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Part 1 General 

1.1 RELATED SECTIONS 
.1 Section 07 92 00- Joint Sealants. 

.2 Section 21 05 01 – Common Work Results for Mechanical. 

.3 Section 23 21 13.02 – Hydronic Systems: Steel. 

1.2 REFERENCE STANDARDS 
.1 Green Seal Environmental Standards (GSES) 

.1 Standard GS-11-2015, Environmental Standard for Paints and Coatings. 

.2 National Research Council Canada (NRC) 

.1 National Fire Code of Canada 2015 (NFC). 

1.3 ACTION AND INFORMATIONAL SUBMITTALS 
.1 Provide submittals in accordance with Section 01 33 00- Submittal Procedures. 

.2 Product Data: 

.1 Provide manufacturer's printed product literature, specifications and 
datasheets for piping and equipment and include product characteristics, 
performance criteria, physical size, finish and limitations. 

1.4 DELIVERY, STORAGE AND HANDLING 
.1 Deliver, store and handle materials in accordance with Section 01 61 00- 

Common Product Requirements and with manufacturer's written instructions. 

.2 Delivery and Acceptance Requirements: 

.1 Deliver materials to site in original factory packaging, labelled with 
manufacturer's name, address. 

.3 Packaging Waste Management: remove for reuse of padding, pallets, packaging 
materials and crates in accordance with Section 01 00 10 – General Instructions. 

Part 2 Products 

2.1 MATERIAL 
.1 Sealants: in accordance with Section 07 92 00- Joint Sealants. 

.1 Sealants: maximum VOC limit to GSES GS-36. 

.2 Sealants: maximum VOC limit to GSES GS-36. 

.3 Adhesives: maximum VOC limit to GSES GS-36. 

.4 Fire Stopping: in accordance with Section 07 84 00- Fire Stopping. 
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Part 3 Execution 

3.1 APPLICATION 
.1 Manufacturer's Instructions: comply with manufacturer's written 

recommendations, including product technical bulletins, handling, storage and 
installation instructions, and datasheets. 

3.2 CONNECTIONS TO EQUIPMENT 
.1 In accordance with manufacturer's instructions unless otherwise indicated. 

.2 Use valves and either unions or flanges for isolation and ease of maintenance 
and assembly. 

.3 Use double swing joints when equipment mounted on vibration isolation and 
when piping subject to movement. 

3.3 CLEARANCES 
.1 Provide clearance around systems, equipment and components for observation 

of operation, inspection, servicing, maintenance and as recommended by 
manufacturer and National Fire Code of Canada. 

.2 Provide space for disassembly, removal of equipment and components as 
recommended by manufacturer without interrupting operation of other system, 
equipment, components. 

3.4 DIELECTRIC COUPLINGS 
.1 General: compatible with system, to suit pressure rating of system. 

.2 Locations: where dissimilar metals are joined. 

.3 NPS 2 and under: isolating unions or bronze valves. 

.4 Over NPS 2: isolating flanges. 

3.5 PIPEWORK INSTALLATION 
.1 Install pipework to all applicable codes. 

.2 Screwed fittings jointed with PTFE tape. 

.3 Protect openings against entry of foreign material. 

.4 Install to isolate equipment and allow removal without interrupting operation of 
other equipment or systems. 

.5 Assemble piping using fittings manufactured to ANSI standards. 

.6 Saddle type branch fittings may be used on mains if branch line is no larger than 
half size of main. 

.1 Hole saw (or drill) and ream main to maintain full inside diameter of 
branch line prior to welding saddle. 

.7 Install exposed piping, equipment, rectangular cleanouts and similar items 
parallel or perpendicular to building lines. 
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.8 Install concealed pipework to minimize furring space, maximize headroom, 
conserve space. 

.9 Slope piping, except where indicated, in direction of flow for positive drainage 
and venting. 

.10 Install, except where indicated, to permit separate thermal insulation of each 
pipe. 

.11 Group piping wherever possible and as indicated. 

.12 Ream pipes, remove scale and other foreign material before assembly. 

.13 Use eccentric reducers at pipe size changes to ensure positive drainage and 
venting. 

.14 Provide for thermal expansion as indicated. 

.15 Valves: 

.1 Install in accessible locations. 

.2 Remove interior parts before soldering. 

.3 Install with stems above horizontal position unless indicated. 

.4 Valves accessible for maintenance without removing adjacent piping. 

.5 Use ball or butterfly valves at branch take-offs for isolating purposes 
except where specified. 

.6 Install butterfly valves on chilled water and related condenser water 
systems only. 

.7 Install butterfly valves between weld neck flanges to ensure full 
compression of liner. 

3.6 SLEEVES 
.1 General: install cast iron or iron steel pipe where pipes pass through masonry, 

concrete structures, fire rated assemblies, and as indicated. 

.2 Plastic sleeves are accepted in all other locations  

.3 Construction: use annular fins continuously welded at mid-point at foundation 
walls and where sleeves extend above finished floors. 

.4 Sizes: 6 mm minimum clearance between sleeve and uninsulated pipe or 
between sleeve and insulation. 

.5 Installation: 

.1 Concrete, masonry walls, concrete floors on grade: terminate flush with 
finished surface. 

.2 Other floors: terminate 25 mm above finished floor. 

.3 Before installation, paint exposed exterior surfaces with heavy application 
of zinc-rich paint to CAN/CGSB-1.181. 

.6 Sealing: 

.1 Foundation walls and below grade floors: fire retardant, waterproof non-
hardening mastic. 
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.2 Elsewhere: 
.1 Provide space for firestopping. 
.2 Maintain fire rating integrity. 

.3 Sleeves installed for future use: fill with lime plaster or other easily 
removable filler. 

.4 Ensure no contact between copper pipe or tube and sleeve. 

3.7 PREPARATION FOR FIRE STOPPING 
.1 Install firestopping within annular space between pipes, ducts, insulation and 

adjacent fire separation in accordance with Section 07 84 00- Fire Stopping. 

.2 Uninsulated unheated pipes not subject to movement: no special preparation. 

.3 Uninsulated heated pipes subject to movement: wrap with non-combustible 
smooth material to permit pipe movement without damaging fires topping 
material or installation. 

.4 Insulated pipes and ducts: ensure integrity of insulation and vapour barriers. 

3.8 EXISTING SYSTEMS 
.1 Connect into existing piping systems at times approved by Departmental 

Representative. 

.2 Request written approval by Departmental Representative 10 days minimum, 
prior to commencement of work. 

.3 Be responsible for damage to existing plant by this work. 

3.9 CLEANING 
.1 Clean in accordance with Section 01 00 10 – General Instructions. 

.1 Remove surplus materials, excess materials, rubbish, tools and 
equipment. 

.2 Waste Management: separate waste materials for recycling in accordance with 
Section 01 00 10 – General Instructions. 

END OF SECTION 
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Part 1 General 

1.1 RELATED SECTIONS 
.1 Section 07 52 00 – Modified bituminous membrane roofing. 

.2 Section 21 05 01 – Common Work Results for Mechanical. 

1.2 REFERENCE STANDARDS 
.1 American Society of Mechanical Engineers (ASME) 

.1 ASME B31.1-07, Power Piping. 

.2 Manufacturer's Standardization Society of the Valves and Fittings Industry (MSS) 

.1 MSS SP58-2009, Pipe Hangers and Supports - Materials, Design and 
Manufacture. 

.2 MSS SP69-2003, Pipe Hangers and Supports - Selection and Application. 

.3 Underwriter's Laboratories of Canada (ULC) 

.4 Sheet Metal and Air Conditioning Contractors National Association (SMACNA) 

1.3 ACTION AND INFORMATIONAL SUBMITTALS 
.1 Provide submittals in accordance with Section 01 33 00- Submittal Procedures. 

.2 Product Data: 

.1 Provide manufacturer's printed product literature and data sheets for 
hangers and supports and include product characteristics, performance 
criteria, physical size, finish and limitations. 

.3 Shop Drawings: 
.1 Submit drawings in accordance with Section 01 33 00 – Submittal 

Procedures. 
.2 Submit shop drawings for: 

.1 Supports. 

1.4 CLOSEOUT SUBMITTALS 
.1 Provide maintenance data for incorporation into manual specified in 

Section 01 00 10 – General Instructions. 

1.5 DELIVERY, STORAGE AND HANDLING 
.1 Deliver, store and handle materials in accordance with Section 01 61 00 -

Common Product Requirements and with manufacturer's written instructions. 

.2 Delivery and Acceptance Requirements: 

.1 Deliver materials to site in original factory packaging, labelled with 
manufacturer's name, address. 
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.3 Packaging Waste Management: remove for reuse of crates, pallets, padding, 
packaging materials in accordance with Section 01 00 10 – General Instructions. 

Part 2 Products 

2.1 GENERAL 
.1 Fabricate hangers, supports and sway braces in accordance with ANSI B31.1 

and MSS SP58.  

.2 Use components for intended design purpose only. Do not use for rigging or 
erection purposes. 

2.2 DUCTWORK SUPPORTS  
.1 Bases: 

.1 Install double base trapeze support as indicated on drawings. Material: 
Hot-Dipped Galvanized. Maximum uniform load per base of 68kg. 

.2 Ductwork support: 

.1 Galvanized steel U-channel as per SMACNA. 

2.3 PIPE SUPPORTS 
.1 On a roof, use prefabricated polycarbonate pipe support system with aluminum 

disk, galvanized steel channel support, stainless steel clamps and prefabricated 
rubber pad. 

2.4 PIPE HANGERS 
.1 Finishes: 

.1 Pipe hangers and supports: galvanized after manufacture. 

.2 Use hot dipped galvanizing process. 

.3 Ensure steel hangers in contact with copper piping are epoxy coated. 

.2 Hanger rods: threaded rod material to MSS SP58: 

.1 Ensure that hanger rods are subject to tensile loading only. 

.2 Provide linkages where lateral or axial movement of pipework is 
anticipated. 

.3 Do not use 22mm or 28mm rod. 

.3 Pipe attachments: material to MSS SP58: 

.1 Attachments for steel piping: carbon steel galvanized. 

.2 Attachments for copper piping: epoxy coated. 

.3 Use insulation shields for hot pipework. 

.4 Oversize pipe hangers and supports. 
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.4 Adjustable clevis: material to MSS SP69, clevis bolt with nipple spacer and 
vertical adjustment nuts above and below clevis. 

.1 Ensure "U" has hole in bottom for rivetting to insulation shields. 

.5 U-bolts: carbon steel to MSS SP69 with 2 nuts at each end to ASTM A563. 

.1 Finishes for steel pipework: galvanized. 

.2 Finishes for copper, glass, brass or aluminum pipework: epoxy coated. 

.6 Pipe rollers: cast iron roll and roll stand with carbon steel rod to MSS SP69. 

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 datasheet. 

3.2 INSTALLATION 
.1 Install in accordance with: 

.1 Manufacturer's instructions and recommendations. 

.2 Install an additional cap sheet membrane ply “sacrificial ply”, as per Section 
07 52 00 – Modified bituminous membrane roofing, below the rubber pad of any 
pipe support. 

3.3 SUPPORT SPACING 
.1 Gas and fuel oil piping: up to NPS 1/2: every 1.8 m. 

.2 Copper piping: up to NPS 1/2: every 1.5 m. 

.3 Within 300 mm of each elbow.  

.4 Table listings for straight runs without concentrated loads and where full linear 
movement is not required 

Maximum Pipe Size : NPS Maximum Spacing Steel Maximum Spacing Copper 
up to 1-1/4 2.4 m 1.8 m 
1-1/2 3.0 m 2.4 m 
2 3.0 m 2.4 m 
2-1/2 3.7 m 3.0 m 
3 3.7 m 3.0 m 
3-1/2 3.7 m 3.3 m 
4 3.7 m 3.6 m 
5 4.3 m  
6 4.3 m  
8 4.3 m  
10 4.9 m  
12 4.9 m  
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3.4 FINAL ADJUSTMENT 
.1 Adjust hangers and supports: 

.1 Ensure equipment is vertical under operating conditions. 

.2 Equalize loads. 

3.5 CLEANING 
.1 Clean in accordance with Section 01 00 10 – General Instructions. 

.1 Remove surplus materials, excess materials, rubbish, tools and 
equipment. 

.2 Waste Management: separate waste materials for recycling in accordance with 
Section 01 00 10 – General Instructions. 

END OF SECTION 
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Part 1 General 

1.1 RELATED SECTIONS 
.1 Section 21 05 01 – Common Work Results for Mechanical. 

1.2 REFERENCE STANDARDS 
.1 Health Canada/Workplace Hazardous Materials Information System (WHMIS) 

.1 Material Safety Data Sheets (MSDS). 

.2 National Research Council Canada (NRC) 

.1 National Building Code of Canada 2015(NBC). 

1.3 ACTION AND INFORMATIONAL SUBMITTALS 
.1 Submittals: in accordance with Section 01 33 00- Submittal Procedures. 

.1 Submit manufacturer's printed product literature, specifications and 
datasheet in accordance with Section 01 33 00- Submittal Procedures. 
Include product characteristics, performance criteria, and limitations. 

.2 Submit shop drawings in accordance with Section 01 33 00 - Submittal 
Procedures. 

.1 Shop drawings: submit drawings stamped and signed by professional 
engineer registered or licensed in Province of Ontario, Canada and hired 
by the Contractor. The shop drawings must also include a report on the 
evaluation and mitigation of seismic effects related to the seismic force 
resisting systems 

.2 The hired engineer shall be a member in good standing of the 
Professional Engineers Ontario (PEO),  and shall do the evaluation of the 
seismic risk and calculation of seismic force resisting systems. Contractor 
shall provide his contact details no more than two (2) weeks after contract 
signature. 

.3 Provide separate shop drawings for each isolated system shop drawings 
complete with performance and product data. 

.4 Provide detailed drawings of seismic control measures for equipment and 
piping. 

.3 Quality assurance submittals: submit following in accordance with Section 
01 33 00 - Submittal Procedures. 

.1 Certificates: submit certificates signed by manufacturer certifying that 
materials comply with specified performance characteristics and physical 
properties. 

.2 The Professional Engineer who prepared the evaluation and mitigation of 
seismic effects report shall inspect the work related to the seismic force 
resisting systems. 
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.4 Obtain from the seismic protection engineer a written and signed certification 
indicating that the seismic force resisting systems have been installed as per the 
report and the amendments to the report. Submit this certification before 
submitting the work certificate of compliance. 

1.4 QUALITY ASSURANCE 
.1 Health and Safety: 

.1 Do construction occupational health and safety in accordance with 
Section 01 35 29.06- Health and Safety Requirements. 

1.5 DELIVERY, STORAGE, AND HANDLING 
.1 Packing, shipping, handling and unloading: 

.1 Deliver, store and handle 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 Construction/Demolition Waste Management and Disposal: separate 
waste materials for recycling in accordance with Section 01 00 10 – 
General Instructions. 

Part 2 Products 

2.1 GENERAL 
.1 Size and shape of bases type and performance of vibration isolation as indicated. 

2.2 ELASTOMERIC PADS 
.1 Type EP1 - neoprene waffle or ribbed; 9 mm minimum thick; 50 durometer; 

maximum loading 350 kPa. 

.2 Type EP2 - rubber waffle or ribbed; 9 mm minimum thick; 30durometer natural 
rubber; maximum loading 415 kPa. 

.3 Type EP3 - neoprene-steel-neoprene; 9 mm minimum thick neoprene bonded to 
1.71 mm steel plate; 50 durometer neoprene, waffle or ribbed; holes sleeved with 
isolation washers; maximum loading 350 kPa. 

.4 Type EP4 - rubber-steel-rubber; 9 mm minimum thick rubber bonded to 1.71 mm 
steel plate; 30 durometer natural rubber, waffle or ribbed; holes sleeved with 
isolation washers; maximum loading 415 kPa. 

2.3 ELASTOMERIC MOUNTS 
.1 Type M1 - colour coded; neoprene in shear; maximum durometer of 60; threaded 

insert and two bolt-down holes; ribbed top and bottom surfaces. 
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2.4 SPRINGS 

.1 Design stable springs: ratio of lateral to axial stiffness is equal to or greater than 
1.2 times ratio of static deflection to working height. Select for 50% travel beyond 
rated load. Units complete with levelling devices. 

.2 Ratio of height when loaded to diameter of spring between 0.8 to 1.0. 

.3 Cadmium plate for outdoor installations. 

.4 Colour code springs. 

2.5 SPRING MOUNT 
.1 Zinc or cadmium plated hardware; housings coated with rust resistant paint. 

.2 Type M2 - stable open spring: support on bonded 6 mm minimum thick ribbed 
neoprene or rubber friction and acoustic pad. 

.3 Type M3 - stable open spring: 6 mm minimum thick ribbed neoprene or rubber 
friction and acoustic pad, bonded under isolator and on isolator top plate; 
levelling bolt for rigidly mounting to equipment. 

.4 Type M4 - restrained stable open spring: supported on bonded 6 mm minimum 
thick ribbed neoprene or rubber friction and acoustic pad; built-in resilient limit 
stops, removable spacer plates. 

.5 Type M5 - enclosed spring mounts with snubbers for isolation up to 950 kg 
maximum. 

2.6 SEISMIC CONTROL MEASURES 
.1 General: 

.1 Seismic control systems to work in every direction. 

.2 Fasteners and attachment points to resist same maximum load as 
seismic restraint. 

.3 Drilled or power driven anchors and fasteners not permitted. 

.4 No equipment, equipment supports or mounts to fail before failure of 
structure. 

.5 Supports of cast iron or threaded pipe not permitted. 

.6 Seismic control measures not to interfere with integrity of firestopping. 

.2 Static equipment: 

.1 Anchor equipment to equipment supports. Anchor equipment supports to 
structure. 

.2 Seismic restraints: 
.1 Cushioning action gentle and steady. 
.2 Never reach metal-like stiffness. 
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.3 Vibration isolated equipment: 

.1 Seismic control measures not to jeopardize noise and vibration isolation 
systems. Provide 6 to 9 mm clearance during normal operation of 
equipment and systems between seismic restraint and equipment. 

.2 Incorporate seismic restraints into vibration isolation system to resist 
complete isolator unloading. 

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 datasheet. 

3.2 INSTALLATION 
.1 Seismic control measures to meet requirements of NBC. 

.2 Install vibration isolation equipment in accordance with manufacturers 
instructions and adjust mountings to level equipment. 

.3 Ensure piping, ducting and electrical connections to isolated equipment do not 
reduce system flexibility and that piping, conduit and ducting passage through 
walls and floors do not transmit vibrations. 

.4 Unless indicated otherwise, support piping connected to isolated equipment with 
spring mounts or spring hangers with 25 mm minimum static deflection as 
follows: 

.1 Up to NPS4: first 3 points of support. NPS5 to NPS8: first  4 points of 
support. NPS10 and Over: first 6 points of support. 

.2 First point of support: static deflection of twice deflection of isolated 
equipment, but not more than 50 mm. 

3.3 FIELD QUALITY CONTROL 
.1 Obtain from the seismic protection engineer a written and signed certification 

indicating that the seismic force resisting systems have been installed as per the 
report and, if applicable, amendments to the report. 

3.4 CLEANING 
.1 Proceed in accordance with Section 01 00 10 – General Instructions. 

.2 Upon completion and verification of performance of installation, remove surplus 
materials, excess materials, rubbish, tools and equipment. 

END OF SECTION 
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Part 1 General 

1.1 RELATED SECTIONS 
.1 Section 07 92 00- Joint Sealants. 

.2 Section 21 05 01 – Common Work Results for Mechanical. 

.3 Section 23 05 05 – Installation of Pipework. 

1.2 REFERENCE STANDARDS 
.1 American Society of Heating, Refrigeration and Air Conditioning Engineers 

(ASHRAE) 

.1 ASHRAE Standard 90.1-10, Energy Standard for Buildings Except Low-
Rise Residential Buildings (IESNA co-sponsored; ANSI approved; 
Continuous Maintenance Standard). 

.2 American Society for Testing and Materials International (ASTM) 

.1 ASTM B209-14, Standard Specification for Aluminum and Aluminum Alloy 
Sheet and Plate. 

.2 ASTM C335-10, Standard Test Method for Steady State Heat Transfer 
Properties of Horizontal Pipe Insulation. 

.3 ASTM C449-13, Standard Specification for Mineral Fiber-Hydraulic-
Setting Thermal Insulating and Finishing Cement. 

.4 ASTM C534-16, Flexible Elestomeric Celluar Thermal Insulation in Sheet 
and Tubular Form. 

.5 ASTM C547-15, Mineral Fiber Pipe Insulation. 

.6 ASTM C553-13, Mineral Fiber Blanket Thermal Insulation for Commercial 
and Industrial Applications. 

.7 ASTM C1136-16, Flexible, Low Permeance Vapor Retarders for Thermal 
Insulation 

.8 ASTM D1056-14, Flexible Cellular Materials – Sponge or Expanded 
Rubber. 

.9 ASTM E84-16, Surface Burning Characteristics of Building Materials. 

.3 Canadian General Standards Board (CGSB) 

.1 CGSB 51-GP-52Ma, Vapour Barrier, Jacket and Facing Material for Pipe, 
Duct and Equipment Thermal Insulation. 

.4 Health Canada/Workplace Hazardous Materials Information System (WHMIS) 

.1 Material Safety Data Sheets (MSDS). 

.5 Manufacturer's Trade Associations 

.1 Thermal Insulation Association of Canada (TIAC): National Insulation 
Standards (Revised 2004). 
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.6 Underwriters' Laboratories of Canada (ULC) 

.1 CAN/ULC-S102-10, Surface Burning Characteristics of Building Materials 
and Assemblies. 

1.3 DEFINITIONS 
.1 For purposes of this section: 

.1 "CONCEALED" - insulated mechanical services in suspended ceilings 
and non-accessible chases and furred-in spaces. 

.2 "EXPOSED" - will mean "not concealed" as specified. 

.2 TIAC ss: 

.1 CRF: Code Rectangular Finish. 

.2 CPF: Code Piping Finish. 

1.4 ACTION AND INFORMATIONAL SUBMITTALS 
.1 Submittals: in accordance with Section 01 33 00- Submittal Procedures. 

.2 Product Data: 

.1 Submit manufacturer's printed product literature, specifications and 
datasheet in accordance with Section01 33 00- Submittal Procedures. 
Include product characteristics, performance criteria, and limitations. 

.3 Shop Drawings: 

.1 Submit shop drawings in accordance with Section 01 33 00- Submittal 
Procedures. 

1.5 QUALITY ASSURANCE 
.1 Health and Safety: 

.1 Do construction occupational health and safety in accordance with 
Section 01 35 29.06- Health and Safety Requirements. 

1.6 DELIVERY, STORAGE AND HANDLING 
.1 Packing, shipping, handling and unloading: 

.1 Deliver, store and handle in accordance with manufacturer's written 
instructions and Section 01 61 00- Common Product Requirements. 

.2 Deliver, store and handle materials in accordance with manufacturer's 
written instructions. 

.3 Deliver materials to site in original factory packaging, labelled with 
manufacturer's name, address. 

.2 Storage and Protection: 

.1 Protect from weather, construction traffic. 

.2 Protect against damage. 

.3 Store at temperatures and conditions required by manufacturer. 
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.3 Waste Management and Disposal: 

.1 Construction/Demolition Waste Management and Disposal: separate 
waste materials for recycling in accordance with Section 01 00 10 – 
General Instructions. 

.2 Place excess or unused insulation and insulation accessory materials in 
designated containers. 

.3 Divert unused metal materials from landfill to metal recycling facility 
approved by Departmental Representative. 

.4 Dispose of unused adhesive material at official hazardous material 
collections site approved by Departmental Representative. 

Part 2 Products 

2.1 FIRE AND SMOKE RATING 
.1 In accordance with CAN/ULC-S102. 

.1 Maximum flame spread rating: 25. 

.2 Maximum smoke developed rating: 50. 

2.2 INSULATION 
.1 Thermal conductivity ("k" factor) not to exceed specified values at 24 degrees C 

mean temperature when tested in accordance with ASTM C335. 

.2 TIAC Code C-2: mineral fibre blanket faced with reinforced factory applied 
aluminium vapour retarder jacket (as scheduled in PART 3 of this section). 

.1 Mineral fibre: to ASTM C553. 

.2 Jacket: to ASTM C1136. 

.3 Maximum "k" factor: to ASTM C553. 

.3 TIAC Code A-6: flexible closed-cell elastomeric unicellular insulating sheet, with 
built-in vapor barrier eliminating need for additional vapor retarder. Insulation to 
meet ASTM C534, ASTM E84, ASTM D1056. 

2.3 INSULATION SECUREMENT 
.1 Tape: self-adhesive, aluminum, reinforced, 50 mm wide minimum. 

.2 Contact adhesive: quick setting. 

.3 Canvas adhesive: washable. 

.4 Bands: stainless steel, 19mm wide, 0.5mm thick. 

2.4 CEMENT 
.1 Thermal insulating and finishing cement: 

.1 Hydraulic setting on mineral wool, to ASTM C449/C449M. 
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2.5 VAPOUR RETARDER LAP ADHESIVE 

.1 Water based, fire retardant type, compatible with insulation. 

2.6 INDOOR VAPOUR RETARDER FINISH 
.1 Vinyl emulsion type acrylic, compatible with insulation. 

2.7 JACKETS 
.1 Polyvinyl Chloride (PVC): 

.1 One-piece moulded type to CAN/CGSB-51.53 with pre-formed shapes as 
required. 

.2 Minimum service temperatures: -20 degrees C. 

.3 Maximum service temperature: 65 degrees C. 

.4 Moisture vapour transmission: 0.02 perm. 

.5 Thickness: 0.2mm 

.6 Fastenings: 
.1 Use solvent weld adhesive compatible with insulation to seal laps 

and joints. 
.2 Tacks. 
.3 Pressure sensitive vinyl tape of matching colour. 

.2 Aluminum: 

.1 To ASTM B209 

.2 Thickness: 0.50mm sheet. 

.3 Finish: stucco embossed. 

.4 Joining: longitudinal and circumferential slip joints with 50mm laps. 

.5 Fittings: 0.5mm thick die-shaped fitting covers with factory-attached 
protective liner. 

.6 Metal jacket banding and mechanical seals: stainless steel, 19mm wide, 
0.5mm thick at 300mm spacing. 

2.8 WEATHERPROOF CAULKING FOR JACKETS INSTALLED OUTDOORS 
.1 Caulking to: Section 07 92 00- Joint Sealants. 

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 datasheet. 
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3.2 PRE-INSTALLATION REQUIREMENT 

.1 Pressure testing of piping systems and adjacent equipment to be complete, 
witnessed and certified. 

.2 Surfaces clean, dry, free from foreign material. 

3.3 INSTALLATION 
.1 Install in accordance with TIAC National Standards. 

.2 Apply materials in accordance with manufacturers instructions and this 
specification. 

.3 Use two layers with staggered joints when required nominal wall thickness 
exceeds 75 mm. 

.4 Maintain uninterrupted continuity and integrity of vapour retarder jacket and 
finishes. 

.1 Install hangers, supports outside vapour retarder jacket. 

3.4 REMOVABLE, PRE-FABRICATED, INSULATION AND ENCLOSURES 
.1 Application: at valves, flanges and unions at equipment. 

.2 Design: to permit periodic removal and replacement without damage to adjacent 
insulation. 

.3 Insulation: 

.1 Insulation, fastenings and finishes: same as system. 

.2 Jacket: aluminum. 

3.5 INSTALLATION OF ELASTOMERIC INSULATION 
.1 Insulation to remain dry. Overlaps to manufacturers instructions. Ensure tight 

joints. 

.2 Provide vapour retarder as recommended by manufacturer. 

3.6 PIPING INSULATION SCHEDULES 
.1 Includes valves, valve bonnets, strainers, flanges and fittings unless otherwise 

specified. 

.2 TIAC Code: A-6. 

.1 Seals: lap seal adhesive, lagging adhesive. 

.2 Installation: to TIAC standard 

.3 TIAC Code: C-2 with vapour retarder jacket. 

.1 Insulation securements: Tape 

.2 Seals: lap seal adhesive, lagging adhesive. 

.3 Installation: TIAC Code: 1501-C. 
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.4 Thickness of insulation as listed in following table. 

.1 Run-outs to individual units and equipment not exceeding 4000 mm long. 

.2 Do not insulate exposed runouts to plumbing fixtures, chrome plated 
piping, valves, fittings. 

Application 
 

Temp 
degrees 
C 
 

TIAC 
code 
 

Pipe sizes (NPS) and insulation thickness 
(mm) 
to 1 1 1/4 to 

2 
2 1/2 to 
4 

5 to 6 8 & 
over 

Domestic CWS  A-6 12 12 12 12 12 
Domestic HWS  A-6 25 25 25 25 25 
Refrigerant 
suction & liquid 

 A-6 25 25 38 38 38 

.5 Finishes: 

.1 Outdoors: water-proof aluminum jacket. 

.2 Finish attachments: SS bands, at 150mm on centre. Seals: closed . 

.3 Installation: to appropriate TIAC code CRF/1 through CPF/5. 

3.7 CLEANING 
.1 Proceed in accordance with Section 01 00 10 – General Instructions. 

.2 Upon completion and verification of performance of installation, remove surplus 
materials, excess materials, rubbish, tools and equipment. 

END OF SECTION 
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Part 1 General 

1.1 RELATED SECTIONS 
.1 Section 23 05 05- Installation of Pipework. 

1.2 REFERENCE STANDARDS 
.1 Canadian Standards Association (CSA)/Canadian Gas Association (CGA) 

.1 CAN/CSA B149.1-10, Natural Gas and Propane Installation Code 
Handbook. 

.2 Health Canada/Workplace Hazardous Materials Information System (WHMIS) 

.1 Material Safety Data Sheets (MSDS). 

1.3 ACTION AND INFORMATIONAL SUBMITTALS 
.1 Submittals in accordance with Section 01 33 00- Submittal Procedures. 

.2 Test Reports: submit certified test reports from approved independent testing 
laboratories indicating compliance with specifications for specified performance 
characteristics and physical properties. 

.3 Certificates: submit certificates signed by manufacturer certifying that materials 
comply with specified performance characteristics and physical properties. 

.4 Closeout Submittals: submit maintenance and engineering data for incorporation 
into manual specified in Section 01 00 10 – General Instructions. 

.5 Health and Safety: 

.1 Do construction occupational health and safety in accordance with 
Section 01 35 29.06- Health and Safety Requirements. 

Part 2 Products 

2.1 PIPE 
.1 Steel pipe: to ASTM A53/A53M, Schedule 40, seamless as follows: 

.1 NPS 1/2 to 2, screwed. 

2.2 JOINTING MATERIAL 
.1 Screwed fittings: pulverized lead paste. 

Part 3 Execution 

3.1 PIPING 
.1 Install in accordance with Section 23 05 05- Installation of Pipework, CAN/CSA 

B149.1, and all applicable Provincial Codes, supplemented as specified. 
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3.2 FIELD QUALITY CONTROL 
.1 Site Tests/Inspection: 

.1 Test system in accordance with CAN/CSA B149.1 and requirements of 
authorities having jurisdiction. 

3.3 ADJUSTING 
.1 Purging: purge after pressure test in accordance with CAN/CSA B149.1. 

.2 Pre-Start-Up Inspections: 

.1 Check vents from regulators. 

3.4 CLEANING 
.1 Cleaning: in accordance with CAN/CSA B149.1, supplemented as specified. 

.2 Perform cleaning operations as specified in Section 01 00 10 – General 
Instructions. 

.3 Upon completion and verification of performance of installation, remove surplus 
materials, excess materials, rubbish, tools and equipment. 

END OF SECTION 
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Part 1 General 

1.1 REFERENCE STANDARDS 
.1 ASME 

.1 ASME B16.22-13, Wrought Copper and Copper Alloy Solder - Joint 
Pressure Fittings. 

.2 ASME B31.5-16, Refrigeration Piping and Heat Transfer Components. 

.2 ASTM International 

.1 ASTM B280-16, Standard Specification for Seamless Copper Tube for Air 
Conditioning and Refrigeration Field Service. 

.3 CSA Group 

.1 CSA B52-13, B52 Package, Mechanical Refrigeration Code. 

1.2 ACTION AND INFORMATIONAL SUBMITTALS 
.1 Submit in accordance with Section 01 33 00- Submittal Procedures. 

1.3 CLOSEOUT SUBMITTALS 
.1 Submit in accordance with Section 01 00 10 - General Instructions. 

1.4 DELIVERY, STORAGE AND HANDLING 
.1 Deliver, store and handle materials in accordance with Section 01 61 00- 

Common Product Requirements and with manufacturer's written instructions. 

.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 and in accordance with manufacturer's 
recommendations in clean, dry, well-ventilated area. 

.2 Store and protect refrigerant piping, fittings and equipment from nicks, 
scratches, and blemishes. 

.3 Replace defective or damaged materials with new. 

.4 Packaging Waste Management: remove for reuse and return of crates, pallets, 
padding, and packaging materials as specified in Section 01 00 10 - General 
Instructions. 
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Part 2 Products 

2.1 TUBING 
.1 Processed for refrigeration installations, deoxidized, dehydrated and sealed. 

.1 Hard copper: to ASTM B280, type ACR. 

.2 Annealed copper: to ASTM B280, with minimum wall thickness as per 
CSA B52 and ASME B31.5. 

2.2 FITTINGS 
.1 Service: design pressure 2070 kPa and temperature 121 degrees C. 

.2 Brazed: 

.1 Fittings: wrought copper to ASME B16.22. 

.2 Joints: silver solder, copper-phosphorous, 95% Cu-5%P or 15% Ag-80% 
Cu-5%P and non-corrosive flux. 

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 refrigerant piping 
installation in accordance with manufacturer's written instructions. 

.1 Visually inspect substrate in presence of Departmental Representative. 

.2 Inform Departmental Representative of unacceptable conditions 
immediately upon discovery. 

.3 Proceed with installation only after unacceptable conditions have been 
remedied. 

3.2 GENERAL 
.1 Install in accordance with CSA B52 and Section 23 05 05- Installation of 

Pipework. 

.2 Before any work on a refrigerant system, the Contractor must recover the 
system’s refrigerant. Store and protect the refrigerant containers until the system 
modifications are completed and the system is ready to be charged. 

3.3 BRAZING PROCEDURES 
.1 Bleed inert gas into pipe during brazing. 

.2 Remove valve internal parts, solenoid valve coils, sight glass. 

.3 Do not apply heat near expansion valve and bulb. 
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3.4 PIPING INSTALLATION 

.1 General: 

.1 Hard drawn copper tubing: do not bend. Minimize use of fittings. 

.2 Soft annealed copper tubing: bend without crimping or constriction. 

3.5 PRESSURE AND LEAK TESTING 
.1 Close valves on factory charged equipment and other equipment not designed 

for test pressures. 

.2 Leak test to CSA B52 before evacuation to 2 MPa and 1 MPa on high and low 
sides respectively. 

.3 Test procedure: build pressure up to 35 kPa with refrigerant gas on high and low 
sides. Supplement with nitrogen to required test pressure. Test for leaks with 
electronic or halide detector. Repair leaks and repeat tests. 

3.6 FIELD QUALITY CONTROL 
.1 Site Tests/Inspection: 

.1 Close service valves on factory charged equipment. 

.2 Ambient temperatures to be at least 13 degrees C for at least 12 hours before 
and during dehydration. 

.3 Use copper lines of largest practical size to reduce evacuation time. 

.4 Use two-stage vacuum pump with gas ballast on 2nd stage capable of pulling 
5 Pa absolute and filled with dehydrated oil. 

.5 Measure system pressure with vacuum gauge. Take readings with valve 
between vacuum pump and system closed. 

.6 Triple evacuate system components containing gases other than correct 
refrigerant or having lost holding charge as follows: 

.1 Twice to 14 Pa absolute and hold for 4 hours. 

.2 Break vacuum with refrigerant to 14 kPa. 

.3 Final to 5 Pa absolute and hold for at least 12 hours. 

.4 Isolate pump from system, record vacuum and time readings until 
stabilization of vacuum. 

.5 Submit test results to Departmental Representative. 

.7 Charging: 

.1 Charge system through filter-drier and charging valve on high side. Low 
side charging not permitted. 

.2 With compressors off, charge only amount necessary for proper operation 
of system. If system pressures equalize before system is fully charged, 
close charging valve and start up. With unit operating, add remainder of 
charge to system. 

.3 Re-purge charging line if refrigerant container is changed during charging 
process. 
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3.7 CLEANING 

.1 Progress Cleaning: clean in accordance with Section 01 00 10 - General 
Instructions. 

.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 00 10 - General Instructions. 

.3 Waste Management: separate waste materials for recycling in accordance with 
Section 01 00 10 - General Instructions. 

.1 Remove recycling containers and bins from site and dispose of materials 
at appropriate facility. 

END OF SECTION 
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Part 1 General 

1.1 RELATED SECTIONS 
.1 Section 21 05 01 – Common Work Results for Mechanical. 

.2 Section 23 05 29 – Hangers and Support for HVAC Piping and Equipment. 

1.2 REFERENCE STANDARDS 
.1 ASTM International 

.1 ASTM A653/A653M-11, Standard Specification for Steel Sheet, Zinc 
Coated (Galvanized) or Zinc-Iron Alloy Coated (Galvannealed) by the 
Hot-Dip Process. 

.2 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA) 

.1 SMACNA HVAC Duct Construction Standards - Metal and Flexible, 2005. 

.2 SMACNA HVAC Air Duct Leakage Test Manual, 2012. 

.3 IAQ Guideline for Occupied Buildings Under Construction 2007. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS 
.1 Submit in accordance with Section 01 33 00- Submittal Procedures. 

.2 Product Data: 

.1 Submit manufacturer's instructions, printed product literature and data 
sheets for metal ducts and include product characteristics, performance 
criteria, physical size, finish and limitations. 

.3 Shop Drawings: 

.1 Submit drawings in accordance with Section 01 33 00- Submittal 
Procedures. 

1.4 DELIVERY, STORAGE AND HANDLING 
.1 Deliver, store and handle materials in accordance with Section 01 61 00 - 

Common Product Requirements and with manufacturer's written instructions. 

.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 and in accordance with manufacturer's 
recommendations in clean, dry, well-ventilated area. 

.2 Store and protect metal ducts from nicks, scratches, and blemishes. 

.3 Replace defective or damaged materials with new. 

.4 Packaging Waste Management: remove for reuse of pallets, crates, padding, 
packaging materials as specified in Construction Waste Management Plan in 
accordance with Section 01 00 10 - General Instructions. 
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Part 2 Products 

2.1 SEAL CLASSIFICATION 
.1 Classification as follows: 

Maximum Pressure Pa SMACNA Seal Class 
500 B 

.2 Seal classification: 

.1 Class B: longitudinal seams, transverse joints and connections made 
airtight with sealant or tape. 

2.2 SEALANT 
.1 Sustainability Characteristics: 

.1 Adhesives and sealants: in accordance with Section 07 92 00 - Sealants. 

.2 Adhesives and sealants: VOC limit 250 g/L maximum. 

.2 Sealant: oil resistant, water borne, polymer type flame resistant duct sealant. 
Temperature range of minus 30 degrees C to plus 93degrees C. 

2.3 TAPE 
.1 Tape: polyvinyl treated, open weave fiberglass tape, 50mm wide. 

2.4 DUCT LEAKAGE 
.1 In accordance with SMACNA HVAC Air Duct Leakage Test Manual. 

2.5 FITTINGS 
.1 Fabrication: to SMACNA. 

.2 Radiused elbows: 

.1 Rectangular: centreline radius:  1.5 times width of duct. 

.3 Mitred elbows, rectangular: 

.1 To 400mm: with single thickness turning vanes. 

.2 Over 400mm: with double thickness turning vanes. 

2.6 GALVANIZED STEEL 
.1 Lock forming quality: to ASTM A653/A653M, G90 zinc coating. 

.2 Thickness, fabrication and reinforcement: to SMACNA. 

.3 Joints: to SMACNA. 

2.7 HANGERS AND SUPPORTS 
.1 Hangers and Supports: in accordance with Section 23 05 29- Hangers and 

Supports for HVAC Piping and Equipment. 
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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 metal duct installation in 
accordance with manufacturer's written instructions. 

.1 Visually inspect substrate in presence of Departmental Representative. 

.2 Inform 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. 

3.2 GENERAL 
.1 Do work in accordance with SMACNA. 

3.3 SEALING AND TAPING 
.1 Apply sealant in accordance with SMACNA. 

.2 Bed tape in sealant and recoat with minimum of 1 coat of sealant to 
manufacturers recommendations. 

3.4 CLEANING 
.1 Progress Cleaning: clean in accordance with Section 01 00 10 - General 

Instructions. 

.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 00 10 - General Instructions. 

.3 Waste Management: separate waste materials for recycling in accordance with 
Section 01 00 10 - General Instructions. 

.1 Remove recycling containers and bins from site and dispose of materials 
at appropriate facility. 

END OF SECTION 
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Part 1 General 

1.1 RELATED SECTIONS 
.1 Section 21 05 01 – Common Work Results for Mechanical. 

.2 Section 23 31 13.01 – Metal Ducts – Low Pressure to 500 PA. 

1.2 REFERENCE STANDARDS 
.1 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA) 

.1 SMACNA - HVAC Duct Construction Standards - Metal and Flexible, 
2005. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS 
.1 Submit in accordance with Section 01 33 00- Submittal Procedures. 

.2 Product Data: 

.1 Submit manufacturer's instructions, printed product literature and data 
sheets for air duct accessories and include product characteristics, 
performance criteria, physical size, finish and limitations. 

.2 Indicate: 
.1 Flexible connections. 

1.4 DELIVERY, STORAGE AND HANDLING 
.1 Deliver, store and handle materials in accordance with Section 01 61 00 - 

Common Product Requirements and with manufacturer's written instructions. 

.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 and in accordance with manufacturer's 
recommendations in clean, dry, well-ventilated area. 

.2 Store and protect air duct accessories from nicks, scratches, and 
blemishes. 

.3 Replace defective or damaged materials with new. 

.4 Packaging Waste Management: remove for reuse of pallets, crates, padding, 
packaging materials as specified in Construction Waste Management Plan, 
Waste Reduction Workplan in accordance with Section 01 00 10 – General 
Instructions. 
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Part 2 Products 

2.1 GENERAL 
.1 Manufacture in accordance with SMACNA - HVAC Duct Construction Standards. 

2.2 FLEXIBLE CONNECTIONS 
.1 Frame: galvanized sheet metal frame 75 mm, 24 gauge. 

.2 Material: 

.1 Fire resistant, self extinguishing, silicon rubber coated glass fabric, 
temperature rated at minus 54 degrees C to plus 260 degrees C, density 
of 576 g/m2. 

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 air duct accessories 
installation in accordance with manufacturer's written instructions. 

.1 Visually inspect substrate in presence of Departmental Representative. 

.2 Inform Departmental Representative of unacceptable conditions 
immediately upon discovery. 

.3 Proceed with installation only after unacceptable conditions have been 
remedied. 

3.2 INSTALLATION 
.1 Flexible Connections: 

.1 Install in following locations: 
.1 Inlets and outlets to supply air units and fans. 
.2 Inlets and outlets of exhaust and return air fans. 
.3 As indicated. 

.2 Length of connection: no more than 150 mm. 

.3 Minimum distance between metal parts when system in operation: 75mm. 

.4 Install in accordance with recommendations of SMACNA. 

.5 When fan is running: 
.1 Ducting on sides of flexible connection to be in alignment. 
.2 Ensure slack material in flexible connection. 
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3.3 CLEANING 
.1 Progress Cleaning: clean in accordance with Section 01 00 10 - General 

Instructions. 

.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 00 10 - General Instructions. 

.3 Waste Management: separate waste materials for recycling in accordance with 
Section 01 00 10 - General Instructions. 

.1 Remove recycling containers and bins from site and dispose of materials 
at appropriate facility. 

END OF SECTION 
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