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PART 1-GENERAL


1.1 SCOPE


The work covered by this specification consists of furnishing all labor, equipment, materials and accessories, and performing all operations required for the correct installation of flexible closed cell polyolefin insulation for duct and air handling unit liner applications. The installation guidelines outlined in this document are Nomaco recommendations and are intended to ensure a successful installation. Any variations other than what is supported by this document may cause unwanted side effects and compromise the purpose and design of the insulation.
1.2
REFERENCES

A.  ASTM C177

Thermal Conductivity (k) by Guarded Hot Plate Apparatus

B.  ASTM C335

Thermal Conductivity (k) for Pipe Insulation

C.  ASTM C411

Upper Temperature Limit

D.  ASTM C518

Thermal Conductivity (k) by Heat Flow Meter Apparatus



E.  ASTM C1427

Standard Specifications for Preformed Flexible Cellular Polyolefin Foam Insulation

F.  ASTM D1622

Density 

G.  ASTM D3575

Density

H.  ASTM E84

Surface Burning Characteristics 

I.  ASTM E96

Water Vapor Permeability

1.3
QUALITY ASSURANCE

A.  Insulation materials shall be manufactured under a strict quality control program assuring quality product delivered to the job site.  Insulation material that has become damaged shall not be installed.

B.  Workmanship:  all insulation shall be installed by a qualified applicator and applied in accordance with the manufacturer’s recommendations.

1.  All work shall comply with all applicable federal, state and local codes and laws.  This shall include, but shall not be limited to, the Occupational Safety and Health Act.

2.  All work shall conform to accepted industry and trade standards for commercial and industrial insulation.

3.  Surfaces to be insulated shall be free of dirt, scale, moisture, oil and grease.

1.4
DELIVERY AND STORAGE OF MATERIALS

A.  Deliver all materials to the job site and protect the insulation from dirt, water, chemical and mechanical damage before, during and after installation.  Damaged insulation shall not be installed and it shall be removed from the project site.

B.  Deliver insulation, and where applicable, coverings, cements, adhesives, coatings, etc. to the site in factory supplied containers with the manufacturer’s stamp or label affixed showing warning statement, name of manufacturer and brand.

C. Storage and transport of materials should utilize the manufacturers' carton, original shipment packaging, or approved white reflective packaging. Damage to the insulation may result from improper packaging.
PART 2- PRODUCTS
2.1
NOMACO POLYOLEFIN INSULATION
A.  Products must be manufactured by Nomaco and identified by their container with one of the following trade names:  IMCOSHEET, NOMAPLY, THERMA-CEL SHEET.
B.  Any material submitted claiming to be a similar, like, or equal must demonstrate (meet or exceed) the same physical characteristics as Nomaco manufactured insulation (i.e., flexible, non-porous, and non-fibrous).  In addition, materials must meet the following criteria:

1.  Material shall have a density ranging from 1.5 to 1.8 lb/ft3 (ASTM D1622, ASTM D 3575).

2.  Material must have a maximum thermal conductivity (k) of 0.25 Btu-in/hr-ft2-(F @ 75(F mean temperature (ASTM C518, ASTM C177).
3.  Material must have a maximum Water Vapor Transmission rate of 0.00 Perm-in (ASTM E96, Desiccant Method).

4.  Material up to 1” thick, when tested in accordance with ASTM E84, shall have a flame spread rating not greater than 25 and a smoke developed rating not greater than 50.

2.2
SHEET INSULATION

A.  IMCOSHEET, NOMAPLY, THERMA-CEL Sheet: black or white-pigmented insulation in sheet form. See appropriate price list for available dimensions, standard thicknesses, and configurations.

2.3
ACCESSORIES

A.  320 and 620 Contact Adhesive:  standard air-drying contact adhesives (brush, roller, or spray applied) formulated for joining sheet insulation seams and adhering sheet insulation to duct substrate. 320 is amber colored. 620 is black colored.
2.5
ADHESIVES

A.  Field applied Contact Adhesives.  Because of the unacceptable performance of some adhesive systems, please refer to Technical Bulletin for a list of recommended adhesives to be used in conjunction with polyolefin sheet.


ENGINEERING NOTES:

1. The recommended contact adhesives are all subject to specific service temperature ranges. The contact adhesive manufacturer should be contacted to verify correct application for service temperatures anticipated.
2. It is very important that contact adhesive be allowed to flash fully prior to joining two impermeable substrates such as polyolefin insulation and sheet metal.  Contact adhesive will not continue to flash under an impermeable substrate and therefore, will not set up properly.

3. The flash time of a contact adhesive is dependent upon relative humidity and temperature. Relatively speaking, the lower the  temperature or the higher the relative humidity, the longer the time required for the contact adhesive to fully flash. Flash time can be shortened by increasing air flow.

4. A contact adhesive will be slightly tacky, yet dry to the touch when fully flashed.

PART 3- EXECUTION
3.1
WORKMANSHIP

Installation shall be performed by a qualified insulation contractor or sheet metal fabricator who specializes in industrial and/or commercial mechanical systems.

3.2
INSTALLATION

3.2.1
GENERAL RECOMMENDATIONS AND CONSIDERATIONS

A.  For best results, high quality materials, tools, and equipment should be used including, but not limited to:

(
Sufficiently sized work table









(
Metal putty knife (1-1/2”)

(
Straight edge (4 foot T-square)








(
Wire brush (4”)

(
Sharp knife














(
Drill and drill bits

(
Hand roller














(
Mechanical pins/fasteners

(
320 or 620 Adhesive (see section 2.5) 






(
Chalk line (and chalk in bottle)

ENGINEERING NOTE:

Mechanical pins/fasteners are limited to the “Weld” and “Grip” versions.  Pins/fasteners of the “Peel and Stick” version are not allowed (The Pressure Sensitive Adhesive of Peel & Stick pins/fasteners may fail under anticipated stresses).

B.  All surfaces must be clean and free of any dust, dirt, scale, moisture, oil and grease before applying adhesives or coatings.  Do not apply insulation to wet or frosted surfaces.  Follow any instructions regarding surface preparation for a particular manufacturer’s adhesive or coating.

C.  Insure polyolefin insulation sheet is flat.  If the sheet is bowed, roll the material in the opposite direction to flatten.

D.  Nomaco polyolefin insulation is manufactured with one rough (non-skin) side and one smooth skin side. A factory applied label identifies the rough side. Apply adhesive to both the rough side of the insulation (100% coverage) and the duct (100% coverage).  Rough side of sheet must be bonded to the duct. 

E.  Polyolefin sheet must be adhered to the duct using mechanical pins/fasteners in addition to adhesive.  The spacing of pins/fasteners must not exceed 24” between centers nor exceed 1” between the center of an outside row of pins/fasteners and the edge of the polyolefin sheet (see ENGINEERING NOTE following section 3.2.1 paragraph A and Drawing 1).

F. Never stretch polyolefin insulation to cover the surface of the duct.  Rather it is preferable to cut insulation 1/4” longer than the duct and adhere it to the duct under slight compression.  This will provide tight fitting joints. 

G. Care should be taken to insure that all joints are sealed properly.  Poorly sealed joints may result in heat loss or condensation.
H. Stagger seams and butt joints if multiple layers are applied.

I. Circulation of air helps prevent condensation.  Consideration should be given during the design stage to provide adequate space between the duct and other objects to provide air movement.

3.2.2
SPECIFIC GUIDELINES FOR INSTALLING POLYOLEFIN SHEET INSULATION INSIDE DUCTWORK

A.  Measure Polyolefin Sheet:  Each dimension of the sheet should be sized ¼” larger than the corresponding dimension of the duct.  This allows the sheet to be installed in compression and insures tight fitting joints.

B.  Cut Polyolefin Sheet:  Sheet should be laid out flat on a work table.  Smooth straight cuts can be accomplished by using a straight edge and a sharp knife. 

C.  Sequence to Size and Install Polyolefin Sheet:  Cut and install in the following sequence (see Drawing 2):

1. Cut the top and bottom pieces first.  The width measurement of the sheet should be ¼” longer than the inside width of the duct.

2. Cut the two side pieces.  The height measurement of each side piece should be ¼” longer than the height of the duct less the thickness of the top and bottom pieces.

D.  Apply Adhesive:  Following the adhesive manufacture’s instructions, apply adhesive (for acceptable adhesives refer to section 2.5, paragraph A) in the following sequence:

1. A wire brush may be used to roughen small sections of the smooth skin side to enhance adhesion,

2. Brush, roller, or spray coat 100% coverage of contact adhesive on the metal duct surface;

3. Brush, roller, or spray coat 100% coverage of contact adhesive to the rough (non-skin) side of the sheet;

4. Allow the contact adhesive to dry to the touch before bonding the sheet to the duct.

E.  Bond Polyolefin Sheet to the Duct:  Sheet should be adhered to the duct such that it is slightly compressed as follows:

1. Position the sheet so it is bowed away from the center of the duct while both edges are in contact with the edges of the duct;

2. Lightly hold the sheet in this position and spot adhere it on both edges by applying pressure;

3. Compress and adhere the remainder of the sheet by applying even pressure.  Care should be taken to prevent trapping air pockets.  A hand roller may be helpful in distributing pressure across the entire surface area.

F.  Apply Mechanical Fasteners:  Apply mechanical pins/fasteners per fastener manufacturer’s instructions.  The pins/fasteners must be spaced properly (see ENGINEERING NOTE following section 3.2.1 paragraph A and Drawing 1).

G.  
Seal Seams/Butt Joints:  Spread the seam/joint and, with a small brush, apply contact adhesive to both butt edges.

3.2.3
ALTERNATIVE METHOD FOR MEASURING, CUTTING, AND INSTALLING POLYOLEFIN SHEET INSIDE DUCTWORK

A.  Measurement and Cutting of Polyolefin Sheet (see Drawings 3 and 4):  The sheet may be sized and cut in a single piece that fits the inner circumference of the duct.  Each width (w) and height (h) measurement should be 1/4” longer than the respective duct width (w) and height (h) measurement.  The first corner should be cut square and located in the upper left of the duct (facing the duct opening).  The remaining corners are produced by cutting V-grooves into the smooth skin side  of the sheet.  Each V-groove should be one thickness (t) wide and extend half the thickness (½ t) of the sheet.
B.  Installation of Polyolefin Sheet:  Follow these steps from section 3.2.2 to complete the installation 

1. Apply Adhesive (3.2.2-D);

2. Bond Sheet to the Duct (3.2.2-E);

3. Apply Mechanical Fasteners (3.2.2-F);

4. Seal Seams/Butt Joints (3.2.2-G).
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Drawing 3: Alternative Method for Measuring and Cutting Polyolefin Sheet
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Dimension  Not to Exceed


a)				  1”


b)				  1”


c)				24”


d)				24”





Drawing 1: Spacing of pins/fasteners





Drawing 4: Alternative Method for Lining Duct Work
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Drawing 2: Typical Installation
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