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SECTION 23 07 13 – DUCTWORK INSULATION
GENERAL
The following sections are to be included as if written herein:
Section 23 00 00 – Basic Mechanical Requirements
Section 23 05 29 – Sleeves, Flashings, Supports and Anchors
Section 23 05 53 – Mechanical Identification
SECTION INCLUDES
Ductwork insulation
Insulation jackets
RELATED SECTIONS
Section 09 91 00 ‑ Painting: Painting insulation jackets
Section 23 31 00 ‑ Ductwork:  Duct liner
Section 23 33 00 ‑ Ductwork Accessories:  Duct liner
REFERENCES
ASTM B209 ‑ Aluminum and Aluminum‑Alloy Sheet and Plate
ASTM C518 ‑ Steady‑State Heat Flux Measurements and Thermal Transmission Properties by Means of the Heat Flow Meter Apparatus
ASTM C553 ‑ Mineral Fiber Blanket and Felt Insulation
ASTM C612 ‑ Mineral Fiber Block and Board Thermal Insulation
ASTM E84 ‑ Surface Burning Characteristics of Building Materials
ASTM E96 ‑ Water Vapor Transmission of Materials
NFPA 255 ‑ Surface Burning Characteristics of Building Materials
SMACNA ‑ HVAC Duct Construction Standards ‑ Metal and Flexible
UL 723 ‑ Surface Burning Characteristics of Building Materials
ASHRAE 90.1 - Energy Standard for Buildings Except Low-Rise Residential Buildings
SUBMITTALS
Submit under provisions of Section 23 00 00.
Product Data:  Provide product description, list of materials and thickness for each service, and locations.
Manufacturer's Installation Instructions:  Indicate procedures which ensure acceptable workmanship and installation standards will be achieved.
QUALITY ASSURANCE
Materials: Flame spread/smoke developed rating of 25/50 in accordance with NFPA 255.
QUALIFICATIONS
Applicator:  Company specializing in performing the work of this section with minimum three years’ experience.
DELIVERY, STORAGE, AND HANDLING
Deliver, store, protect and handle products to site under provisions of Section 23 00 00.
Deliver materials to site in original factory packaging, labeled with manufacturer's density and thickness.
Store insulation in original wrapping and protect from weather and construction traffic.  In no instance shall ductwork insulation be stored outdoors or where subject to moisture damage.
Protect insulation against dirt, water, chemical, and mechanical damage.
ENVIRONMENTAL REQUIREMENTS
Maintain ambient temperatures and conditions required by manufacturers of adhesives, mastics, and insulation cements.
Maintain temperature during and after installation for minimum period of 24 hours.
PRODUCTS
Insulation A:
Three pound per cubic foot minimum density glass fiber semi-rigid board insulation with fiber perpendicular to the surface and with factory applied white foil reinforced vapor barrier jacket (ASJ).  Insulation shall be equal to E.O. Woods Company "Rigid‑Wrap".
The insulation shall be secured to the ducts with mechanical fasteners; "Stick‑clips", Graham Pins or Speed Clips, and shall be spaced approximately 12" on center on bottom of duct and where required elsewhere to hold insulation securely against the duct per the Insulation Manufacturer recommendations.  Stick pins welded to ductwork are not acceptable.
Insulation on the bottom of duct and on vertical sections shall be coated with an adhesive and pushed firmly against the ductwork as well as being secured with mechanical fasteners.  Adhesives shall be approved by the insulation manufacturer for use with the insulation and shall have a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
After insulation is in place, all joints and seams shall be sealed with Foster 30-90 white vapor barrier mastic (water based) applied over a 3" wide strip of Duramesh Glass Fabric.  All protrusions through the vapor barrier shall be thoroughly sealed.
On ducts that are reinforced with standing seams or angle iron stiffeners 1" and over in height, the Contractor shall apply a strip of fiberglass board 1" thick by 6" wide, sealing same to the other insulation with mastic.


Insulation B:
Three pound per cubic foot minimum density glass fiber rigid board insulation with factory applied white foil reinforced All Service Jacket (ASJ).
Insulation B shall be applied as specified for Insulation A.
Contractor at his option may substitute Insulation A where Insulation B is called for. 
Insulation C : 
Blanket insulation with a thermal conductivity (K) of 0.27 or less similar in construction to Owens‑Corning Fiberglass Series one pound per cubic foot minimum density with foil reinforced Kraft (FRK) vapor barrier facing.  Insulation shall be applied flat on the ductwork with all circumferential joints butted. longitudinal joints overlapped a minimum of 2" and per manufacturer’s recommendations.  Adhere insulation to metal with 4" strips of insulation bonding adhesive at 8" on center.  On circumferential and longitudinal joints, the 2" flange of the facing shall be secured using 9/16" flare door staples applied 6" on center and taped with 4" wide fiberglass tape embedded in Foster 30‑90 white vapor barrier Emulsion and covered with Foster 30‑90 white vapor barrier Emulsion until the tape is completely covered.  All pin penetrations or punctures in facing shall also be taped.]
Protective jacketing
Jacketing and fitting covers shall be 0.016” aluminum smooth as manufactured by Premetco or Childers.  The jacket shall be pre-cut, pre-rolled and lapped a minimum of two inches (2”) in all directions to shed water.  The metal shall be secured at each joint with a minimum of one each ¾” wide 0.020” aluminum or stainless steel band and seal.  The metal jacketing and fitting covers shall be fabricated of 0.016” aluminum or stainless steel with a smooth finish.
SCOPE OF DUCT INSULATION
All ductwork in the building and in the crawl spaces except toilet exhaust and fume hood exhaust ducts shall be insulated externally unless specifically excluded.  Only sound attenuated return ducting may be insulated internally, if specifically designated as such. Refer to section 23 33 00 for duct liner specifications.
Where ducts are lined internally, (see Drawings for Scope) no exterior insulation will be required, except where specifically stated otherwise.  Where internal and external insulation join, they shall lap at least 24 inches.
Low pressure supply duct taps to ceiling diffusers shall be externally insulated including top of ceiling diffuser with 2" Insulation C.
Flexible round ducts are specified in Section 23 31 00 as factory insulated.
All kitchen hood exhaust ductwork connected to both inlet and discharge sides of Fans shall be insulated. 
EXECUTION
EXAMINATION
Verify that ductwork has been tested before applying insulation materials.
Verify that surfaces are clean, foreign material removed, and dry.
INSTALLATION
Install materials in accordance with manufacturer's instructions.
Insulated ductwork conveying air below ambient temperature:
Finish with tape and vapor barrier jacket.
Continue insulation through walls, sleeves, hangers, and other duct penetrations.
Insulate entire system including fittings, joints, flanges, fire dampers, flexible connections, and expansion joints.
Insulated ductwork conveying air above ambient temperature:
Insulate fittings and joints.  Where service access is required, bevel and seal ends of insulation.
For ductwork exposed in mechanical equipment rooms or in finished spaces, finish with aluminum jacket.
For exterior applications, provide insulation with vapor barrier jacket.  Cover with caulked aluminum jacket with seams located on bottom side of horizontal duct section.
All insulation shall be applied by mechanics skilled in this particular work and regularly engaged in such occupation.  All insulation shall be applied in strict accordance with these Specifications and with factory printed recommendations on items not herein mentioned.  Unsightly, inadequate, or sloppy work will not be acceptable, and all such work shall be removed and replaced as many times as necessary to achieve an acceptable installation.
All insulation, jacket, adhesives, mastics, sealers, etc., utilized in the fabrication of these systems shall meet NFPA for fire resistant ratings (maximum of 25 flame spread and 50 smoke developed ratings) and shall be approved by the insulation manufacturer for guaranteed performances when incorporated into their insulation system, unless a specific product is specified for a specific application, and is stated as an exception to this requirement.  Certificates to this effect shall be submitted along with Contractor's submittal data for this section of the Specifications.  No material may be used that, when tested by the ASTM E84‑89 test method, is found to melt, drip or delaminate to such a degree that the continuity of the flame front is destroyed, thereby resulting in an artificially low flame spread rating. 
All surfaces to be insulated shall be clean and dry before applying the insulation.  All sections of molded pipe covering shall be firmly butted together.  Where an insulation covering is applied, it shall lap the adjoining section of insulation by at least three inches (3").  Where insulation terminates, it shall be neatly beveled and finished.  No insulation shall be applied until the duct has been successfully leak tested.  Flexible connections on duct shall not be covered.  All materials used shall be fire retardant or nonflammable.  
Vapor barrier shall be on the outside.  Extreme care shall be taken that the vapor barrier is unbroken.  Joints, etc., shall all be sealed.  Where insulation with a vapor barrier terminates, it shall be sealed off with the vapor barrier being continuous to the surface being insulated.  Ends shall not be left raw.
Extreme care shall be taken in covering high and medium pressure (high and medium pressure ductwork shall be all ductwork between the fan discharge and all mixing boxes) ductwork to insure the duct is not pierced with sheet metal screws or other fasteners.  All high and medium pressure ducts in these specifications are classified as high velocity ductwork.
For purpose of definition in this Specification:  "concealed" areas are those areas which cannot be seen by the building occupants, and "exposed" areas are all areas which are exposed to view by the building occupants, including under counter and inside cabinet areas, plus all mechanical rooms.
The handling and installation of all insulation materials shall be performed in strict accordance with the manufacturer’s recommendations. 

TOLERANCE
Substituted insulation materials shall provide thermal resistance within 10 percent at normal conditions, as materials indicated.
DUCT INSULATION SCHEDULE:
	Duct Type

	Duct Location
	Insulation Type
	Insulation Thickness (inches)
	R Value
	Jacketing

	Supply Air (Hot or Cold) Round and Oval
	Conditioned and plenum
	A [Note 2]
	2
	6
	ASJ

	Supply (Hot or Cold) Air Rectangular
	Conditioned and plenum
	B [Note 2]
	2
	6
	ASJ

	Rectangular Return
	Conditioned and plenum
	None
	0
	0
	

	Rectangular Relief
	Conditioned and plenum
	B [Note 2]
	2
	6 (Note 1)
	ASJ

	Outside Air
	Conditioned and plenum
	B [Note 2]
	2
	6
	ASJ


	
Relief air duct is insulated from the point where the duct exits the building 6’ in the direction counter to airflow.
[As part of Alternate [#], Contractor is to provide itemized deduct pricing for type C insulation in lieu of base bid pricing for type A and B insulation.]
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