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SPEC NOTE DESCRIPTION: This Section specifies the equipment for process refrigeration including compressors, condensers, receivers, condensing units, evaporators along with defrost control, connection and accessories, and their installation.
SPEC NOTE ENVIRONMENTAL: 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-NC and LEED Canada-CI 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 [_____]
1.2 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs for this specific project.
.1 American National Standards Institute/Air Movement and Control Association (ANSI/AMCA)
.1 ANSI/AMCA 210/ASHRAE 51-[07], Laboratory Methods of Testing Fans for Aerodynamic Performance Rating.
.2 American National Standards Institute/Air-Conditioning, Heating and Refrigeration Institute (ANSI/AHRI)
.1 AHRI 450-[07], Performance Rating of Water-Cooled Refrigerant Condensers, Remote Type.
.2 ANSI/AHRI 495-[05], Performance Rating of Refrigerant Liquid Receivers.
.3 ANSI/AHRI 520-[04], Performance Rating of Positive Displacement Condensing Units.
.4 AHRI 710-[04], Performance Rating of Liquid Line Driers.
.3 American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE)
.1 ASHRAE 17-[2008)], Method of Testing for Capacity Rating of Thermostatic Refrigerant Expansion Valves.
.4 American National Standards Institute/American Society of Mechanical Engineers (ANSI/ASME)
.1 ASME B16.26-[2006], Cast Copper Alloy Fittings for Flared Copper Tubes.
.2 ASME B16.29-[2007], Wrought Copper and Wrought Copper Alloy Solder Joint Drainage Fittings - DWV.
.3 ASME B31.5-[2006], Refrigeration Piping and Heat Transfer Components.
.4 ASME B16.34-[2009], Valves Flanged Threaded and Welding End.
.5 American National Standards Institute/American Welding Society (ANSI/AWS)
.1 ANSI/AWS A5.8/A5.8M-[2004], Specification for Filler Metals for Brazing and Braze Welding.
.6 American Society of Mechanical Engineers (ASME)
.1 ASME Boiler and Pressure Vessel Code, [2010].
.7 ASTM International
.1 ASTM B280-[08], Standard Specification for Seamless Copper Tube for Air Conditioning and Refrigeration Field Service.
.8 Canada Green Building Council (CaGBC)
.1 LEED Canada-NC Version 1.0-[2004], LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Package For New Construction and Major Renovations (including Addendum [2007]).
.2 LEED Canada-CI Version 1.0-[2007], LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Guide For Commercial Interiors.
.9 Canadian General Standards Board (CGSB)
.1 CAN/CGSB-19.13-[M87], Sealing Compound, One Component, Elastomeric, Chemical Curing.
.10 CSA International
.1 CSA B52-[05 SMART], Mechanical Refrigeration Code.
.2 CAN/CSA-O80 Series-[2008], Wood Preservation.
.11 Environment Canada, Environmental Protection Service (EPS)
.1 EPS 1/RA/2-[1996], Environmental Code of Practice for Elimination of Fluorocarbon Emissions from Refrigeration and Air Conditioning Systems.
1.3 ACTION AND INFORMATIONAL SUBMITTALS
.1 Submit submittals in accordance with Section [01 33 00- Submittal Procedures].
.2 Product Data:
SPEC NOTE: Include requests for relevant data to be furnished by the Contractor, before, during or after construction.
.1 Submit manufacturer's instructions, printed product literature and data sheets for [cooling equipment]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 [Province] [Territory], Canada.
.2 Submit diagrams of field installation, internal wiring and piping for field assembly, with refrigerant flows, pipe sizes, pressure drops in equipment and suction lines.
SPEC NOTE: Co-ordinate the following paragraph when Section 01 35 21- LEED Requirements is used for LEED projects.
.4 Sustainable Design Submittals:
.1 LEED Canada-[NC Version 1.0] [CI Version 1.0]Submittals: in accordance with [Section 01 35 21- LEED Requirements].
SPEC NOTE: Edit the following paragraphs to specify certification of compliance for specific LEED requirements in one or many of the following LEED category(ies): (Sustainable Sites,) (Water Efficiency), (Energy and Atmosphere,) (Materials and Resources) (and) (Indoor Environmental Quality).
.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 Regional Materials: submit evidence that project incorporates required percentage [10] [20]% of regional materials and products, showing their cost, distance from project to furthest site of extraction or manufacture, and total cost of materials for project.
1.4 QUALITY ASSURANCE
.1 Process refrigeration manufacturer: regularly engaged in production of specified equipment, and issues catalogue information [with correction factors where published ratings are based on parameters different from those specified].
.2 Installation: performed by certified refrigeration mechanics/technician.
.3 Installation must comply with requirements listed in EPS 1/RA/2.
1.5 CLOSEOUT SUBMITTALS
.1 Submit in accordance with Section [01 78 00- Closeout Submittals].
.2 Operation and Maintenance Data: submit operation and maintenance data for [cooling equipment]for incorporation into manual.
.1 Include exploded views of components.
1.6 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 Ship equipment factory dehydrated and sealed with [full charge of refrigerant where permitted by authorities having jurisdiction] [dry nitrogen with tracer]and charge of lubricating oil.
.4 Storage and Handling Requirements:
.1 Store materials [in dry location] [off ground] [indoors]and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
.2 Store and protect [cooling equipment]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. Use the following paragraph to ensure Construction Waste Management Plan or Waste Reduction Workplan is specified and include in article titled ACTION AND INFORMATIONAL SUBMITTALS. This may contribute towards LEED Credits as follows: Materials and Resources Credit MRc2 Construction Waste Management, either MRc2.1: Divert 50% from Landfill, or MRc2.2: Divert 75% from Landfill.
.5 Develop [Construction Waste Management Plan] [Waste Reduction Workplan]related to Work of this Section and in accordance with Section [01 35 21- LEED Requirements].
.6 Packaging Waste Management: remove for reuse [by manufacturer] [and return]of [padding,] [pallets,] [packaging materials] [crates,]as specified in [Construction Waste Management Plan] [Waste Reduction Workplan]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal] [Section 01 35 21- LEED Requirements].
1.7 WARRANTY
SPEC NOTE: Use the following paragraph for Private Sector projects.
.1 Contractor hereby warrants that [satisfactory operation of welded hermetic compressor] [refrigerant piping system loss of refrigerant]will be in accordance with GC [24], but for [_____]
Part 2 Products
2.1 SYSTEM DESCRIPTION
SPEC NOTE: Give short description of complete, functioning system. List capacity, design temperature and refrigerant used.
.1 Supply [_____]
.2 Supply nameplate on compressor listing capacity, design temperature, refrigerant used and weight of refrigerant charge.
2.2 COMPRESSOR
.1 [_____]with ratings based on ANSI/AHRI 520, and motor with [as indicated on equipment schedule].[adjustable v-belt] [hermetic] [direct drive] [semi-hermetic]
.1 Motor compressor assembly mounted on [cast iron] [welded structural steel]base.
.2 Design unit for field assembled system in conjunction with [air cooled] [evaporative] [water cooled]condenser.
.2 Rating output: [_____]and saturated refrigerant condensing temperature of [saturated suction temperature [_____] degrees C,] [suction gas temperature [_____] degrees C][_____]
.1 Compressor speed: [_____]
.2 Power input: [_____]
.3 [Part-wind start].
.4 Refrigerant: [R 22] [R 134A].
.3 Capacity control:
.1 Step controlled capacity through suction valve unloaders, actuated when suction pressure varies below set point.
.1 Operate lifting mechanism using [gas discharge pressure] [lubricating oil pressure] [electrically operated unloaders].
.2 Provide for unloaded compressor start.
.3 Capacity reduction steps: [_____]
.2 Achieve further capacity reduction using hot gas bypass method, as indicated.
.4 Lubrication:
.1 Except for sealed hermetic units, provide forced feed lubrication for compressors [2.8]kW and larger, using positive displacement oil pump driven by compressor crankshaft and incorporating:
.1 Serviceable oil filter.
.2 Pressure control.
.3 Oil pressure safety switch with time delay.
.4 Oil pressure gauge[s].
.5 Crankcase heaters: manufacturer's standard.
.6 Vibration isolators:
.1 [Semi-hermetic] [Open]units, shipped on factory supplied mounting base or frame.
.1 Include manufacturer's combination of mounting springs and neoprene and rubber spacers.
.2 Set base of frame on neoprene or rubber isolating pads.
.2 Set sealed hermetic unit[s]with spring mounted internal machinery on neoprene or rubber isolating pads.
.3 Mount 5kW and larger units on vibration isolators, in accordance with Section [23 05 48- Vibration and Seismic Controls for HVAC Piping and Equipment], with [5] [2]% maximum transmissibility.
.7 Pressure relief: where required by authority having jurisdiction, supply compressor with factory installed pressure relief device, located between compressor and stop valve on discharge side.
.1 Vent in accordance with CSA B52.
.8 Dual pressure control: [automatic] [manual] [reset low pressure cut-out] [[manual] [automatic] reset high pressure cut-out]set to manufacturer's acceptable limits.
.9 Motors and controls:
.1 In accordance with Section [21 05 01- Common Work Results for Mechanical].
.2 Protect hermetic units against overheating and overcurrent [by internal inherent line break protector] [by internal thermostats breaking control circuit when sensing overheat and combining with external current sensing relay to provide close tolerance locked rotor protection]. Protect each phase individually.
2.3 CONDENSER
.1 Air cooled condensers:
.1 As indicated with [vertical] [horizontal]air flow and total heat rejection capacity of [_____]when condensing refrigerant R [each][_____]
.2 [Heavy gauge aluminum] [Continuous hot dipped galvanized sheet steel]casing and supports with zinc plated nuts and bolts, complete with hinged access door with electrical safety locking device and full width galvanized steel divider plates to separate fan sections in multiple fan models.
.1 Equip with heavy gauge die formed or structural steel legs, anchoring plates and external lube lines.
.3 [Direct] [V-belt]drive, dynamically and statically balanced propeller type fan, complete with:
.1 [Aluminum] [Rust protected steel]fan blades, individually gauged for contour and alignment.
.2 [_____]
.3 Spun bell mouth fan orifice entrance.
.4 Cowl to direct discharge vertically for horizontal discharge fans.
.5 Multiple fan units with separate standard, protected drip proof drive motors with weather protection covers, adjustable motor mounts and drives; in accordance with Section [21 05 01- Common Work Results for Mechanical].
.6 Sound insulation as indicated on inlet and outlet of unit.
.4 Centrifugal fans: indoor installations: Class I operation rated in accordance with ANSI/AMCA 210/ASHRAE 51.
.1 Fan: to handle [air volumes and pressure heads as indicated] [ [_____] L/s against [_____] kPa].
.2 Provide units with adjustable motor bases and drives.
SPEC NOTE: Aluminum and copper tube coil is sensitive to air pollution. Investigate local problems before specifying.
.5 Provide AHRI certified coils with [16] [12]mm nominal outside diameter [copper] [steel] [aluminum]seamless tubing [dipped] [solder] [force fitted] [coated] [expanded]to [configurated plate] [continuous flat plate] [crimped] [fin] [spiral] [smooth spiral] [plate fin on individual tube] [copper] [aluminum]factory dehydrated and sealed with dielectric connections.
.6 Provide multi circuit coils as indicated.
.2 Water-cooled condensers:
.1 Condensers [_____]
.1 Equip with relief device, liquid line shut-off valve, sight glass and stop valve at inlet as indicated.
.2 Construct in accordance with ASME Boiler and Pressure Vessel Codes and AHRI 450, for water-cooled refrigerant condensers.
SPEC NOTE: Water-cooled condensers to provide choice of pass arrangement.
.2 Condensers under [_____]
.3 Provide total heat rejection capacity of [_____]degrees C leaving [_____]degrees C and water side fouling resistance coefficient [_____].[30]
.1 Pressure drop through condenser: [_____][_____]
.3 Evaporative condensers:
.1 Factory assembled, counterflow blow-through condensers, suitable for year-round operation.
.1 Support on structural I-beams.
.2 Build centrifugal fan assemblies on to sloping sides of v-formed pans or mount in separate fan sections attached to side of casing.
.3 Factory mount and align moving parts.
.4 Internally baffle and arrange fans to permit operation of individual section fan assemblies.
.5 Construct unit of hot dipped galvanized steel [and additionally protect with zinc-chromatized aluminum finish after assembly] [with moulded fibreglass non-corroding envelope containing spray water].
.2 Provide total heat rejection capacity of [_____][_____]
.3 Condenser unit construction:
.1 Combination pan-fan section of heavy gauge hot dipped galvanized steel angle frame-work, hot dipped galvanized [self-cleaning]pan and centrifugal fans mounted [beneath] [beside] [sloping undersides of]pan.
.2 Provide units with case-mounted fan assemblies sump tank formed from heavy gauge hot dipped galvanized steel sheets primed and finished with vinyl aluminum paint.
.3 Provide units with fan mounted beneath pan with moulded fibreglass drain pan.
.4 Caulk joints in tank casing and between sections, exposed to water with silicone rubber joint sealant compound to CAN/CGSB-19.13, factory applied caulking.
.5 Provide access doors to pan accessories.
.1 Provide sump, for auxiliary indoor tank, with bottom drain designed for [0.3]m/s flow, complete with pump and external make-up water control [as indicated].
.6 Water circuit: complete with large-area, lift-out hot dipped galvanized steel strainer, pump, overflow and drain connections, water bleed line with valve and brass make-up valve with [plastic] [stainless steel]float field adjustable.
.7 Statically and dynamically balance belt driven centrifugal fans.
.1 Provide housings with compound curve inlet rings [and discharge cowls within pan with means to prevent water from entering fans].
.2 Provide modulating air foil type dampers for capacity control in each fan discharge.
.8 Bearings: [heavy duty pillow block type, ball bearing, self-aligning, grease packed with cast iron body, eccentric locking collar and grease fitting] [spherical, self aligning sleeve type with two piece cast iron body and deep well reservoir with oil cup].
.9 Provide [_____]rpm drip-proof ball-bearing type fan motor and drive suitable for outdoor service.[1750]
.1 Size motor for entire fan curve and check against proposed damper characteristic.
.2 Submit data with proposal for approval, in accordance with Section [21 05 01- Common Work Results for Mechanical].
SPEC NOTE: Check coil material for sensitivity to H2S contents of air. Investigate local problems before specifying the following paragraph.
.4 Coil section[s]:
.1 Encase heat transfer section[s]of condenser[s]with hot dipped galvanized, removable steel panels.
.2 Encase heat transfer section[s]of condenser[s]in galvanized steel panels with moulded fibreglass inner panels.
.3 Fabricate condensing coil of primed surface steel, tested to gauge pressure of 2.1 MPa air pressure under water and hot dipped galvanized after fabrication.
.1 Design coil for low pressure drop, with sloping tubes for free drainage of liquid refrigerant.
.2 Provide12 mm nominal equalizing purge connection from coil outlet header.
.4 Provide heavy wall copper tube for seamless coils and headers.
.1 Provide stainless steel floating tube bundle with silver joints for thermal expansion of support structures.
.5 Provide open gravity type water distribution system.
.1 Direct recirculating pump discharge into main distributing header using series of closely spaced metering distribution troughs with stainless steel levelling devices extending length of condensing coil.
.2 Provide flow rate of 2.45 L/s.m2of unit cross section.
.6 Provide close-coupled, centrifugal, spray water recirculating pump[s], complete with bronze fittings and mechanical seals.
.1 Mount on pan and pipe to suction strainer and water distribution system.
.2 Install vertically.
.3 Provide capacity of [_____][_____]
.4 Motor:[hp], [W], 1750 r/min.
.7 Provide sectional eliminators, double herring-bone type with hooked leaving edge.
.1 Fabricate from extra heavy coated 1.5 kg/m2HDG steel.
.8 Unit size: [be approximately] [not exceed]mm wide x [_____][_____]
.1 Do not exceed [_____]
.9 Provide [spring type] [rubber in shear]factory supplied vibration isolators for mounting on supporting steel frame at mounting hole locations.
.4 Head pressure control:
.1 Water-cooled condensers.
.1 Provide head pressure water actuated regulating valves, size, type and shut-off setting as [specified] [indicated]with isolating valves.
.2 [Provide balancing valve, in bypass circuit of three-way valve].
.3 [Provide standby water regulating valve, to open, when condensing gauge pressure is 35 kPa above maximum operating pressure].
.4 Comply with local code regulation for connection to main water service.
.2 [Air cooled] [Evaporative]condenser:
.1 Provide modulating, [recirculating arrangement] [freeze-up protected]dampers as [specified] [indicated].
.2 Position using [electric] [pneumatic]operator to maintain minimum 18 degrees C temperature of air entering condenser.
.3 Flood condenser with refrigerant.
.3 Provide remote condensers located outside building with separate refrigeration circuit with head pressure control system sized and installed as indicated and adjusted to maintain minimum receiver gauge pressure of [_____].[22] [134A]
2.4 RECEIVER
.1 Design pressure, materials, welding test and relief devices, in accordance with ASME Boiler and Pressure Vessel Codes and ANSI/AHRI 495, refrigerant liquid receivers.
.2 Compute pump-down capacity of receiver as being [110]% of its internal storage volume, expressed in kilograms of refrigerant liquid at [32]degrees C temperature [or to provincial code].
2.5 CONDENSING UNIT
.1 Provide certified ratings in accordance with ANSI/AHRI 520.
.2 Condensing unit: consist of compressor and [v-belt] [direct]drive motor, [semi-hermetic] [hermetic]motor compressor assembly, oil separator where indicated, condenser, [receiver], controls, service valves piped, ready for external connection to evaporator, and complete with hardware and fasteners.
.1 [Provide flexible connectors  [1] m minimum long].
.3 Provide water-cooled units with [_____][_____]
.1 Supply condensing water at [_____].[[0.009144 m2K/W] , for ferrous piping] [[0.004572 m2K/W] for copper tubing]
.2 Water pressure drop through condenser and water regulating valve: not exceed [_____]refrigerant.[_____]
.4 Provide air-cooled units with [_____][_____]
.1 [Units: suitable for outdoor application].
.2 Provide [_____]
.3 Use R [134A] [22]refrigerant.
2.6 EVAPORATOR
.1 Provide AHRI certified coils of [12] [16]mm nominal outside diameter [aluminum] [steel] [copper]seamless tubing [expanded] [force fitted] [solder  [coated] dipped]to [configurated plate] [crimped spiral] [aluminum] [copper] [smooth spiral] [fin] [plate fin on individual tube] [continuous flat plate]factory dehydrated and sealed with dielectric connections.
.2 Coils, with hot gas bypass for [defrost] [capacity control], to have auxiliary connection on distributor and less than [300]mm of tubing between distributor and expansion valve.
.3 Provide connections as indicated.
.4 Include insulated heated drip pan.
.5 Provide gravity coil with sloping, removable, baffle assemblies, dripping into trough[s].
.1 Install at end[s]of coil assembly.
.6 Provide unit coolers with:
SPEC NOTE: Indicate size of pan and drain connection.
.1 Aluminum casing reinforced with [galvanized steel] [aluminum]hanging profiles and drip pan insulated on outside.
.2 Propeller type fans with aluminum blades, dieformed venturi discharge and lubricating fittings.
.3 Motor: drip proof [wired through junction box] [plug-in type].
.7 Provide product coolers with:
.1 Cabinet of continuous heavy gauge galvanized steel with removable leakproof panels and access doors.
.2 Self-draining pan, externally insulated with 25 mm of fire-rated foam insulation where electric defrost is used.
.3 [Forward curved centrifugal] [Propeller]type fans, driven by open drip proof motor wired through junction box.
2.7 DEFROST CONTROL
.1 For evaporators operating below minus 1 degree C provide:
.1 [Suction accumulator] [Re-evaporator]in suction line, as indicated.
.2 Schedule timer for [8]cycles per 24 hours.
.3 Interlock defrost cycles for two or more evaporators in same area.
.2 Provide [industry standard defrost] [demand frost].
.1 Off-cycle defrosting as follows: for cold rooms at and above [2]degrees C, use automatic pump-down control with fan on.
.1 Follow steps or program, and provide timer to shut-off liquid line solenoid valve.
.2 Compressor: stop on low pressure control.
.3 Use coil sensing thermostat to end defrost cycle when temperature rises to [_____]
.4 Provide capacity in accordance with schedule.
.3 Provide hot gas defrost piping, as indicated, with:
.1 Hot gas entering drain pan heating coil.
.2 [Hot gas] [Electric cable] [As indicated]drain pipe heating.
.3 Spring loaded check valve in piping from drain pan heater to inlet of evaporator.
SPEC NOTE: Ensure that oil entrained in suction gas is returned to compressor.
.4 Shut-off valve, strainer and solenoid valve with [re-evaporator] [suction accumulator and heat exchanger coil]in suction line.
.4 Provide defrost timer to function as follows:
.1 Stop evaporator fan[s], [shut liquid solenoid valve] [and open hot gas bypass valve [s]].
.2 Energize defrost hot gas solenoid valve [and electric drain heater].
.3 When compressor stops on low pressure, interlock relay to stop evaporator fan and energize electric defrost heaters, drip pan and drain heaters.
.4 Evaporator[s]with damper[s]isolating coil from ambient air are to close as long as heater[are] [is] [s ]on.
.5 Two-stage thermostat sensing coil temperature to end defrost cycle when pre-determined temperature is reached, then restart cooling cycle; evaporator fan and drain heaters are to remain on until coil temperature reaches minus 2 degrees C.
.5 Provide drip pan drains with:
.1 Copper tube DWV from pan outlet to main drain in frost free area.
SPEC NOTE: Ensure that description of electric cable installation conforms to manufacturer's recommendations.
.2 Heating cable [23]W/m applied [spiral wound] [straight], prior to installation.
2.8 REFRIGERANT PIPING
SPEC NOTE: Base design requirements on paragraphs .1 and .2. In paragraph .2 provincial codes may take precedent. Check, correct and conform to local requirements based on length and location of piping.
.1 Use factory cleaned and sealed seamless ACR copper piping.
.2 Comply with ASME B31.5 and ASTM B280 requirements and EPS 1/RA/1.
.3 Relief valve discharge pipe on outdoor installations: [copper tube type "L" with brazed joints] [black steel pipe, schedule 40, with  [screwed] [welded] joints].
.4 Fittings:
.1 Comply with ASME B16.26 and ASME B16.29.
.2 Long radius type for elbows and return bends.
.3 Wrought copper or forged brass solder type, except that flared fittings may be used for soft annealed copper tubing.
.4 Brazing materials: to ANSI/AWS A5.8/A5.8M and be SIL-FOS-15 phosphor-copper-silver alloy for copper piping jointed by copper fittings; [170]MPa silver solder for brass fittings; [95-5 solder]for connections to equipment or accessories.
.5 Flexible connections: 10 mm nominal or less using coiled soft copper tubing.
.1 For larger sizes, use seamless flexible bronze hose with bronze wire braid covering.
.2 Use factory sealed neoprene jacket unit where freezing may occur.
.5 Identify refrigerant piping in accordance with Section [23 05 53.01- Mechanical Identification].
2.9 VALVES
.1 Valves: to ASME B16.34 for valve construction.
.2 Service valves:
.1 Forged brass Class 500 up to 3.5 MPa packless and cast bronze Class 375 up to [_____]
.2 MPa [_____]
.3 Moisture proof seal type for below freezing applications.
.4 Back seated [and ball check]for inspection and replacement under pressure.
.5 Removable seal cap and gauge port for control capillary connections for compressors.
.6 Stop valves:
.1 [22]mm nominal outside diameter or less, diaphragm packless type with integral mounting bracket, forged brass bodies and bonnets, globe and angle, non-directional type.
.2 [28]mm nominal outside diameter or larger, heavy globe or angle body, positive sealing, self-aligning, heavy nylon disc.
.3 Purge, drain, charging, angle or globe type with flare or brazing type outlet connection with stem for socket wrench and removable seal cap.
.3 Relief valves:
.1 Safety relief type with fusible plug or rupture disc in forged brass body.
.2 Reseating type with forged brass body.
.3 Duplex valves as indicated or by code regulations arranged so that only one valve can be rendered inoperative at one time.
.4 Check valves:
.1 Spring operated, guided piston type with forged brass body in flare connection sizes up to [22]mm nominal outside diameter.
.2 Guided piston type, spring operated with bolted bonnet or cover plate in sweat connections [28]mm nominal outside diameter and above.
.5 Solenoid valves:
.1 With field replaceable coil, serviceable without removing valve from line.
.2 For pump downs, use manual lift stem.
.3 Rate coils according to temperature service.
.4 Provide upstream of thermostatic expansion valves and strainers.
SPEC NOTE: Use pressure limiting expansion valve only when maximum suction pressure exceeds compressor maximum motor capacity. Do not use crankcase pressure regulator and pressure limiting expansion valve together.
.6 Expansion valves, to ASHRAE 17, as indicated:
.1 Thermostatic type with external equalizer, adjustable superheat setting, capacity and bulb charge to suit operating conditions.
.7 Back pressure valves:
.1 Direct acting or with external pilot sensing, convertible in field to internal sensing with manual opening stem for pump down.
.2 Install with solenoid valve in pilot line for stop valve operation.
.3 Provide [self contained temperature sensing activator] [electric] [manual] [pneumatic]adjustable pressure setting.
.8 Crankcase pressure regulators:
.1 [Hold-back valves]for low and medium pressure compressor suction line to prevent over-loading of motors on full "pump" down and defrost cycle.
.2 Range of gauge pressure [0-275]kPa with pressure drop design of [3.5 to 7]kPa.
SPEC NOTE: On low temperature system, where more than one evaporator is piped to common header or surge drum and hot gas defrost is used, a special suction stop evaporator pressure regulator with reversed acting dual solenoid valves is available. Check design requirement.
.9 Hot gas by-pass valves:
.1 Changeable for use with external equalizer or internal equalizer in field.
.2 Adjustable range of gauge pressure [0-550 kPa] [0-275 kPa] [34 kPa vacuum and up]where indicated.
.3 Provide [pneumatic] [manual] [electric]type positioner for [automatic ]adjustment.
SPEC NOTE: Check design to see if strainers required.
.10 Water regulating valves:
.1 Pressure activated two-way straight-through type.
.2 Install balancing valve in by-pass, for three-way regulators, adjusted to maintain constant system flow rate irrespective of valve position.
2.10 DRIERS
.1 Provide liquid line driers to AHRI 710, UL approved and rated to SWP-3.5 MPa.
.2 Size as indicated, but not less than recommended by equipment manufacturer's nominal tonnage rating for type of refrigerant used.
.3 Size [16]mm outside diameter or larger: replaceable cartridge type and installed as indicated. [Provide isolating and relief valves].
.4 [Provide suction line driers in accordance with liquid line drier and manufacturer's suction line ratings, with pressure drops rated to refrigerant used and operating suction pressure].
2.11 SIGHT GLASS
.1 Provide moisture indicating, double sight glass:
.1 Upstream from expansion valve.
.2 [Near receiver outlet].
.3 [Elsewhere as indicated].
2.12 MUFFLERS
.1 Provide as indicated and as recommended by compressor manufacturer.
SPEC NOTE: Locate needle type stop valve and sight glass in oil return line and stop valve at inlet to condenser or to receiver.
2.13 OIL SEPARATORS
.1 Provide, as indicated, and for automatic return of trapped oil to compressor crank case using float valve.
.1 Insulate non-heated separator drum.
2.14 HEAT INTERCHANGERS
.1 Provide liquid suction type employing [soldered tube] [tube-in tube] [shell and finned coil]of size and type as indicated.
SPEC NOTE: Ensure adequate storage capacity and that metering device for automatic return is sized to meet suction line safe handling at compressor.
2.15 SUCTION RECEIVERS
.1 Size capacity of receiver for [25]% of pump down capacity, expressed in kilograms of refrigerant liquid at 32 degrees C temperature [or to Provincial code].
.2 Design for re-evaporation of liquid refrigerant.
2.16 TIMBER SUPPORTS
.1 Timber material: [BC fir] [Eastern white pine] [Eastern spruce], construction grade in accordance with Section [06 10 00.01- Rough Carpentry - Short Form].
2.17 SOURCE QUALITY CONTROL
.1 Factory leak test air-cooled condenser coils: [2.1]MPa minimum gauge pressure.
.2 Test water-cooled condensers in accordance with ASME Boiler and Pressure Vessel Code, Section 8 and Section 9 and AHRI 450, for water-cooled refrigerant condensers.
.3 Factory leak test evaporator coils to [industry standards] [2.1 MPa minimum gauge pressure].
Part 3 Execution
3.1 EXAMINATION
.1 Verification of Conditions: verify conditions of substrates previously installed under other Sections or Contracts are acceptable for process cooling equipment installation in accordance with manufacturer's written instructions.
.1 Visually inspect substrate in presence of [DCC Representative] [Departmental Representative] [Consultant].
.2 Inform [Departmental Representative] [DCC Representative] [Consultant]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] [DCC Representative] [Consultant]].
3.2 APPLICATION
.1 Manufacturer's Instructions: comply with manufacturer's written recommendations, including product technical bulletins, product catalogue installation instructions, product carton installation instructions, and data sheets.
3.3 INSPECTION
.1 Upon delivery, inspect components for damage or gas loss [and report to  [DCC Representative] [Consultant] [Departmental Representative] in writing].
3.4 ACCESSIBILITY
.1 Provide clearance around equipment and components for observation of operation, inspection, service and maintenance without removal of any equipment, components or piping.
.2 Install access doors in equipment and ducts, and as necessary to provide accessibility.
SPEC NOTE: All fluorocarbon refrigerants are heavier than air and can displace it creating the possibility of suffocation with a major leak or spill
SPEC NOTE: Exposure to refrigerant, at very low temperature, can cause frostbite. Prolonged contact, splashing into the eyes, or release of pressurized gases or liquids pose occupational hazards.
3.5 INSTALLATION
.1 Provide appropriate protection apparatus.
.2 Install systems and related controls in accordance with reviewed shop drawings.
.3 Drains:
.1 Install drains to permit removal of condensate and allow cleaning of coils.
.2 Run drain line[s]to floor drains in accordance with Section [22 13 18- Drainage Waste and Vent Piping - Plastic] [22 13 17- Drainage Waste and Vent Piping - Cast Iron and Copper].
.4 Locate vibration and noise isolation as indicated.
.1 Where units are supplied with sound attenuator, conform to manufacturer's instructions.
.2 Ensure adequate base or foundation.
.5 Units installed [3.5]m or more above ground level:
.1 Install guard railed platform.
.2 Install non conductive cat walk around unit.
.6 Install disconnect switch adjacent to each unit.
.7 Mount roof mounted condenser units on base consisting of two [140 x 140 mm] [190 x 190 mm]pressure treated structural timbers weatherproofed to CAN/CSA-O80 Series, including S1, S2, S3 and S4 revisions.
.8 Water cooled condensers:
.1 Install isolating valves at coil connections.
.2 Install connections between isolating valve and condenser for:
.1 Pressure gauge connection.
.2 Chemical cleaning of coil circuitry.
.3 Water regulating valve: readily accessible and preceded by shut off valves and unions.
.9 Piping:
.1 [Purge] [Clean]refrigerant lines and fittings.
.2 When multiple runs are installed, spread pipes 150 mm minimum to allow for expansion and contraction.
.3 Install straight, parallel and close to walls and ceilings, with specified pitch.
.4 Keep elbows and fittings to minimum.
SPEC NOTE: Examples: 4 cylinder unloading vs 6 cylinder unloading.
.5 Co-ordinate equipment provided with [Departmental Representative] [DCC Representative] [Consultant]and propose changes to line sizing required, before proceeding with installation.
.6 Grade horizontal pipe carrying gases 1:240 down in direction of flow.
.7 Locate double risers in hot gas or suction piping as indicated.
.8 Locate trap every [4.5]m of vertical rise in any suction riser greater than [9]m long.
.9 Install piping to prevent condensate or oil from flowing back into compressor or evaporator.
.1 [Locate suction accumulator in suction line between evaporator and compressor].
.10 Connect branch suction lines from top of suction main [using wye-fitting].
.1 Install ancillaries and accessories such as back pressure compensating regulators and back pressure regulators horizontal.
.11 Do not obstruct view of oil level bulls-eye or run piping to avoid interference for services to compressors.
.12 Enclose tubing exposed to mechanical injury in rigid or flexible conduit.
.13 Keep piping joints sealed except when fabricating.
.14 Limit breakable joints to equipment connections not normally brazed.
.1 Limit flared joints to 10 mm nominal outside diameter for field assembly and 16 mm nominal outside diameter for factory assembly.
.15 Bleed dry nitrogen into piping when sweating connections.
.16 Braze flexible pipe vibration isolators and stub connectors on sealed hermetic compressors using alloys which melt at [600] [620]degrees C or less.
.17 Directly connect vibration isolators to compressor and firmly anchor other end.
.10 Thermal expansion valves:
.1 Mount thermal expansion valve bulb on suction line at evaporator outlet. If suction line rises after bulb, precede rise with P-trap.
.2 Suction line to be horizontal, pitched for drainage from bulb location.
.3 If suction line rises after bulb, precede rise with P-trap.
.4 Connect external equalizer to suction line immediately downstream of thermal expansion valve bulb, midway on pipe diameter, to sense refrigerant liquid and gas.
.11 Accessories:
.1 Install as indicated.
SPEC NOTE: Ensure that following are shown on drawings and/or standard design detail sheets.
.2 Standard:
.1 Ball check isolating valves at receiver sight glass.
.2 Charging valve for high and low side filter drier, solenoid valve and thermostatic expansion valve.
.3 Condenser water piping:
.1 Union connections for supply and return outlets.
.2 Plugged tee connections for chemically cleaning condenser tubes.
.3 Shut off valves, isolating condenser and controls.
.4 [Pressure reducing valve].
.5 Basket type water strainer.
.6 Water regulating valve for head pressure control.
.7 Drain line and valve.
.4 Special accessories:
.1 Oil separator with automatic oil return to crankcase, through filter, automatic stop valve with bypass valve, external float valve.
.2 Capacity controls: evaporator pressure controls; crankcase pressure controller; hot gas by-pass to suction line with desuperheat control; hot gas by-pass to evaporator inlet.
.3 Purge valve installed at high point of condenser only for units operated at vacuum suction pressure.
.4 Dehydrator assemblies: install with three valves.
.5 Liquid suction heat interchangers: as indicated shell and finned coil interchangers pitched at approximately 15 degrees angle with oil returned to suction line through metering needle valve, solenoid valve and sight glass.
3.6 FIELD QUALITY CONTROL
.1 Pressure and leak testing:
.1 Perform leak test before evacuating system.
.2 Meet requirements of CSA B52, but not less than gauge pressure of 2 MPa high side and 1 MPa low side.
.3 Use non ozone depleting gas as tracer with dry nitrogen to develop pressure.
.4 Compressors with refrigerant holding charge to remain isolated from system.
.5 Protect accessories when performing test.
.6 Build [35]kPa initial pressure in high and low side and add dry nitrogen to field test pressure.
.7 Test for leaks with detector.
.8 Repair leaks and retest.
3.7 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].
.2 Waste Management: separate waste materials for [recycling] [reuse]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.
SPEC NOTE: Follow instructions of EPS 1/RA/2 to minimize release of refrigerant during transfer and storage.
.3 Reclaim refrigerant by pumping down through filtration system.
.4 Pressurize system with non ozone depleting agent approved by [DCC Representative] [Consultant] [Departmental Representative]and hold charge for [2]hours minimum.
3.8 DEHYDRATION
.1 Carry out work in presence of [Departmental Representative] [DCC Representative] [Consultant].
.2 Evacuate using two stage vacuum pump with gas ballast on second stage capable of pulling vacuum of [0.05 mm]minimum.
.1 Fill pump with fresh dehydrated oil.
.3 Do not use refrigerant[s]compressors to pull vacuum.
.4 Maintain ambient temperature of [13]degrees C minimum throughout refrigeration system for [12]hours minimum before and during dehydration.
.5 Connect high vacuum hose or seamless copper tubing jumper lines to both high and low pressure sides.
.1 Line size: [6]mm minimum nominal outside diameter for units up to [70]L internal volume and [12] [10]mm minimum nominal outside diameter for larger units.
.6 Install thermo couple vacuum gauge with [mm]scale to measure system pressure.
.1 Locate manual isolating valve between pump and gauge and take readings only with system isolated from pump.
.7 When compressor/condensing unit has refrigerant holding charge intact, service valves to remain closed during evacuation.
.1 Evacuate any equipment received with dry air, wrong refrigerant, or lost holding charge.
.8 Evacuate field installed system [3]times as follows: twice to [1.5]mm and hold for [4]hours minimum.
.1 Break vacuum to gauge pressure of 14 kPa each time with refrigerant.
.2 Continue pumping, for final evacuation, through [12]hours minimum after reaching [0.5]mm.
.3 After completion of final evacuation, isolate pump from system and make graphic record of rate of any increase in vacuum reading which may take place inside following hours.
.4 Continue readings until vacuum has stabilized.
.5 [Provide  [DCC Representative] [Consultant] [Departmental Representative] [3] copies of graphic record].
.6 Charge through filter drier.
.7 Use receivers or other technology to contain CFC-13 or other ozone depleting refrigerant used for triple evacuation.
.8 If this is not possible, an alternative to triple evacuation such as vacuum evacuation should be employed.
3.9 CHARGING
.1 Give initial charge through high side charging valve with pressure gauge and new filter-drier installed in connection to charging valve.
.2 Charge only amount of refrigerant necessary for proper operation of refrigeration system.
.1 Close liquid charging valve when amount has been charged.
.2 Observe sight glass near receiver outlet, with system in operation, to recheck.
.3 Re-purge charging line, when refrigerant container must be changed during charging process.
.4 Permit low side charging only for charging small amounts in gaseous state.
.5 Provide [_____]
.6 Prime oil separator with operating charge of compressor oil.
3.10 START-UP AND ADJUSTMENT
.1 Provide necessary instruments, gauges and testing equipment required.
.1 Adjust controls, to obtain design requirements and manufacturer's ratings.
.2 Ensure that insulation of refrigerant piping and accessories completed.
.3 Test and record cooling apparatus entering and leaving air temperatures, dry bulb and wet bulb.
.4 Test and record voltage and running amperes and compare to motor nameplate data, and starter heater rating against design requirements.
.1 Check each phase which must be accurate to nearest [100]VA.
.5 Ensure that refrigerant temperatures are accurate to within 0.5 degrees C of design requirements.
.6 Set and adjust automatic control system to achieve required sequence of operations in co-operation with [Departmental Representative] [Consultant] [DCC Representative] [control manufacturer's representative].
.7 Water cooled equipment:
.1 Operate only with treated water.
.2 Condenser water flow: accurate to nearest [_____][_____]
.3 Condenser water temperature entering and leaving condenser: accurate to [_____]
.8 Bring equipment into operation, trial run and make up any loss of oil and refrigerant.
3.11 PROTECTION
.1 Protect installed products and components from damage during construction.
.2 Repair damage to adjacent materials caused by process cooling equipment installation.
END OF SECTION

