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SECTION 15290

DUCTWORK INSULATION

1.00 GENERAL

1.01 PRINCIPal WORK IN THIS SECTION

A. Principle work in this Section includes the providing of labor, materials, equipment and services necessary for a complete and safe installation of insulation for ducts, plenums, and casings.  Non-insulated ductwork and equipment are listed under Applications.

1.02 QUALITY ASSURANCE

A. Insulation materials, including jackets, facings, adhesives, coatings, and accessories, shall be fire hazard rated and listed by Underwriters' Laboratory, Inc., using the Steiner Tunnel Test Method for Fire Hazard Classification of Building Materials, Standard UL 723 (ASTM E‑84) and NFPA 255.

1. The Underwriters' Laboratory, Inc. listed Class I flamespread rating shall be a maximum of 25 and the fuel contributed and smoke developed rating shall be a maximum of 50.

2. Flameproofing treatments which are subject to deterioration from moisture or humidity are not acceptable.

B. Insulation products shall carry ISO 9000/9001/9002 certification or guaranteed to meet the ISO standards.

C. Refer to Section GENERAL PROVISIONS, MECHANICAL for Guarantee and other Quality Assurance requirements.

1.03 SUBMITTALS

A. Submit product data, schedule, and samples for the following items per the provisions of Division 1 and this Division’s General Provisions.

NOTE:
THIS SHOULD BE A NUMERICAL LIST OF DETAILED ITEMS THAT THE ENGINEER WISHES TO REVIEW.  IT SHOULD BE SPECIFIC AND NOT VAGUE.  A DATABASE WILL BE GENERATED FROM THIS LIST (FOR EACH INDIVIDUAL PROJECT) AND THE SHOP DRAWING DEPARTMENT WILL TRACK THE PERFORMANCE OF THE CONTRACTOR.  THIS WILL TAKE THE GUESS-WORK OUT OF WHICH SUBMITTALS HAVE BEEN SUBMITTED AND WILL ALLOW US TO PRO-ACTIVELY KEEP THE CONSTRUCTION PROCESS ON SCHEDULE.

KEEP IN MIND THAT ANYTHING REQUESTED IN THE GENERAL PROVISIONS SECTION WILL BE TRACKED UNDER THE GENERAL DIVISIONS FILE (BY THE SHOP DRAWING DEPARTMENT). KEEP 1.03 SIMPLE AND ONLY HAVE A 1.03 A AND NO 103 B.

IF ITEMS ARE LENGTHY, PROVIDE A ONE OR TWO WORD DESCRIPTION WITH A COLON, FOLLOWED BY THE MORE LENGTHY DESCRIPTION.

1. Product data:  Insulation materials, vapor barrier materials, adhesives, fastening devices and finishes and jacketing.

2. Schedule:  Listing the work that will be insulated and a description of insulation materials and finishing procedures and a certificate indicating compliance with codes.

3. Samples:  Insulation materials, jackets, and finishes.

1.04 Definitions

A. Exposed:  Ductwork located in mechanical equipment rooms and in indoor areas which will be visible without removing ceilings or opening access panels.

B. Concealed:  Indoor ductwork which is not exposed.

C. Outdoor:  Ductwork which is exposed to the weather.

1.05 RELATED WORK AND REQUIREMENTS

A. Requirements of GENERAL CONDITIONS, DIVISION NO. 1 apply to all work in this Section.

1.06 REFERENCE STANDARDS

A. Published specifications standards, tests or recommended methods of trade, industry or governmental organizations apply to work in this Section.

B. Comply with all applicable national, state and local codes and refer to Section GENERAL PROVISIONS, MECHANICAL for additional Reference Standards.

2.00 PRODUCTS

2.01 BASE BID MANUFACTURERS

A. Fiberglass insulation:

1. Certain Teed Corp.

2. Johns Manville Corp.

3. Owens-Corning Fiberglas Corp.

4. Knauf Fiber Glass.

B. Calcium silicate insulation:

1. Johns Manville Corp.

2. Calsilite Manufacturing Corp.

3. Pabco Inc.

C. Fire resistive duct wrap:

1. Premier Refractories and Chemicals, Inc.

2. 3-M Co.

D. Cellular glass insulation:

1. Pittsburgh Corning Corp.

E. Finishes, adhesives and sealants:

1. Foster Products Div. of H.B. Fuller Co.

2. Hardcast, Inc.

3. Childers Products Co.

4. Armstrong World Industries.

F. Weld pins:

1. AGM Industries, Inc.

2. Duro‑Dyne Corp.

G. Weatherproof aluminum jacket:

1. Pabco, Inc.

2. General Aluminum Supply Co.

3. Childers Products Co.

H. Insulating & finishing cement:

1. Keene Corp.

2. Insulation Industries, Inc.

3. Ryder Industries, Inc.

I. Insulating tapes:

1. Compac Corp.

2. Nashua Corp.

3. Fasson.

2.02 DUCTwork AND EQUIPMENT INSULATION

A. Type D-1:  Fiberglass blanket.  The maximum K factor shall be 0.28 at 75ºF mean temperature with a minimum density of 0.75 pounds per cubic foot.  Insulation shall be provided with a factory-applied foil-scrim-kraft (FSK) facing.  Insulation shall be equal to Johns Manville Microlite Type 75 FSK.

B. Type D-2:  Fiberglass board.  The maximum K factor shall be 0.23 at 75ºF mean temperature with a minimum density of 3 pounds per cubic foot.  Insulation shall be provided with a factory-applied all purpose (AP) facing.  Insulation shall be equal to Johns Manville Type 814 Spin-Glass AP.

C. Type D-3:  Fiberglass board.  The maximum K factor shall be 0.22 at 75ºF mean temperature, with a minimum density of 6 pounds per cubic foot and a factory-applied FSK facing.  Insulation shall be similar to Johns Manville 817 Spin-Glas FSK.

D. Type D-4:  Weatherproof fiberglass board.  The maximum K factor shall be 0.22 at 75ºF mean temperature, with a minimum density of 6 pounds per cubic foot and a factory-applied all purpose or all service jacket facing.  Insulation shall be similar to Johns Manville Type 817 Spin-Glass AP.

E. Type D-5:  Acrylic coated fiberglass board.  The maximum K factor shall be 0.23 at 75ºF mean temperature with a minimum density of 3 pounds per cubic foot.  The acrylic coating shall be located on the air stream side.  Insulation shall be similar to Johns Manville Permacote R-300 and be in compliance with NFPA 90A and 90B.

F. Type D-6:  Calcium silicate block.  The maximum K factor shall be 0.44 at 300ºF mean temperature with a minimum density of 12 pounds per cubic foot.  Deflection at 200 PSIG shall be less than 5 percent.  The block shall be scored as required to fit round ducts.  Insulation shall be asbestos free and similar to Johns Manville Thermo-12 Gold.

G. Type D-7:  Vermiculite fireproof plaster.  The plaster shall contain mineral wool binders, be asbestos free, and similar to International Vermiculite Co. Therm-O-Seal.

H. Type D-8:  Fire resistive duct wrap.  Thermal conductivity value shall be 0.44 at 500ºF.  Ceramic fiber blanket shall be manufactured from refractory inorganic oxides, with foiled face, and rated for 2300ºF.  Insulation shall be similar to Premier Pyroscat FP.

2.03 FINISHES, ADHESIVES, SEALANTS AND JACKETS

A. Type F-3:  Vinyl acrylic finish.  The white vinyl acrylic breather mastic shall be applied over 10 x 10 or 20 x 20 mesh white glass, polyester or nylon cloth reinforcing membrane.  It shall have a 51 mil dry film thickness.  The mastic shall be similar to Foster GPM Mastic 35-00 with UL label.

B. Type F-4:  Aluminum jacketing.  The jacketing shall have a minimum 0.016 inch wall thickness and have longitudinal joints with lock seams.

C. Type F-5:  Elastomeric vapor barrier mastic.  The elastomer based vapor barrier mastic shall be applied over 10 x 10 or 20 x 20 glass, polyester or nylon cloth reinforcing membrane.  It shall have a 50 mil dry film thickness.  The mastic shall be similar to Foster Monolar 60-38 or 60-56.

D. Type F-6:  white finishing and insulating cement.  One (1) coat shall be applied over hexagonal wire mesh.  The cement shall be similar to Insulation industries - Smooth Cote.

E. Type F-7:  Off-white vapor seal adhesive.  The adhesive shall be non‑flammable, solvent based, quick setting and with a maximum permeance of 0.05.  The adhesive shall be equal to Foster Spark-Fas 8520.

F. Type F-9:  Flexible vapor barrier sealant and bedding compound.  The compound shall be equal to Foster Foamseal 30-45.

2.04 WIRE, BANDING AND FASTENING DEVICES

A. The wire shall be a minimum 16 gauge copper clad annealed steel wire.  The bands shall be ¾ inch nominal width with wing seals, of minimum thickness as follows:

1. Aluminum: 0.007 inches where exposed to weather, 0.020 inches.

2. Galvanized steel: 0.005 inches.

3. Stainless steel: 0.005 inches.

B. Staples shall be the outward clinching type of corrosion resistant steel.  The weld pins which support and fasten the duct insulation shall be a minimum 1/8 inch diameter with speed washer or integral flange of minimum 1 3/8 inch diameter.  Metal lathe shall consist of galvanized steel.

C. Insulation tape:  Tape shall be UL rated with all service or foil-scrim jacket to match insulation and of width as noted.  The tape shall be similar to Compac Corp. UL ASJ or UL FKJ PS Tape.

3.00 EXECUTION

3.01 DUCTWORK

A. Insulate ducts in the following systems:

1. All air conditioning supply.

2. Air conditioning return, except ductwork exposed in air-conditioned spaces, and ductwork installed in hung ceiling where spaces immediately above and below are both air-conditioned.

3. Heating and ventilation system supply, except branch ductwork exposed in heated spaces served.

4. Outdoor heating and ventilating system return.

5. Outside air intake ducts indoors.

6. Exhaust air ductwork between louvers and 2 feet upstream of automatic dampers.

7. Exhaust duct passing through air conditioned spaces.

8. Kitchen range hood exhaust systems.

9. Any ductwork in which the air temperature may exceed 85ºF.

10. Others as noted.

B. Insulation is not required where sound-lining is of minimum thickness specified for insulation.

C. Insulation schedules:

1. Rectangular ductwork except outdoor air intake duct:

	INSULATION SCHEDULE - RECTANGULAR DUCTWORK

	
	CONCEALED
	EXPOSED
	OUTDOOR

	TYPE
	D-1
	D-2
	D-4

	FINISH
	---
	---
	F-3

	THICKNESS
	1-1/2 INCHES
	1-1/2 INCHES
	2 INCHES

	VAPORSEAL
	YES
	YES
	YES


2. Round ductwork except outdoor air-intake duct:

	INSULATION SCHEDULE - ROUND DUCTWORK

	
	CONCEALED
	EXPOSED

	TYPE
	D-1
	D-1

	FINISH
	---
	F-4

	THICKNESS
	1-1/2 INCHES
	1-1/2 INCHES

	VAPORSEAL
	YES
	YES


3. Rectangular outside air ducts:

	INSULATION SCHEDULE - RECTANGULAR OUTSIDE AIR INTAKE DUCTWORK

	
	CONCEALED
	EXPOSED

	TYPE
	D-3
	D-4

	FINISH
	---
	F-5

	THICKNESS
	2 INCHES
	2 INCHES

	VAPORSEAL
	YES
	YES


4. Round outside air ducts:

	INSULATION SCHEDULE - ROUND OUTSIDE AIR DUCTWORK

	
	CONCEALED
	EXPOSED

	TYPE
	D-1
	D-1

	FINISH
	---
	F-4

	THICKNESS
	2 INCHES
	2-1/2 INCHES

	VAPORSEAL
	YES
	YES


3.02 PLENUMS, HOUSINGS AND CASINGS

A. Insulate plenums, housings and casings in the following systems:

1. Air-conditioning systems supply and return.

2. Heating and ventilation system supply.

3. Outside air intake: all systems.

4. Mixing plenums.

5. Exhaust plenums open to the exteriors

6. Humidifier housings.

B. Insulation is not required where sound-lining is of minimum thickness specified for insulation.

C. Insulation schedule:

	
	CONCEALED
	EXPOSED
	OUTDOOR

	TYPE
	D-3
	D-4
	D-4

	FINISH
	VAPOR SEAL COLD DUCTS
	F-5
	WEATHER PROOF

	THICKNESS
	2 INCHES
	2-1/2 INCHES
	1 INCHES

	VAPORSEAL
	YES
	YES
	NO


3.03 HIGH TEMPERATURE DUCTWORK

A. Systems:  Insulate kitchen range hood exhaust, boiler breaching, rectangular diesel generator engine exhaust and ductwork when temperatures may exceed 180ºF.

B. Insulation requirements for all interior and accessible exterior locations shall be 2 inch minimum.  Type D-6 (calcium silicate) with Type F-6 finish.

3.04 FIREPROOF DUCTWORK

A. Systems: ductwork acting as an integral part of 2-hour rated fire partition, and duct sleeve connecting two 2-hour fire rated partition and fire damper, where fire damper cannot be mounted on wall and ductwork as noted.

B. Insulation requirements:  Insulation shall be:

1. Type D-7 (vermiculite), with two (2) layers of 1 inch each and Type F‑6 finish for exposed, accessible ductwork.  No finish is required for concealed ductwork.

2. Type D-8 (ceramic fiber blanket), with two (2) layers of l-1/2 inch thickness each, and applied with manufacturer’s sealant and adhesive.

3.05 insulation procedures

A. General:

1. Apply insulation only after the required pressure and leakage tests have been completed.

2. Clean surfaces of dust, grease, and foreign matter and dry before application of insulation.

3. All insulation joints shall be butted firmly together and all jackets shall be smoothly and securely installed.

4. Insulate each duct individually.

5. Do not use multiple pieces of insulation where a full length section will fit.

6. All materials shall be installed in strict accordance with manufacturers’ recommendations.

B. Ducts, plenums, casings, and housing:

1. Fiberglass blanket:  Secure bottom of rectangular ducts over 24 inches wide with weld pins 12 inches on center.  Secure joints with outward clinching staples 6 inches on center.  Seal all strips with foil vapor barrier tape and Type F-7 vaporseal adhesive.

2. Fiberglass board: seal joints and breaks in facings with 3 inch wide tape to match facing and adhere with vapor seal adhesive.  Apply 5 inch wide tape at corners.  Weld pins on top, sides and bottom.

3. Calcium Silicate blocks: secure insulation with wire at 9 inches on center with weld pins on sides and bottom.  At penetration of smoke and fire barriers, seal opening between insulation and sleeve with firestop material in accordance with NFPA 90-A.

C. Weld pins and anchors: spacing shall be maximum 12 inch centers and minimum two (2) rows per side of duct.  Maximum permissible load shall be 5 pounds for 2 inch x 2 inch baseplate and 10 pounds for 2 3/4 inch x 2 3/4 inch baseplate.  Clip off pin penetrations flush with insulation surface or facing.  Seal pins and washers with 4 inch square pieces of Type F‑9 vapor barrier tape to match facing and adhere with vaporseal adhesive.

D. Adhesives and coatings:

1. Apply in accordance with the manufacturer's recommendations.

END OF SECTION
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