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GENERAL
SUMMARY 
Related Documents:
Drawings and general provisions of the Subcontract apply to this Section.
Review these documents for coordination with additional requirements and information that apply to work under this Section.
Section Includes:
Ductwork insulation.
Insulation jackets.
Insulation vapor barriers.
Related Sections:
Division 01 Section "General Requirements."
Division 01 Section "Special Procedures."
Division 23 Section "Ductwork".
Division 23 Section "Identification for HVAC Piping and Equipment".
REFERENCES  
General:
The following documents form part of the Specifications to the extent stated. Where differences exist between codes and standards, the one affording the greatest protection shall apply.
Unless otherwise noted, the referenced standard edition is the current one at the time of commencement of the Work.
Refer to Division 01 Section "General Requirements" for the list of applicable regulatory requirements.
Refer to Division 23 Section "Common Results for HVAC" for codes and standards, vibration and noise, and other general requirements.
ASTM International:
ASTM C553 	Standard Specification for Mineral Fiber Blanket Thermal Insulation for Commercial and Industrial Applications
ASTM C612 	Standard Specification for Mineral Fiber Block and Board Thermal Insulation
ASTM E84 	Standard Test Method for Surface Burning Characteristics of Building Materials
Code of Federal Regulations 29 CFR 1910.7 Definitions and Requirements for a A nationally Recognized Testing Laboratory (NRTL)
NFPA - National Fire Protection Association: 
NFPA 255 Surface Burning Characteristics of Building Materials
Underwriters Laboratory (UL):
UL Building Materials List
UL 723 Surface Burning Characteristics of Building Materials
INSULATION WORK REQUIREMENTS
Insulate HVAC ductwork as follows:  
Unless indicated otherwise, new HVAC supply and return air ductwork shall be externally insulated.
Insulate cold room supply and exhaust ducts.
If ducts are internally insulated, they are not externally insulated unless specifically directed.
Transfer and exhaust ducts are internally insulated only if specifically directed.
Install an insulation jacket on externally-insulated HVAC ductwork located outdoors; and indoors except in mechanical rooms and above ceilings.
Insulate outside air intake ducts if located in non-mechanical room indoors space.
SUBMITTALS
LEED Submittals: 
Product Data for Credit EQ 4.1:  For adhesives and sealants, including printed statement of VOC content.
Submit under provisions of Division 23 Section "Common Results for HVAC - Review of Materials" and Division 01 Section "General Requirements."
Product Data: Include product description, list of materials, coating sample, and thickness for each service, manufacturer's installation instructions, and locations.
QUALITY ASSURANCE
Applicator:  Assure that applicator is a company specializing in ductwork insulation application with 3 years relevant experience.
Materials:  Listed by a nationally recognized testing laboratory (NRTL) recognized under 29 CFR 1910.7; flame-spread/fuel-contributed/smoke-developed ratings of 25/50/50 in accordance with UL 723.
PRODUCTS
ACCEPTABLE MANUFACTURERS
Knauf, Manville Corporation, Owens-Corning, Casco, Circliner, or equal.
Substitutions:  Under provisions Division 01 Section "General Requirements - Materials and Equipment".
MATERIALS
Type A:  For externally-insulated, round ductwork, insulation shall be flexible glass fiber; ASTM C612; commercial grade; "k" value of 0.29 at 75 deg F (24 deg C); 0.002-inch (0.05 mm) foil-scrim facing.
Type B:  For externally-insulated, square or rectangular ductwork, insulation shall be rigid glass fiber; ASTMC612, class 1; "k" value of 0.24 at 75 deg F (24 deg C); 0.002-inch (0.05 mm) foil-scrim facing.
Type C:  For internally-insulated rectangular ductwork, insulation shall be flexible sheet glass fiber; ASTM C553; "k" value of 0.24 at 75 deg F (24 deg C); 1.5 lb/cu ft. (24 kg/cu. m) minimum density; coated air side for maximum 4,000 ft/min (1219 m/min) air velocity.
Type D:  Same as Type C except cover with 2 mil mylar sheeting and 22 gauge (0.85 mm) galvanized metal sheeting with 5/32-inch (4 mm) diameter holes staggered 3/16 inch (4.7 mm) with 60 percent minimum open area over the mylar sheeting.
Type E:  For internally-insulated round ductwork, insulation shall consist of pre-formed glass fiber sections tightly fit into round ducts and fittings, consisting of ASTM C553 glass fiber, “K” value of 0.24 at 75 deg F (24 deg C); 1.5 lb/cu ft. (24 kg/cu. m) minimum density, and coated on the air side.
Type F:  Fire rated duct wrap – 3M Firemaster, GLT Firestop Blanket, or equal.  Duct wrap shall be UL listed for air ducts for 1 hour and 2 hour applications.
Indoor Jacket:  Polyvinyl chloride (PVC).
Outdoor Jacket:  Aluminum, 0.016 inch (0.4 mm) thickness minimum.
Vapor Barrier:  Non-flammable, fire-resistant, polymeric resin, compatible with the insulation.
Cellular-Glass, Phenolic, Polyisocyanurate, and Polystyrene Adhesive:  Solvent-based resin adhesive, with a service temperature range of minus 75 to plus 300 deg F.
For indoor applications, use adhesive that has a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
Flexible Elastomeric and Polyolefin Adhesive:  Comply with MIL-A-24179A, Type II, Class I.
For indoor applications, use adhesive that has a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
Lagging Adhesive:  Fire resistive in accordance with ASTM E84, NFPA 255, UL 723 or comparable standard by a nationally recognized testing laboratory (NRTL) recognized under 29 CFR 1910.7.  Comply with MIL-A-3316C Class I, Grade A and shall be compatible with insulation materials, jackets, and substrates.
For indoor applications, use lagging adhesives that have a VOC content of <Insert value> g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
PVC Jacket Flashing Sealants:
For indoor applications, use sealants that have a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
Impale Anchors:  Galvanized steel, 12 gauge (2.5mm), self-adhesive pad.
Tie Wire:  Annealed steel, 16 gauge (1.5mm).
The use of products with asbestos content is prohibited.
DUCT LINER
Fibrous-Glass Duct Liner:  Comply with ASTM C 1071, NFPA 90A, or NFPA 90B; and with NAIMA AH124, "Fibrous Glass Duct Liner Standard."
[Solvent] [Water]-Based Liner Adhesive:  Comply with NFPA 90A or NFPA 90B and with ASTM C 916.
For indoor applications, use adhesive that has a VOC content of 80 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
Flexible Elastomeric Duct Liner:  Preformed, cellular, closed-cell, sheet materials complying with ASTM C 534, Type II, Grade 1; and with NFPA 90A or NFPA 90B.
Liner Adhesive:  As recommended by insulation manufacturer and complying with NFPA 90A or NFPA 90B.
For indoor applications, use adhesive that has a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
Natural-Fiber Duct Liner:  85 percent cotton, 10 percent borate, and 5 percent polybinding fibers, treated with a microbial growth inhibitor and complying with NFPA 90A or NFPA 90B.
Liner Adhesive:  As recommended by insulation manufacturer and complying with NFPA 90A or NFPA 90B.
For indoor applications, use adhesive that has a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
EXECUTION
PREPARATION
Install materials after ductwork has been tested and approved.
Clean surfaces for adhesives.
Install materials in accordance with manufacturer's instructions.
Install without sag on underside of ductwork.  Use adhesive or mechanical fasteners where necessary to prevent sagging.  
Seal vapor barrier penetrations by mechanical fasteners with vapor barrier adhesive. 
Exterior Insulation (Type A or Type B) Application
Secure insulation with vapor barrier with wires.  Secure insulation without vapor barrier with staples, tape, or wires.
Stop and point insulation around access doors and damper operators to allow operation without disturbing wrapping.
Seal jacket joints with vapor barrier adhesive or tape to match jacket.
Continue insulation with vapor barrier through penetrations.
Rectangular Duct Internal Insulation (Type C and D) Application
Insulate ducts where shown on the Drawings, on the inside.
Only where specifically shown on the Drawings, provide specified perforated sheet metal liner over mylar sheeting fully isolating insulation fibers from the air stream.
Attach insulation to duct with 100 percent coverage adhesive plus Omark 12 gauge Insul-Pin, Duro Dyne, or equal, metal clips, with self-locking steel washers, attached to sheet metal with pin welder gun on no less than 18 inches (450 mm) O.C. longitudinally 6 inches (150 mm) O.C. along joints, and 4" from sides.  Installed insulation shall be rated for 4,000 ft/min (1219 m/min) air velocity.  Clip off pins inside ducts.
Treat factory, shop, and field cut edges with a high density spray on and/or brush-on mastic to lock in fibers and to keep the liner from tearing.
Repair damaged liner prior to installing ductwork.
All adhesive and insulation material shall be fire-retardant, and U.L. listed.
Submit duct sample of liner, its attachment, and edge treatment.
Round Duct Internal Insulation (Type E) Application:
As an option to internally lined round duct, provide internally lined rectangular duct with equivalent cross-sectional area and Type C liner.
Insulate ducts where shown on the Drawings, on the inside.
Coat interior duct surfaces with adhesive prior to installation.
Insert liner sections into straight ducts and fittings, achieving a tight fit.
Treat factory, shop, and field cut edges with high density spray-on and/or brush-on mastic to lock in fibers and keep the liner from tearing.
Repair damaged liner prior to installing ductwork.
All adhesive and insulation material shall be fire-retardant and U.L. listed.
Submit duct sample of liner, its attachment, and edge treatment.
Fire Rated Duct Wrap (Type F) Application:
Install fire-rated duct wrap in accordance with the manufacturer's directions.  Provide number of layers as needed to achieve fire rating.  Fire rating shall be as shown on the Drawings or as needed to continue rating of duct or pipe penetration of rated wall, floor, etc.
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