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SPEC NOTE DESCRIPTION: This Section specifies thermal fluid distribution systems from 150 mm inside the sending building to 150 mm inside the receiving building.
SPEC NOTE ENVIRONMENTAL: This Section specifies environmentally responsible material choices, including recycling and reuse options, and generally available disposal options. The inclusion of recycled content provides efficient use of natural resources and diverts materials from the waste stream.
SPEC NOTE: Use this Section in conjunction with all other Sections relating to Telethermics as applicable.
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, deleting those REFERENCE STANDARDS  not required for the specific project.
.1 American National Standards Institute (ANSI)
.1 ANSI/ASME B16.1-[98], Cast Iron Pipe Flanges and Flanged Fittings.
.2 ANSI B18.2.1-[96(R2005)], Square and Hex Bolts and Screws - Inch Series.
.3 ANSI B18.2.2-[87(R1999)], Square and Hex Nuts (Inch Series).
.2 American Society for Testing and Materials International (ASTM)
.1 ASTM A307-[04], Standard Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile.
.2 ASTM D1785-[05], Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80 and 120.
.3 ASTM D2466-[05], Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 40.
.4 ASTM D2467-[05], Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 80.
.5 ASTM D2564-[04], Standard Specification for Solvent Cements for Poly (Vinyl Chloride) (PVC) Plastic Piping Systems.
.6 ASTM D2855-[96(R2002)], Standard Practice for Making Solvent-Cemented Joints with Poly (Vinyl Chloride) (PVC) Pipe and Fittings.
.3 Canadian General Standards Board (CGSB)
.1 CAN/CGSB-41.22-[93], Fibreglass-Reinforced Plastic Corrosion-Resistant Equipment.
.4 Canadian Standards Association (CSA International)
.1 CSA-B137 Series-[05], Thermoplastic Pressure Piping Compendium (Consists of B137.0, B137.1, B137.2, B137.3, B137.4, B137.4.1, B137.5, B137.6, B137.8, B137.9, B137.10, B137.11 and B137.12).
.1 CSA-B137.3-[05], Rigid Polyvinyl Chloride (PVC) Pipe for Pressure Applications.
.5 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
.1 Material Safety Data Sheets (MSDS).
1.3 ACTION AND INFORMATIONAL SUBMITTALS
.1 Provide 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 printed product literature, specifications and datasheet and include product characteristics, performance criteria, physical size, finish and limitations.
.2 Submit [two]copies WHMIS MSDS - Material Safety Data Sheets in accordance with Section [02 81 01- Hazardous Materials].
.3 Shop Drawings:
.1 Submit drawings stamped and signed by professional engineer registered or licensed in [Province] [Territory], Canada and include:
.1 Manufacturer's certified installation drawings for all valves, strainers.
.2 Construction details of fabricated fittings.
.3 Quality control test results for fabricated fittings.
.4 Samples:
.1 Submit samples and include:
.1 Sample of each type of [flanged] [moulded] [fabricated]fittings to be used on this project.
.5 Quality assurance submittals: submit following in accordance with Section [01 45 00- Quality Control].
SPEC NOTE: Specify which test reports are required and identify material to which they are to apply.
.1 Test reports: submit certified test reports for specified materials from approved independent testing laboratories, indicating compliance with specifications for specified performance characteristics and physical properties.
.2 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
SPEC NOTE: When manufacturer's instructions for specific installation requirements are referenced in PART 3 - EXECUTION, include the following paragraph.
.3 Manufacturer's Instructions: submit manufacturer's installation instructions and special handling criteria, installation sequence, cleaning procedures and [_____]
.6 Closeout Submittals:
.1 Provide operation and maintenance data for incorporation into manual specified in Section [01 78 00- Closeout Submittals].
.2 Record Drawings: provide as specified in Section [01 32 16.06- Construction Progress Schedule - Critical Path Method (CPM)] [01 32 16.07- Construction Progress Schedule - Bar (GANTT) Chart] [21 05 00- Common Work Results - for Mechanical]and include following information:
.1 Information relating to elevations, inverts and location of piping, branches, anchors, expansion [joints], [loops].
.2 Valve data.
.3 Access points.
.4 Details of pipe grades, vents, drip points.
.5 Drainage provisions at low points, manholes, valve chambers.
.6 Existing services uncovered during installation.
.7 Existing services known to exist within 3 m of installation.
1.4 QUALITY ASSURANCE
.1 Pre-Installation Meetings: convene pre-installation meeting [one]week prior to beginning [work of this Section] [on-site installation], with [DCC Representative] [Consultant] [contractor's representative] [Departmental Representative]in accordance with [Section  [01 32 16.07- Construction Progress Schedule - Bar (GANTT) Chart]] [Section  [01 32 16.06- Construction Progress Schedule - Critical Path Method (CPM)]]to:
.1 Verify project requirements.
.2 Review installation and substrate conditions.
.3 Co-ordination with other building subtrades.
.4 Review [manufacturer's]installation instructions and warranty requirements.
1.5 DELIVERY, STORAGE AND HANDLING
.1 Packing, shipping, handling and unloading:
.1 Deliver, store and handle materials in accordance with Section [01 61 00- Common Product Requirements].
.2 Deliver, store and handle materials in accordance with manufacturer's written instructions.
.2 Waste Management and Disposal:
.1 Separate waste materials for [reuse] [recycling]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal].
1.6 MAINTENANCE
.1 Provide special tools for maintenance of systems and equipment in accordance with Section [01 78 00- Closeout Submittals].
.2 Include following:
.1 [_____]
.2 [_____]
Part 2 Products
SPEC NOTE: Throughout Part 2: check pressure and temperatures ratings of specifications against project conditions very carefully.
SPEC NOTE: Edit the following paragraph to include sustainable requirements related to the construction and verification of this project for attaining environmental performance goals. Choose products and materials with recycled content or resource efficient characteristics whenever possible. Use least toxic and low VOC content sealants, adhesives, sealers and finishes necessary to comply with the requirements of the project.
2.1 SUSTAINABLE REQUIREMENTS
.1 Materials and products in accordance with Section [01 47 15- Sustainable Requirements: Construction].
.1 [_____]
.2 Do verification requirements in accordance with Section [01 47 17- Sustainable Requirements: Contractor's Verification].
SPEC NOTE: PVC pressure piping and fittings specified herein have smoke developed ratings in excess of 200 and may therefore be unsuitable for certain applications such as tunnels. Discuss with authority having jurisdiction.
2.2 PVC DISTRIBUTION PIPING
.1 General:
.1 Piping, fittings, flanges, flange gaskets, primer, cement to be product of one manufacturer.
.2 Piping: to [ASTM D1785] [CSA-B137.3].
.1 Schedule [40].
.2 To be smooth and free from imperfections.
.3 Fittings:
.1 Pressure rating: same as for pipes.
.2 Up to NPS 2: socket type.
.3 NPS 2 1/2 and over: flanged type.
SPEC NOTE: ASTM D2466 is for fittings to Schedule 40. ASTM D2467 is for fittings to Schedule 80.
.4 Moulded fittings: to [ASTM D2467] [ASTM D2466], socketted type, from PVC, compatible with piping.
.5 Factory fabricated fittings and flanged fittings:
.1 Fabricate to CAN/CGSB-41.22, using segments of PVC pipe and moulded fittings, hot welded, reinforced with FRP, tested to CSA-B137.3.
.2 Pressure tests:
.1 Witness factory tests of up to 10% of fabricated fittings provided, selected at random by [DCC Representative] [Departmental Representative] [Consultant].
.2 Test to 1.5 times maximum pressure rating of pipe at 21 degrees C for 1000 hours, followed immediately by twice maximum pressure rating of pipe at 21 degrees C for 2 minimum.
.3 Spark test: test each fitting at factory by spark test to 24 000 V DC.
.4 Furnish certificate of tests.
.6 Field fabricated fittings: not permitted.
.4 Welding Glue: to ASTM D2564: solvent based.
.5 Provisions for Pipe Movement:
.1 Expansion loops: leg length to be as indicated.
.2 Offsets: locations, shapes, dimensions to be as indicated.
.6 Flanged Joints:
.1 Flanges: PVC, conforming dimensionally to ANSI/ASME B16.1, for 1032 kPa: slip-on full faced, solvent welded to pipe.
.2 Gaskets: neoprene, 3 mm thick.
.3 Bolts and nuts: to ASTM A307, Grade B, ANSI B18.2.1, ANSI B18.2.2: stud bolts, carbon steel, semi-finished with heavy hex nuts, complete with washers.
.7 Valves:
.1 Ball valves:
.1 PVC, 100% bubble-tight, full port design, with self-lubricating Fluoropolymer seat, EPDM 0-ring seals, 1/4 turn, designed to permit removal of adjacent downstream piping under pressure, fully adjustable to compensate for seat wear. Pressure rating: [_____]
.2 Up to NPS 2: socket weld ends.
.3 NPS 2 1/2 and over: flanged ends.
.2 Ball type check valves:
.1 PVC, with fluoroelastomer 0-rings, full flow straight through design, true union design. Pressure rating: [_____]
.2 Up to NPS 2: socket weld ends.
.3 NPS 2 1/2 and over: flanged ends.
.3 Spring (silent) check valves:
.1 PVC, with fluoroelastomer 0-ring cap seal, plastic coil guiding disc on to seat, low pressure drop design. Pressure rating: [_____]
.2 Up to NPS 2: socket weld ends.
.3 NPS 2 1/2 and over: flanged ends.
.8 Strainers: PVC, Y-type, having full port full flow openings with hex cap and fluoroelastomer 0-ring cap seal.
.1 Screens: [PVC with 0.75 mm perforations] [Type 316 stainless steel with  [40] [100] mesh stainless steel wire cloth].
.2 Pressure rating: [_____]
.9 Thermal Insulation:
SPEC NOTE: PVC has lower thermal conductivity than steel or copper. However, tunnel systems require greater thickness of insulation to minimize heat transfer. Economic thickness of thermal insulation should be established through careful life cycle costs analyses.
SPEC NOTE: Thermal insulation provides reduced environmental impacts through energy savings. Further sustainable benefits can be achieved through the specification of materials that contain a high portion of recycled content. Verify with manufacturer for percentage of post-consumer (when applicable and available) recycled content.
.1 In accordance with Section [33 07 13- Telethermics - Thermal Insulation].
2.3 FRP DISTRIBUTION PIPING
SPEC NOTE: This material can be used for LTHW heating, chilled water, condenser water, vented condensate return. Maximum temperature: 120 degrees C. Maximum pressure: 1034 kPa.
.1 Distribution piping: fibreglass reinforced plastic (FRP), pressure piping, 1034 kPa, with bell and spigot ends.
.2 Fabrication: manufacturer to fabricate work [with minimal field joints] [in sections, as indicated].
.3 Fittings:
.1 As for piping but with bell ends.
.2 Flanges: double strength, FRP.
.4 Field joints in distribution piping: [as recommended by manufacturer].
.5 Flanged connections to building piping systems: full faced, FRP, flanged and full faced, 1034 kPa cast iron companion flanges.
.6 Valves:
.1 Ball valves:
.1 PVC, 100% bubble-tight, full port design, with self-lubricating fluoropolymer resin seat, EPDM 0-ring seals, 1/4 turn, designed to permit removal of adjacent downstream piping under pressure, fully adjustable to compensate for seat wear. Pressure rating: [_____]
.2 Up to NPS 2: socket weld ends.
.3 NPS 2 1/2 and over: flanged ends.
.2 Ball type check valves:
.1 PVC, with fluoroelastomer 0-rings, full flow through design, true union design. Pressure rating: [_____]
.2 Up to NPS 2: socket weld ends.
.3 NPS 2 1/2 and over: flanged ends.
.3 Spring (silent) check valves:
.1 PVC, with fluoroelastomer 0-ring cap seal, plastic coil guiding disc on to seat, low pressure drop design. Pressure rating: [_____]
.2 Up to NPS 2: socket weld ends.
.3 NPS 2 1/2 and over: flanged ends.
.7 Pipe movement: as recommended by manufacturer.
.8 Anchors: [as indicated].
.9 Accessories:
.1 Supplied by manufacturer.
.2 Sleeves: steel, welded to leakplate, complete with waterproof non-hardening sealant.
SPEC NOTE: Many adhesives contain volatile organic compounds (VOCs) such as petroleum distillates. Every year thousands of tonnes of VOCs are released into the atmosphere. These VOCs react with nitrogen oxides in the presence of sunlight to produce ground level ozone and photochemical smog. The use of caulking materials with reduced levels of VOCs will reduce these emissions thereby helping to improve the environment and reduce possible adverse health effects.
.3 Gasket adhesive: to manufacturer's recommendations.
SPEC NOTE: Thermal insulation provides reduced environmental impacts through energy savings. Further sustainable benefits can be achieved through the specification of materials that contain a high portion of recycled content. Verify with manufacturer for percentage of post-consumer (when applicable and available) recycled content.
.10 Thermal insulation: in accordance with Section [33 07 13- Telethermics - Thermal Insulation].
2.4 HANGERS AND SUPPORTS
SPEC NOTE: Use the following paragraph for tunnel systems only.
.1 General: all supports to have large load bearing surfaces and be as approved by pipe manufacturer.
.2 Hangers: Clevis type: in accordance with Section [23 05 29- Hangers and Supports for HVAC Piping and Equipment].
2.5 ANCHORS, GUIDES
.1 Anchors:
.1 Provide as indicated.
.2 Concrete: in accordance with Section [03 30 00- Cast-in-Place Concrete].
.3 Reinforcement: in accordance with Section [03 20 00- Concrete Reinforcing].
.2 Guides:
.1 Provide as indicated.
.2 [_____]
2.6 LOCATION MARKERS
SPEC NOTE: The Environmental Choice guideline ECP-76 CCD-047 or the Master Painters Institute list of Green Approved Products provides acceptable standards for paint products that provide reduced environmental impacts.
.1 150 mm square dressed cedar stakes 1500 mm long, painted two coats enamel over primer, with black enamel lettering 50 mm high.
.2 Markings:
.1 To suit service.
.2 At ends of service, add "END".
2.7 TRENCH PIPING
.1 100 mm [PVC]Drainage [bituminized fibre to [_____] ]with perforations in lower half.
Part 3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS
.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheets.
3.2 SITE SURVEY
.1 Prior to beginning of Work, conduct survey to confirm profile along intended route.
.2 Reference survey to established benchmark.
.3 Inform [DCC Representative] [Consultant] [Departmental Representative]immediately of conflicts or discrepancies.
3.3 CO-ORDINATION
.1 Co-ordinate with Work of Sections [_____]
.2 Where interference occurs, [Departmental Representative] [DCC Representative] [Consultant]to approve relocation.
3.4 PROVING ROUTE
.1 Prove grades far enough in advance of installation to permit relocation or redesign necessitated by unforeseen obstacles.
.2 Unless specified otherwise herein, install PVC piping system only after next section has been fully excavated and intervening line proved feasible.
.3 Demolish and remove any work installed in contravention of previous two paragraphs and which has to be relocated or redesigned because of unforeseen obstacles along route.
3.5 PREPARATION OF TRENCHES
.1 Trenches: in accordance with Section [31 23 33.01- Excavating, Trenching and Backfilling], supplemented by following:
.1 Prepare trenches to piping manufacturer's recommendations and approval of [Consultant] [Departmental Representative] [DCC Representative].
.2 Bedding: smooth and level and provide continuous and uniform support except at concrete anchors.
.3 Width to provide spacing for piping as indicated - more if necessary to provide adequate working space.
3.6 INSTALLATION OF PVC DISTRIBUTION PIPING SYSTEMS
.1 As indicated and in accordance with of PVC manufacturer's recommendations.
.2 Joints:
.1 Solvent weld throughout except at flanges and unions.
.2 Threaded joints not permitted.
.3 Make joints in accordance with ASTM D2855, and to manufacturer's recommendations, using both primer and solvent welding cement.
.4 Make connections to other materials or fittings using appropriate adapters and to manufacturer's recommendations.
.3 Maintain minimum [300]mm distance between PVC pipes and [all other pipes] [nearest  [conduit] [heated] [pipe]].
3.7 INSTALLATION OF FRP DISTRIBUTION PIPING SYSTEMS
.1 Installation: in accordance with manufacturer's recommendations.
.2 Field joints:
.1 Prepare ends of pipe and fittings, use adhesives, make joints, using procedures recommended by manufacturer.
.2 Surfaces to be clean, dry.
.3 Flanges:
.1 Use gaskets recommended by manufacturer.
.2 Install washers on nuts and bolts.
.3 Use torque wrench to limits recommended by manufacturer.
.4 Building piping system/FRP distribution system connection: install anchor on building piping system immediately adjacent to connection.
.5 Pressure tests of field joints: as specified elsewhere, to 1.5 times maximum working pressure, for 4 hours without any leakage.
3.8 EXPANSION LOOPS ANCHORS AND GUIDES
.1 [Expansion loops], [offsets,], [anchors], [guides]: at locations [and to details]as indicated.
3.9 CHANGES IN PIPE SIZES
.1 Install eccentric reducers at pipe size changes to ensure positive drainage or positive venting as appropriate.
3.10 DRAINAGE/VENTING
.1 Slope piping [up]in direction of flow [1:500].
3.11 HANGERS AND SUPPORTS
SPEC NOTE: Use the following article for tunnel systems only.
.1 Support vertical piping and risers in accordance with manufacturer's recommendations.
.2 Support valves independently of adjacent piping [to details as indicated].
.3 Concentrated loads: support directly or support pipe adjacent to load.
.4 Changes in direction: support as close to fitting as possible.
.5 Pipe movement: as indicated.
.6 Valves: support so as to resist operating torque.
SPEC NOTE: Hanger spacing listed is based on liquid having specific gravity (SG) of 1.00. Correct as per manufacturers recommendations for liquids having other SG.
SPEC NOTE: Use the following paragraph for tunnel systems only.
.7 Hanger spacing: to NPS schedule 40 and 80.
	Pipe Size (NPS)
	
	
	
	
	
	

	NPS Schedule
	1/2-1
	1 1/4-1 1/2
	2-3
	4-6
	8-12
	14-16

	40
	5
	6
	8
	8
	10
	14

	80
	4
	5
	6
	8
	9
	11


.8 Alignment of piping at expansion loops and offsets: align to avoid damage by movement of piping against fixed structures.
3.12 VALVES
.1 Install in accordance with manufacturers recommendations.
.2 Install valves at all branch take-offs, at each piece of equipment for isolation purposes and elsewhere as indicated.
.3 Install silent check valves [in vertical pipes with downward flow] [on discharge from pumps]and elsewhere as indicated.
.4 Install ball check valves [on discharge from pumps]as indicated.
3.13 STRAINERS
.1 Install in locations to allow access for removal of screen.
3.14 DRAINAGE PIPING
.1 Install drainage piping and run to disposal point[s]as indicated.
3.15 PRESSURE TESTS
.1 Pressure test piping before concealment and in accordance with requirements of Section [_____]kPa for minimum of 4 hours,) using manufacturer's recommended procedures.[860]
3.16 BACKFILLING
.1 In accordance with Section [31 23 33.01- Excavating, Trenching and Backfilling], hand placed and hand tamped to 300 mm above top of pipe.
3.17 PAINTING
.1 Paint all hangers, supports, all exposed steelwork with [_____]
3.18 LOCATION MARKERS
.1 Installation:
.1 At 30 m intervals, on centreline of trench, at corners, changes in direction, at building entry.
.2 Set with top 300 mm above finished grade.
.3 Markers not to damage piping.
3.19 FIELD QUALITY CONTROL
.1 Site Tests/Inspections: leave joints in piping systems uncovered until tests are completed and system inspected and approved by [Departmental Representative] [Consultant] [DCC Representative].
.2 On completion, test at maximum design flow Tests rates, operating temperatures and pressures to demonstrate compliance to design for total of [48]hours.
.3 Certificates: upon completion, furnish certificates confirming:
.1 Work as installed conforms to all requirements of authority having jurisdiction.
.2 System operation meets all design requirements.
3.20 CLEANING
.1 Proceed in accordance with Section [01 74 11- Cleaning].
.2 On completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.
END OF SECTION

