
1 General

1.1 SUMMARY
.1 Section Includes:

.1 Materials and installation of low-pressure metallic ductwork, joints and 
accessories.

.2 Related Sections:
.1 Section 01 33 00 - Submittal Procedures.
.2 Section 01 35 29 - Health, Safety and Emergency Response Procedures

1.2 REFERENCES
.1 American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. 

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

.1 ASTM A480/A480M, Standard Specification for General Requirements for Flat-
Rolled Stainless and Heat-Resisting Steel Plate, Sheet and Strip.

.2 ASTM A635/A635M, Standard  Specification for Steel, Sheet and Strip, Heavy-
Thickness Coils, Carbon, Hot Rolled.

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

.3 Health Canada/Workplace Hazardous Materials Information System (WHMIS).
.1 Material Safety Data Sheets (MSDS).

.4 National Fire Protection Association (NFPA).
.1 NFPA 90B, Standard for the Installation of Warm Air Heating and Air-

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

.1 SMACNA HVAC Duct Construction Standards - Metal and Flexible, 2nd Edition 
and Addendum No. 1.

.2 SMACNA HVAC Air Duct Leakage Test Manual, 1st Edition.

.3 IAQ Guideline for Occupied Buildings Under Construction, 1st Edition.

1.3 SUBMITTALS
.1 Submit shop drawings and product data in accordance with Section 01 33 00 - Submittal 

Procedures.

1.4 QUALITY ASSURANCE
.1 Certification of Ratings:

.1 Catalogue or published ratings shall be those obtained from tests carried out by 
manufacturer or independent testing agency signifying adherence to codes and 
standards.

.2 Health and Safety:
.1 Do construction occupational health and safety in accordance with Section 01 35 

29 - Health, Safety and Emergency Response Procedures.
.3 Indoor Air Quality (IAQ) Management Plan.

.1 Develop and implement an Indoor Air Quality (IAQ) Management Plan for 
construction and preoccupancy phases of building.

.2 During construction meet or exceed the requirements of SMACNA IAQ Guideline 
for Occupied Buildings under Construction.

1.5 DELIVERY, STORAGE AND HANDLING
.1 Protect on site stored or installed absorptive material from moisture damage.
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.2 Waste Management and Disposal:
.1 Separate waste materials for reuse in accordance with Section 01 74 19 -

Construction Waste Management Disposal.
.2 Remove from site and dispose of packaging materials at appropriate recycling 

facilities.
.3 Collect and separate for disposal paper packaging material in appropriate on-site 

bins for recycling  in accordance with Waste Management Plan.
.4 Separate for reuse and place in designated containers Steel waste in 

accordance with Waste Management Plan.
.5 Place materials defined as hazardous or toxic in designated containers.
.6 Handle and dispose of hazardous materials in accordance with CEPA, 

regulations.
.7 Fold up metal banding, flatten and place in designated area for recycling.

2 Products

2.1 SEAL CLASSIFICATION
.1 Classification as follows:

MAX Pressure Pa SMACNA Seal Class
------------------------------------------------------------------------------------

1 C
2 C
3 C
4 Unsealed

.2 Seal classification:
.1 Class C: transverse joints and connections made air tight with gaskets, sealant, 

tape or a combination thereof.   Longitudinal seams unsealed.

2.2 SEALANT
.1 Sealant: oil resistant, polymer type flame resistant duct sealant. Temperature range of 

minus 30 degrees C to plus 93 degrees C.

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

.2 Round: smooth radius or 5 piece. Centreline radius: 1.5 times diameter.
.3 Mitred elbows, rectangular:

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

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

.1 Rectangular main and branch: with radius on branch 1.5 times width of duct.

.2 Round main and branch: enter main duct at 45 degrees with conical connection.

.3 Provide volume control damper in branch duct near connection to main duct.

.4 Main duct branches: with splitter damper.
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.5 Transitions:
.1 Diverging: 20 degrees maximum included angle.
.2 Converging: 30 degrees maximum included angle.

.6 Offsets:
.1 Full radiused elbows.

.7 Obstruction deflectors: maintain full cross-sectional area.
.1 Maximum included angles: as for transitions.

2.6 GALVANIZED STEEL
.1 Lock forming quality: to ASTM A653/A653M, Z90 zinc coating.
.2 Thickness, fabrication and reinforcement: to SMACNA.
.3 Joints: to  SMACNA or proprietary manufactured duct joint. Proprietary manufactured 

flanged duct joint to be considered to be a class A seal.

2.7 HANGERS AND SUPPORTS
.1 Hangers and Supports: 

.1 Strap hangers: of same material as duct but next sheet metal thickness heavier 
than duct.

.1 Maximum size duct supported by strap hanger: 500.

.2 Hanger configuration: to ASHRAE.

.3 Hangers: black steel angle with black steel rods to ASHRAE:

Duct Size(mm) Angle Size(mm) Rod Size(mm)
--------------------------------------------------------------------------------
up to 750 25 x 25 x 3 6
751 to 1050 40 x 40 x 3 6
1051 to 1500 40 x 40 x 3 10
1501 to 2100 50 x 50 x 3 10
2101 to 2400 50 x 50 x 5 10
2410 and over 50 x 50 x 6 10

.4 Upper hanger attachments:
.1 For concrete: manufactured concrete inserts.
.2 For steel joist: manufactured joist clamp.
.3 For steel beams: manufactured beam clamps.

3 Execution

3.1 GENERAL
.1 Do work in accordance with, NFPA 90A & 90B, ASHRAE and SMACNA.
.2 Do not break continuity of insulation vapour barrier with hangers or rods.

.1 Insulate strap hangers 100 mm beyond insulated duct.
.3 Support risers in accordance with SMACNA.
.4 Install breakaway joints in ductwork on sides of fire separation.
.5 Install proprietary manufactured flanged duct joints in accordance with manufacturer's 

instructions.
.6 Manufacture duct in lengths and diameter to accommodate installation of acoustic duct 

lining.

3.2 HANGERS
.1 Strap hangers: install in accordance with SMACNA.
.2 Angle hangers: complete with locking nuts and washers.
.3 Hanger spacing: in accordance with SMACNA
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Duct Size (mm) Spacing (mm)
-----------------------------------------------------
to 1500 3000
1501 and over 2500

3.3 SEALING AND TAPING
.1 Apply sealant to outside of joint to manufacturer's recommendations.
.2 Bed tape in sealant and recoat with minimum of one coat of sealant to manufacturers 

recommendations.

END OF SECTION
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1 General

1.1 REFERENCES
.1 Sheet Metal and Air Conditioning National Association (SMACNA)

.1 SMACNA HVAC Duct Construction Standards, Metal and Flexible.
.2 Health Canada/Workplace Hazardous Materials Information System (WHMIS)

.1 Material Safety Data Sheets (MSDS).

1.2 SUBMITTALS
.1 Product Data:

.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 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 Instructions: submit manufacturer's installation instructions.
.1 Consultant will make available 1 copy of systems supplier's installation 

instructions.

2 Products

2.1 GENERAL
.1 Manufacture to SMACNA standards.

2.2 SINGLE BLADE DAMPERS
.1 Fabricate from same material as duct, but one sheet metal thickness heavier. V-groove 

stiffened.
.2 Size and configuration to recommendations of SMACNA, except maximum height 100 

mm.
.3 Locking quadrant with shaft extension to accommodate insulation thickness.
.4 Inside and outside nylon end bearings.
.5 Channel frame of same material as adjacent duct, complete with angle stop.

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 where indicated.
.2 Install in accordance with recommendations of SMACNA and in accordance with 

manufacturer's instructions.
.3 Locate balancing dampers in each branch duct, for supply, return and exhaust systems.
.4 Runouts to registers and diffusers: install single blade damper located as close as 

possible to main ducts.
.5 Dampers: vibration free.
.6 Ensure damper operators are observable and accessible.
.7 Corrections and adjustments conducted by Engineer.
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END OF SECTION
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1 General

1.1 SUMMARY
.1 Related Sections:

.1 Section 01 33 00 - Submittal Procedures.

.2 Section 01 35 29 - Health, Safety and Emergency Response Procedures.

1.2 REFERENCES
.1 American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. 

(ASHRAE).
.2 Department of Justice Canada (Jus).

.1 Canadian Environmental Protection Act (CEPA), 1999, c. 33.

.2 Transportation of Dangerous Goods Act, 1992 (TDGA), c. 34.
.3 Health Canada/Workplace Hazardous Materials Information System (WHMIS).

.1 Material Safety Data Sheets (MSDS).
.4 National Fire Protection Association (NFPA).

.1 NFPA 90A, Standard for the Installation of Air-Conditioning and Ventilating 
Systems.

.2 NFPA 90B, Standard for Installation of Warm Air Heating and Air-Conditioning 
Systems.

.5 Sheet Metal and Air-Conditioning Contractors' National Association (SMACNA).
.1 SMACNA HVAC Duct Construction Standards - Metal and Flexible, (Addendum 

No.1, November 1997).
.2 SMACNA IAQ Guideline for Occupied Buildings under Construction, 1st Edition.

.6 Underwriters' Laboratories Inc. (UL).
.1 UL 181, Standard for Factory-Made Air Ducts and Air Connectors.

.7 Underwriters' Laboratories of Canada (ULC).
.1 CAN/ULC-S110, Fire Tests for Air Ducts.

1.3 SUBMITTALS
.1 Make submittals in accordance with Section 01 33 00 - Submittal Procedures.
.2 Product Data: submit WHMIS MSDS for the following:

.1 Thermal properties.

.2 Friction loss.

.3 Acoustical loss.

.4 Leakage.

.5 Fire rating.
.3 Samples: submit samples with product data of different types of flexible duct being used 

in accordance with Section 01 33 00 - Submittal Procedures.

1.4 QUALITY ASSURANCE
.1 Certification of Ratings:

.1 Catalogue or published ratings to be those obtained from tests carried out by 
manufacturer or independent testing agency signifying adherence to codes and 
standards.

.2 Health and Safety:
.1 Do construction occupational health and safety in accordance with Section 01 35 

29 - Health, Safety and Emergency Response Procedures.
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1.5 DELIVERY, STORAGE AND HANDLING
.1 Protect on site stored or installed absorptive material from moisture damage.
.2 Waste Management and Disposal:

.1 Separate waste materials for reuse in accordance with Section 01 74 19 -
Construction Waste Management Disposal.

.2 Remove from site and dispose of packaging materials at appropriate recycling 
facilities.

.3 Collect and separate for disposal paper packaging material in appropriate on-site 
bins for recycling  in accordance with Waste Management Plan.

.4 Place materials defined as hazardous or toxic in designated containers.

.5 Handle and dispose of hazardous materials in accordance with CEPA, 
regulations.

.6 Ensure emptied containers are sealed and stored safely.

.7 Fold up metal banding, flatten and place in designated area for recycling.

1.6 INDOOR AIR QUALITY (IAQ) MANAGEMENT PLAN
.1 During construction meet or exceed the requirements of SMACNA IAQ Guideline for 

Occupied Buildings under Construction.

2 Products

2.1 GENERAL
.1 Factory fabricated to CAN/ULC-S110.
.2 Pressure drop coefficients listed below are based on relative sheet metal duct pressure 

drop coefficient of 1.00.
.3 Flame spread rating not to exceed 25. Smoke developed rating not to exceed 50.

2.2 METALLIC - UNINSULATED
.1 Type 1: spiral wound flexible aluminum, as indicated.
.2 Performance:

.1 Factory tested to 2.5 kPa without leakage.

.2 Maximum relative pressure drop coefficient: 3.

2.3 METALLIC - INSULATED
.1 Type 2: spiral wound flexible aluminum with factory applied, 37 mm thick flexible glass 

fibre thermal insulation with vapour barrier and vinyl, reinforced mylar/neoprene 
laminate, or aluminum jacket, as indicated.

.2 Performance:
.1 Factory tested to 2.5 kPa without leakage.
.2 Maximum relative pressure drop coefficient: 3.
.3 Thermal loss/gain: 1.3 W/m2. degrees C mean.

2.4 NON-METALLIC - UNINSULATED
.1 Type 3: non-collapsible, coated mineral base fabric or aluminum foil mylar type, 

mechanically bonded to, and helically supported by, external steel wire, as indicated.
.2 Performance:

.1 Factory tested to 2.5 kPa without leakage.

.2 Maximum relative pressure drop coefficient: 3.

2.5 NON-METALLIC - INSULATED
.1 Type 4: non-collapsible, coated mineral base fabric or aluminum foil/mylar type 

mechanically bonded to, and helically supported by, external steel wire with factory 
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applied, 37 mm thick flexible mineral fibre thermal insulation with vapour barrier and vinyl 
or reinforced mylar/neoprene laminate jacket, as indicated.

.2 Performance:
.1 Factory tested to 2.5 kPa without leakage.
.2 Maximum relative pressure drop coefficient: 3.
.3 Thermal loss/gain: 1.3 W/m2. degrees C mean.

3 Execution

3.1 DUCT INSTALLATION
.1 Install in accordance with: CAN/ULC-S110, NFPA 90A & 90B and SMACNA.

END OF SECTION
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1 General

1.1 RELATED SECTIONS
.1 Section 01 33 00 - Submittal Procedures.
.2 Section 01 35 29 - Health, Safety and Emergency Response Procedures

1.2 REFERENCES
.1 American Society for Testing and Materials International, (ASTM).

.1 ASTM C423, Standard Test Method for Sound Absorption and Sound Absorption 
Coefficients by the Reverberation Room Method.

.2 ASTM C916, Standard Specification for Adhesives for Duct Thermal Insulation.

.3 ASTM C1071, Standard specification for Fibrous Glass Duct Lining Insulation 
(Thermal and Sound Absorbing Material).

.4 ASTM C1338, Standard Test Method for Determining Fungi Resistance of 
Insulation Materials and Facings.

.5 ASTM G21, Standard Practice for Determining Resistance of Synthetic 
Polymeric Materials to Fungi.

.2 Department of Justice Canada (Jus).
.1 Canadian Environmental Protection Act (CEPA), 1999, c. 33.

.3 Health Canada/Workplace Hazardous Materials Information System (WHMIS).
.1 Material Safety Data Sheets (MSDS).

.4 National Fire Protection Association (NFPA).
.1 NFPA 90A, Standard for the Installation of Air Conditioning and Ventilating 

Systems.
.2 NFPA 90B, Standard for the Installation of Warm Air Heating and Air Conditioning 

Systems.
.5 North American Insulation Manufacturers Association (NAIMA).

.1 NAIMA AH116, Fibrous Glass Duct Construction Standards.
.6 Sheet Metal and Air Conditioning Contractor's National Association (SMACNA).

.1 SMACNA, HVAC DCS, HVAC, Duct Construction Standards, Metal and Flexible.

.2 SMACNA IAQ Guideline for Occupied Buildings 95.
.7 Transport Canada (TC).

.1 Transportation of Dangerous Goods Act (TDGA), 1992, c. 34.
.8 Underwriter's Laboratories of Canada (ULC).

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

1.3 SUBMITTALS
.1 Submit product data in accordance with Section 01 33 00 - Submittal Procedures.
.2 Submit WHMIS MSDS - Material Safety Data Sheets.

1.4 HEALTH AND SAFETY
.1 Do construction occupational health and safety in accordance with Section 01 35 29 -

Health, Safety and Emergency Response Procedures.

1.5 DELIVERY, STORAGE AND HANDLING
.1 Protect on site stored or installed absorptive material from moisture damage.

1.6 WASTE MANAGEMENT AND DISPOSAL
.1 Separate waste materials for reuse in accordance with Section 01 74 19 - Construction 

Waste Management Disposal.
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.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.

.3 Collect and separate for disposal paper packaging material in appropriate on-site bins 
for recycling in accordance with Waste Management Plan.

.4 Place materials defined as hazardous or toxic in designated containers.

.5 Handle and dispose of hazardous materials in accordance with  CEPA regulations.

.6 Ensure emptied containers are sealed and stored safely.

.7 Fold up metal banding, flatten and place in designated area for recycling.

1.7 SUSTAINABLE REQUIREMENTS
.1 During construction meet or exceed the requirements of SMACNA IAQ Guideline for 

Occupied Buildings under Construction.

2 Products

2.1 DUCT LINER
.1 General:

.1 Mineral Fibre duct liner: air surface coated mat facing.

.2 Flame spread rating shall not exceed 25. Smoke development rating shall not 
exceed 50 when tested in accordance with CAN/ULC-S102.

.3 Recycled Content: EcoLogo certified.

.4 Fungi resistance: to ASTM C1338.
.2 Rigid:

.1 Use on flat surfaces where indicated.

.2 25 mm thick, to ASTM C1071, Type 2, fibrous glass rigid board duct liner.

.3 Density: 48 kg/m3 minimum.

.4 Thermal resistance to be minimum 0.76 (m2. degrees C)/W for 25 mm thickness 
when tested in accordance with ASTM C177, at 24 degrees C mean 
temperature.

.5 Maximum velocity on faced air side: 20.3 m/sec.

.6 Minimum NRC of 0.70 at 25 mm thickness based on Type A mounting to ASTM 
C423.

.7 Recycled Content: EcoLogo certified.

2.2 ADHESIVE
.1 Adhesive: to NFPA 90A and NFPA 90B.
.2 Flame spread rating shall not exceed 25. Smoke development rating shall not exceed 

50. Temperature range minus 29 degrees C to plus 93 degrees C.
.3 Water-based fire retardant type.

2.3 FASTENERS
.1 Weld pins 3.8 mm diameter, length to suit thickness of insulation. Nylon or metal 

retaining clips, 32 mm square.

2.4 JOINT TAPE
.1 Poly-Vinyl treated open weave fiberglass membrane 50 mm wide.

2.5 SEALER
.1 Meet requirements of NFPA 90A & 90B.
.2 Flame spread rating shall not exceed 25. Smoke development rating shall not exceed 

50. Temperature range minus 68 degrees C to plus 93 degrees C.
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3 Execution

3.1 GENERAL
.1 Do work in accordance with SMACNA HVAC Duct Construction Standards except as 

specified otherwise.
.2 Line inside of ducts where indicated.
.3 Duct dimensions, as indicated, are clear inside duct lining.

3.2 DUCT LINER
.1 Install in accordance with manufacturer's recommendations, and as follows:

.1 Fasten to interior sheet metal surface with 100% coverage of adhesive to ASTM 
C916

.1 Exposed leading edges and transverse joints to be factory coated or 
coated with adhesive during fabrication.

.2 In addition to adhesive, install weld pins not less than 2 rows per surface and not 
more than 425 mm on centres to compress duct liner sufficiently to hold it firmly 
in place.

.1 Spacing of mechanical fasteners in accordance with SMAC HVAC Duct 
Construction Standards.

.2 In systems, where air velocities exceeds 10.6 m/sec, install galvanized sheet metal 
noising to leading edges of duct liner.

3.3 JOINTS
.1 Seal  butt joints, exposed edges, weld pin and clip penetrations and  damaged areas of 

liner with joint tape and sealer. Install joint tape in accordance with manufacturer's 
written recommendations, and as follows:

.1 Bed tape in sealer.

.2 Apply two coats of sealer over tape.
.2 Replace damaged areas of liner at discretion of Consultant.
.3 Protect leading and trailing edges of duct sections with sheet metal nosing having 15 

mm overlap and fastened to duct.

END OF SECTION
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