIGH-LOW fan speed selectors, manually adjustable thermostat with [remote bulb in return air].
.4 [Outside air connection: complete with low leakage damper and foam type gasketting].
.5 Noise and vibration requirements:
.1 Sound ratings: measured [ [_____] m from unit casing] [at unit return air inlet]while in cooling mode.
.2 Maximum permissible outlet sound power levels (dB re 10-12 watts): [as follows] [as indicated]:
	Unit no:
	Octave Band Centre Frequencies:
	
	
	
	
	
	

	2
	3
	4
	5
	6
	7
	8
	

	1:
	[63]
	[59]
	[54]
	[50]
	[41]
	[38]
	[37]

	2:
	[65]
	[60]
	[56]
	[51]
	[44]
	[40]
	[39]

	3:
	[_____]
	[_____]
	[_____]
	[_____]
	[_____]
	[_____]
	[_____]


.3 Where manufacturer cannot meet specific PWL, provide downstream or upstream silencer. Where radiated noise level exceeds specified PWL, provide special enclosure around entire unit, designed to fit in allotted space and yet still allow full access to unit for operation and maintenance.
Part 3 Execution
3.1 EXAMINATION
.1 Verification of Conditions: verify that conditions of substrate previously installed under other Sections or Contracts are acceptable for heat pumps installation in accordance with manufacturer's written instructions.
.1 Visually inspect substrate in presence of [Departmental Representative] [DCC Representative] [Consultant].
.2 Inform [Consultant] [DCC Representative] [Departmental Representative]of unacceptable conditions immediately upon discovery.
.3 Proceed with installation only after unacceptable conditions have been remedied [and after receipt of written approval to proceed from  [Departmental Representative] [Consultant] [DCC Representative]].
3.2 INSTALLATION
.1 Install where indicated and in accordance with manufacturer's instructions.
.2 Install outdoor units at ground level on RC housekeeping pad.
SPEC NOTE: If unit is roof mounted, insert the appropriate Section number and title for the section dealing with the roofing for this project.
.3 Install outdoor units on roof with vibration isolation providing 95% isolation efficiency.
.1 Co-ordinate installation with Section [_____].[weatherproofing] [roofing] [flashing]
.4 Secure with hold-down bolts in accordance with manufacturer's recommendations.
.5 Make duct connections through flexible connections.
.6 Level unit with fans running. Align duct work. flexible connections. Misalignment with fan stopped not to strain or damage flexible connection.
.7 Make piping connections.
.8 Nothing to obstruct ready access to components or to prevent removal of components for servicing.
3.3 DRAIN PANS
.1 Install so that no water can accumulate. Arrange easy access for cleaning.
.2 Include internal or external trap for proper draining.
3.4 START-UP AND COMMISSIONING
.1 Have manufacturer certify installation.
.2 Have manufacturer present [during start-up] [tests and start up units]and certify performance.
.3 Submit written start-up and commissioning reports to [Consultant] [DCC Representative] [Departmental Representative].
3.5 CLOSEOUT ACTIVITIES
.1 Manufacturer to deliver verbal, [video], and written instructions to operating personnel.
3.6 CLEANING
.1 Progress Cleaning: clean in accordance with Section [01 74 11- Cleaning].
.1 Leave Work area clean at end of each day.
.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section [01 74 11- Cleaning].
.3 Waste Management: separate waste materials for [reuse] [recycling]in accordance with Section [01 35 21- LEED Requirements] [01 74 21- Construction/Demolition Waste Management and Disposal].
.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.
3.7 PROTECTION
.1 Protect installed products and components from damage during construction.
.2 Repair damage to adjacent materials caused by heat pumps installation.
END OF SECTION

