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1.
General

1.1
RELATED REQUIREMENTS

.1
Mechanical General Requirements:
Section 20 00 13.

1.2
PRODUCT OPTIONS AND SUBSTITUTIONS

.1
Refer to Division 01 for requirements pertaining to product options and substitutions.

1.3
SHOP DRAWINGS AND PRODUCT DATA

.1
Comply with requirements of Section 20 00 13.

.2
Submit an insulation schedule, including the following information for each application:

.1
Material

.2
"k" value

.3
Thickness

.4
Density

.5
Finish

.6
Jacket

.3
Submit product data and test reports when requested to substantiate that insulation and recovery assemblies meet flame/smoke development ratings and performance requirements for the assembly and thickness used.

1.4
DEFINITIONS

.1
For the purposes of this section, the following definitions apply:

.1
Concealed:  ductwork and equipment in shafts, furring, suspended ceilings and attics.

.2
Exposed:  ductwork and equipment in mechanical rooms or otherwise not "concealed". Ductwork in the crawlspace is not considered exposed.

.3
"k" Value:  thermal conductivity of insulating material per unit of thickness (W/m.oC).

1.5
FLAME/SMOKE DEVELOPMENT RATINGS

.1
Duct insulation, recovery materials, vapour barrier facings, tapes and adhesives shall have maximum flame spread ratings less than or equal to 25 and maximum smoke developed less than or equal to 50, when tested in accordance with CAN/ULC‑S102-1988, NFPA 255‑1996 or ASTM E84‑96a.

.2
Insulating materials and accessories shall withstand service temperatures without smoldering, glowing, smoking or flaming when tested in accordance with ASTM C411‑82.

2.
Products

2.1
HOT DUCT INSULATION

.1
Hot Duct Insulation - Round and Oval

.1
Material:  flexible mineral fibre blanket insulation to CAN/CGSB‑51.11-92.

.2
"k" Value:  maximum 0.038 W/m.oC at 24oC mean temperature.

.3
Service Temperature:  20oC to 65oC.

.2
Hot Duct Insulation - Rectangular

.1
Material:  rigid mineral fibre insulation to CAN/CGSB-51.10-92.

.2
"k" Value:  maximum 0.035 W/m.oC at 24oC mean temperature.

.3
Service Temperature:  20oC to 65oC.

2.2
COLD DUCT INSULATION

.1
Cold Duct Insulation - Round and Oval

.1
Material:  flexible mineral fibre blanket insulation to CAN/CGSB-51.11-92.

.2
"k" Value:  maximum 0.038 W/m.oC at 24oC mean temperature.

.3
Service Temperature:  -40oC to 65oC.

.4
Jacket:  factory applied reinforced aluminum foil vapour barrier to CGSB 51‑GP‑52Ma.

.2
Cold Duct Insulation - Round (Exposed to Outdoors)

.1
Material:  semi-rigid mineral fibre in roll form.

.2
"k" Value:  maximum 0.038 W/m.oC at 24oC mean temperature

.3
Service Temperature:  -40oC to 65oC.

.4
Jacket:  factory applied reinforced aluminum for vapour barrier to CGSB 51‑GP‑52Ma, Type 1.

.3
Cold Duct Insulation - Rectangular

.1
Material:  rigid mineral fibre insulation to CAN/CGSB‑51.10-92.

.2
"k" Value:  maximum 0.038 W/m.oC at 24oC mean temperature.

.3
Service Temperature:  20oC to 65oC.

.4
Jacket:  factory applied reinforced aluminum foil vapour barrier to CGSB 51‑GP‑52Ma, Type 1.

2.3
ACOUSTIC DUCTWORK INSULATION

.1
Material:  flexible or rigid mineral fibre acoustical insulation.

.2
Acoustic Properties:  minimum NRC or 0.75 for 25 mm thickness.

.3
"k" Value:  maximum 0.035 W/moC at 24oC mean temperature.

.4
Service Temperature:  -40oC to 65oC.

.5
Surface Finish:  air stream side coated to prevent fibre erosion.  Surface roughness not exceeding 0.58 mm.

2.4
BREECHING INSULATION

.1
Material:  Semi-rigid mineral fibre with glass mat.

.2
"k" Value:  Maximum 0.038 W/moC at 24oC mean temperature.

.3
Service Temperature:  65oC to 450oC.

2.5
ACCESSORIES

.1
Joint Tape:  self-adhesive, 100 mm wide with vapour barrier.

.2
Contact Adhesive:  quick setting, adhesive to adhere flexible or rigid mineral fibre insulation to ducts.

.3
Lap Seal Adhesive:  quick setting adhesive for joints and lap sealing of vapour barriers.

.4
Canvas Adhesive:  dilute, washable, fire retardant lagging adhesive for cementing canvas jacket to duct insulation.

.5
Pins:  welding pins 4 mm diameter shaft with 35 mm diameter head for installation through the insulation.  Length to suit thickness of insulation with 32 mm square nylon retaining clips.

.6
Finishing Cement:  to CAN/CGSB-51.12-95, mineral fibre hydraulic setting thermal insulating and finishing cement for use up to 650oC.

2.6
RECOVERY MATERIALS

.1
Canvas:  ULC listed, 220 g/m2 plain weave cotton fabric.

.2
Aluminum Jacket:  0.5 mm thick with aluminum alloy butt straps, secured with mechanical fastener.

3.
Execution

3.1
INSTALLATION, GENERAL

.1
Dimensions shown are clear inside free area measurement regardless of insulation placement.  Fabricate ducts accordingly.

.2
Apply insulation after required duct system tests have been completed and inspected by the Minister.

.3
Ensure duct surfaces are clean and dry before installing insulation.

.4
Install insulation over entire surface of duct, for full length of duct run including portions of duct passing penetrations through walls and floors.

.5
Install insulation in a manner to insure hangers and standing duct seams do not penetrate insulation.

.6
Locate finished seams in least visible location.

.7
Do not insulate ductwork with external thermal insulation where acoustic duct insulation has been specified.

.8
Install insulation at ambient temperatures within acceptable ratings for tapes, sealants and adhesives.

3.2
HOT DUCT INSULATION APPLICATION

.1
Adhere insulation to round and oval ductwork with contact adhesive applied in 150 mm wide strips on 400 mm centres.  Band on outside with wire until adhesive has set.

.2
Butt insulation and seal joints with lap seal adhesive; cover joint with joint tape.

.3
Secure rigid insulation on rectangular ducts with 50% area coverage using contact adhesive, impale on pins located 400 mm on centre, secure in place with retaining clips.

.4
Butt rigid insulation on rectangular ducts and seal joints with lap seal adhesive; cover joints with 100 mm strips of open mesh cloth imbedded between two coats of lap seal adhesive.

3.3
COLD DUCT INSULATION APPLICATION

.1
Adhere mineral fibre insulation to round and oval ductwork with adhesive applied in 150 mm wide strips on 400 mm centres.  Band on outside until mastic sets then remove bands.

.2
Butt mineral fibre insulation and seal joints with lap seal adhesive; cover joint with joint tape.

.3
Secure rigid insulation on rectangular ducts with 50% area coverage of adhesive and impale on pins located 400 mm on centre and secure in place with the retaining clips.

.4
Butt rigid insulation on rectangular ducts and seal joints with lap seal adhesive; cover joints with 100 mm strips of open mesh cloth imbedded between two coats of lap seal adhesive.

3.4
ACOUSTIC DUCT INSULATION APPLICATION

.1
Line ducts with flexible or rigid acoustic insulation.  Line plenums with rigid acoustical insulation.  Adhere insulation to duct with 100% coverage of contact adhesive and pins located 400 mm OC each way.  Secure in place with retaining clips.  Remove excess length of pins and cover with brush coat of lap seal adhesive.

.2
Bevel corners at joints and butt together.  Brush coat all cut edges with lap seal adhesive.  Install acoustic gauze over all cut corners and joints and brush coat with lap seal adhesive.

.3
Where duct velocities exceed 15 m/s, cover insulation with 0.8 mm perforated galvanized steel with 24% free area.

SPEC NOTE:  Specify Acoustic duct Installation when insulation occurs on site.  Where applicable, delete Acoustic Duct Insulation requirements and specify requirements in Section 23 31 13 - Ductwork, for prefabricated acoustic lined ducts.

3.5
BREECHING INSULATION APPLICATION

.1
Face breeching with 9.5 mm rib lath turn out to provide 12 mm space between insulation and hot surface and 12.5 mm mesh expanded lath on the outside.

.2
Butt insulation firmly together and secure with 1.6 mm galvanized wire.

.3
Lace metal mesh together.  [Coat with 12 mm thick finishing cement.  Finish with a final 12 mm coat of finishing cement with 25% by weight of Portland cement.  Trowel to a smooth hard finish.]Finish with aluminum jacket. Locate seams in least visible location.]

3.6
EXPOSED DUCTS

.1
Finish indoors exposed external thermal insulated ducts with [canvas jacket suitable for paint finish] [aluminum jacket] throughout including the mechanical room.  Indoors acoustic insulated ductwork shall not require recovery jacket.

SPEC NOTE:  Use canvas jacket finish for painted ductwork.

.2
Finish external thermal or acoustic insulated ducts exposed to outdoors with aluminum jacket.  Caulk all joints on jacket for weathertight finish.  Locate longitudinal joints in least weather exposed position.

3.7
INSULATION TYPE AND THICKNESS SCHEDULE

SPEC NOTE:  Insulation thicknesses generally conform to ASHRAE recommendations.

	Service Type
	Insulation

Type
	Insulation

Thickness

(mm)

	Exhaust and relief ducts within 3 m of exterior openings
	Hot duct
	25

	Relief ducts and plenums
	Hot duct
	25

	Supply ducts and plenums
	Hot duct
	25

	[                        ]
	Hot duct
	[   ]

	Combustion air
	Cold duct
	50

	Outside air
	Cold duct
	50

	Mixing plenums
	Cold duct
	50

	Supply air plenums
	Cold duct
	25

	Supply ducts
	Cold duct
	25

	Supply and return ducts exposed to outdoors
	Cold duct
	50

	Supply and return ducts in cold attic spaces
	Cold duct
	50

	[                        ]
	Cold duct
	[   ]

	Supply and return
	Acoustic
	25

	Supply and return Exposed to Outdoors
	Acoustic
	50



	Plenums
	Acoustic
	25

	[                        ]
	Acoustic
	[   ]

	Boilers
	Breeching
	50



Continued next page
3.7
INSULATION TYPE AND THICKNESS SCHEDULE (CONT'D)

SPEC NOTE:  Insulation thicknesses generally conform to ASHRAE recommendations.

	Service Type
	Insulation

Type
	Insulation

Thickness

(mm)

	Domestic hot water heaters, atmospheric burners
	Breeching
	25

	Furnaces
	Breeching
	25

	Gas-fired unit heaters
	Breeching
	25

	Indirect gas-fired air handling units, forced air burners
	Breeching
	25

	Indirect gas-fired air handling units, atmospheric burners
	Breeching
	50

	[                        ]
	Breeching
	[   ]
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