SECTION 07 21 19
FOAMED-IN-PLACE INSULATION

SPEC NOTE: This guide specification includes materials and installation procedures for Henry Permax 1.8 Spray Applied Polyurethane Foam Insulation.  Henry Permax 1.8 Spray Applied Polyurethane Foam Insulation is a two component liquid, low density closed-cell expanding insulating foam intended for use in stud wall assemblies.  This specification is not intended for cavity wall applications applied outside of building sheathing. This specification should be adapted to suit the requirements of individual projects and applicable building codes.  It is prepared in CSI three part format and should be included as a separate section under Division 7 - Thermal and Moisture Protection.

PART 1 - GENERAL
1.01
GENERAL REQUIREMENTS

A.
General Conditions, Supplementary Conditions, Instructions to Bidders and Division One General Requirements shall be read in conjunction with and govern this section.

B.
This Specification shall be read as a whole by all parties concerned.  Each Section may contain more or less than the complete Work of any trade.  The Contractor is solely responsible to make clear to the Subcontractors the extent of their Work.

1.02
DESCRIPTION

A. Stud Wall Design & Performance
1. The stud wall assembly shall consist of [xx] inches of spray applied polyurethane insulation installed over clean, dry substrates or other materials compatible with spray applied polyurethane foam insulation.
2. The wall design shall incorporate a continuous vapor barrier membrane with a water vapor permeance of no more than 0.05 perms and be located on the warm side of the insulating materials as established by the design professional or local building code.
B.
Supply labor, materials and equipment to complete the Work as shown on the Drawings and as specified herein to provide:

1.03
RELATED SECTIONS

A. Self-Adhering Sheet Waterproofing:


Section 07 13 26

B. Fluid Applied Non Permeable Air Barrier Membrane:
Section 07 27 26

C. Self-Adhered Non Permeable Air Barrier Membrane:
Section 07 27 13
D.
Self-Adhered Roof Underlayment Membrane:

Section 07 52 16

E.
Hot Fluid Applied Roofing Membrane:


Section 07 55 63

F.
Gypsum Sheathing




Section 06 16 43

G.
Cast-in-place Concrete




Section 03 30 00

H.
Unit Masonry





Section 04 20 00

1.04
REFERENCES

A.
The following standards are applicable to this section:
1.
ASTM E 84: Standard Test Method for Determining Surface Burning Characteristics of Building Materials,
2.
ASTM E 283: Standard Test Method for Determining Rate of Air Leakage Through Exterior Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the Specimen,
3.
ASTM E 96: Standard Test Methods For Water Vapor Transmission of Materials,
4.
ASTM C 518: Standard Test Method for Steady-State Thermal Transmission Properties by Means of the Heat Flow Meter Apparatus
5.
International Building Code, Section 2603.0 Foam Plastic Insulation
6.
AC377: Acceptance Criteria For Spray-Foam Plastic Insulation

7.
ASHRAE 189.1: Standard For The Design of High-Performance “Green” Buildings Except-Low Rise Residential Buildings

1.05
SUBMITTALS

A.
Submit current ICC ESR report listing approved products.
B.
Submit manufacturers’ current product data sheets for the spray polyurethane foam insulation and appropriate accessories.

D.
Submit documentation from an approved independent testing laboratory or ICC-ESR listing the thermal resistance (R value) of 6.5 minimum at 1-inch thickness and 22.4 minimum at 3.5-inch thickness
E.
Submit two samples _x_ minimum size of spray polyurethane foam insulation and accessories required for project.
1.06
QUALITY ASSURANCE

A.
Submit document stating the applicator of the primary spray polyurethane foam insulation specified in this section is qualified by the manufacturer as suitable for the execution of the Work.

B.
Perform Work in accordance with manufacturer’s written instructions, ICC-ESR and this specification.

C.
Maintain one copy of manufacturer’s written instructions, ICC-ESR and MSDS on-site.

D.
Allow access to Work site by the spray polyurethane foam insulation manufacturer’s representative.

E.
Components used shall be sourced from one manufacturer including primary spray polyurethane foam insulation and accessories.
F. Single-Source Responsibility:

1.
Obtain polyurethane foam insulation and accessory materials from a single manufacturer regularly engaged in manufacturing the product.

2.
Provide products which comply with all federal, state and local regulations controlling use of volatile organic compounds (VOCs).
1.07
MOCK-UP

A.
Construct mock‑up in accordance with Section 01 43 39 – Mock-ups.
B.
Provide mock‑up of spray polyurethane foam insulation under provisions of Section 01 33 23 ‑ Shop Drawings, Product Data and Samples.

C.
Where directed by [engineer] [architect] [consultant], construct typical exterior wall panel, 8 foot long by 8 foot high, incorporating substrate, window frame, insulation and air barrier and showing air barrier membrane application details.
D.
Owner may exercise option to test mock-up for air leakage in accordance with ASTM E783 and water leakage in accordance with E1105 at the Owners’ expense.

E.
Allow 48 hours for inspection of mock‑up by [engineer] [architect] [consultant] before proceeding with spray polyurethane foam insulation work. Mock‑up may remain as part of the Work.

1.08
PRE-INSTALLATION CONFERENCE

A.
Contractor shall convene prior to commencing Work of this section, under provisions of Section 01 31 19 – Project Meetings.

B.
Ensure all contractors responsible for creating a continuous thermal insulation layer are present.

1.09
DELIVERY, STORAGE AND HANDLING

A.
Refer to current Product Technical Data sheets and ICC-ESR for proper storage and handling.

B.
Deliver materials to the job site in undamaged and original packaging indicating the name of the manufacturer and product. Protect stored materials from direct sunlight, excessive heat or cold, moisture in any form.
C.
Keep away from open flame or excessive heat.
1.10
COORDINATION

A. Ensure continuity of the air barrier membrane assembly throughout prior to start.

B. Ensure continuity of spray polyurethane foam insulation throughout the scope of this section.
C. Coordinate with other trades to vacate area during SPF application per EHS guidelines
1.11
ALTERNATES

A. Submit request for alternates in accordance with Section 01 25 00 – Substitution Procedures.
B. Submit requests for alternates a minimum of ten (10) working days prior to bid date 

C. Alternate submission to include:

1.
Evidence that alternate materials meet or exceed performance characteristics of Product requirements 
2.
Evidence that alternate materials meet or exceed performance characteristics of product requirements as well as documentation from an approved independent testing laboratory certifying the aged R value of 6.5 at 1-inch thickness.
3.
Ten (10) references clearly indicating the membrane manufacturer has successfully completed projects of similar scope and nature for a minimum of ten (10) years 

4.
Manufacturer’s complete set of details for spray polyurethane foam insulation showing a continuous plane of insulation throughout the building envelope.

D. Acceptable alternates will be confirmed by addendum.  Substitute materials not approved in writing prior to bid date shall not be permitted for use on this project.

1.12
WARRANTY

A.
Manufacturer's Warranty
1.
Spray Polyurethane Foam Insulation manufacturer shall warrant the insulation and against defective materials for a period of 25 years from the date of substantial completion.

B.
Contractor’s Warranty


1.
Contractor shall warrant the insulation for defective installation for two years from date of substantial completion.

PART 2 – PRODUCTS
2.01
MATERIALS

A. Spray polyurethane foam insulation must be obtained as a single-source from the membrane manufacturer to ensure total system compatibility and integrity.
Acceptable Manufacturer: 

Henry Company
909 N Sepulveda Blvd, Suite 650

El Segundo, CA 90245
(800) 598-7663
www.Henry.com
	Water Vapor Permeance WVP of Outermost Layer of Wall Assembly
perms (ng/Pa.s.m2)
	Maximum Permissible Air Leakage Rates
cfm/sf @ 0.3" w.g. (l/s.m2 @ 75 Pa)

	0.25 (15) < WVP ≤ 1 (60)
	0.01 (0.05)

	1 (60) < WVP ≤ 3 (170)
	0.02 (0.1)

	3 (170) < WVP ≤ 14 (800)
	0.03 (0.15)

	> 14 (800)
	0.04 (0.2)


2.02
INSULATION & AIR BARRIER (Basis of Design)

A.
Primary spray polyurethane foam insulation shall be PERMAX 1.8 a spray applied polyurethane foam material as manufactured by Henry, the B Component of a 2-part Polyurethane Foam system which, when combined with the appropriate A Component, will react to produce a durable polyurethane open-cell foam insulation suitable for residential and commercial insulating and air barrier applications.  Insulation shall have the following physical properties:
1.
Meet ICC AC377 standards as evidenced by current ICC-ESR listing
2.
Vapor permeance minimum: 0.97 perms @ 1in per ASTM E96 (desiccant method)
3.
Aged R value minimum: 6.5/in @ 1 inch thickness, 22.4 @ 3.5 inches thickness 
4.
Nominal Density: 1.8 pounds per cubic foot
5.
Class I per ASTM E-84 for FSI and SDI
2.03
AUXILIARY MATERIALS

Furnish auxiliary materials recommended by insulation manufacturer for intended use.
A.
Intumescent coating approved by insulation manufacturer and listed on current ICC-ESR for use in attics and crawl spaces as required by applicable building codes. 

B.
Self-adhering modified asphalt/polyethylene flashing for rough openings, window and door flashings and transitions

1. Blueskin SA or Blueskin SA LT by Henry Co.

      C. Flashing Primers: liquid primer to prepare substrates for receipt of self-adhered modified 
asphalt/polyethylene flashings.  Selection based upon local VOC regulations in effect at time of construction:
1. AquaTac Primer by Henry Co.

2. Blueskin Adhesive by Henry Co.

3. Blueskin LVC Adhesive by Henry Co.
D.    Sealant for transition strip, penetrations and flashing membrane terminations, complying with ASTM C920, Type S, Grade NS, and ASTM C719 ±25%, Maximum VOC 5 g/l

1. HE925 BES Sealant by Henry Co.
PART 3 – EXECUTION

3.01
EXAMINATION

A.
Examine substrates, areas, and conditions over which the primary spray polyurethane foam insulation will be applied with installer present for compliance with requirements.

B.
Verify that surfaces and conditions are suitable prior to commencing work of this section.  Do not proceed with installation until unsatisfactory conditions have been corrected.

C.
Prior to commencement of Work, report in writing to the Architect [consultant] any defects in surfaces or conditions that may adversely affect the performance of products installed under this section.
D.
Do not proceed with installation of spray applied polyurethane foam insulation until placement of air barrier accessory Work has been completed and reviewed by Architect [consultant].

E.
Commencement of work shall be deemed as acceptance of substrate and site conditions by installing contractor.

3.02
SURFACE PREPARATION

A.
Clean, prepare and treat substrate according to manufacturer's written instructions.  Provide clean, dust-free and dry substrate for spray polyurethane foam insulation application.

B.
Ensure installed accessory items are fully adhered to all applicable surfaces and capable of receiving spray polyurethane foam.
3.03
PrOTECTION

A.
Mask and cover adjacent areas to protect from over spray.

B.
Ensure any required foam stop or back up material are in place to prevent over-spray.
C.
Seal off existing ventilation equipment.  Install temporary ducting and fans to ensure exhaust fumes do not contribute to airborne particles.  Provide for make-up air where necessary.

D.
Erect barriers, isolate area and post warning signs to advise non-protected personnel to avoid the spray area.

3.04
Application OF SPRAYED POLYURETHANE FOAM

A.
Spray-application of spray polyurethane foam insulation shall be installed in accordance with manufacturer’s written instructions and ICC-ESR requirements.

B.
Apply only when surfaces and environmental conditions are within limits prescribed by the material manufacturer.

C.
Apply in consecutive passes as recommended by manufacturer to thickness as indicated on drawings and to achieve the specified R-Value.  Passes shall be not less than ½ inch and not greater than 3 inches.

D.
Do not install spray polyurethane foam insulation within 3 inches of heat emitting devices such as light fixtures and chimneys.  Follow manufacturers’ recommendation to detail.
E.
Finished surface of spray polyurethane foam insulation to be free of voids and fully sealed around embedded objects.

F.
Remove masking materials and over-spray from adjacent areas immediately after the foam surface has hardened.  Ensure cleaning methods do not damage work performed by other sections.

G.
Trim as required any excess thickness that would interfere with the application of cladding/covering system by other trades.

H.
Clean and restore surfaces soiled or damaged by Work of the section.
I.
Do not permit adjacent Work to be damaged by Work of this section.  Damage to work of this section caused by other trades shall be repaired at the expense of the subcontractor causing the damage.

3.05
Field Quality Control
A.
Site Tests

1.
The Authorized Installer shall conduct daily visual inspection, adhesion/cohesion testing and density measurements as outlined by the ULC S705.2-02 Installation Standard and recorded in the Daily Work Record and kept at site for routine inspections.  Copies of the Daily Work Record shall be forwarded to the owner or owner’s representative upon request.  Costs incurred for daily testing and inspection by the installer shall be borne by the contractor.
2.
If the inspection reveals defects, the Licensed Contractor shall immediately rectify all such defects at his cost.
3.06
Tolerances

A.
Maximum variation from indicated thickness: minus (-) ¼ inch; plus (+) ½ inch.
3.07
Protection

A.
Protect the spray polyurethane foam insulation from ultraviolet radiation.

B.
Cover the spray polyurethane foam insulation when installed on the interior of the building with an appropriate thermal or ignition barrier as specified and per building code.

C.
Repair damaged or compromised spray polyurethane foam using material approved by manufacturer prior to Substantial Completion.
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