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SECTION 07210
BUILDING INSULATION
  Green Use Discussion:  The conventional wisdom regarding   insulation materials is that increasing a building's   energy efficiency is more important than concerns about   embodied energy or pollution impacts of the manufacturing   process of insulation.  If no suitable alternatives existed   to typical insulations this might be a valid argument.  But a   number of insulation products are readily available on the   market that the architect/specifier should carefully consider   when making product selections.  The two issues that are most   commonly involved in insulation selection for sustainable   design are health concerns and recyclability.  Throughout   this section are specifier notes that deal with those two   issues.  As usual, there are no quick and easy answers to   specifying green.  Each product has unique features that   distinguish it in both positive and negative impacts.   New information has been added to this specification   regarding the amount of recycled content in insulation  products.  The EPA Comprehensive Procurement Guidelines   (CPG), identifies products that have recycled content.   These are noted in the specification in Submittals and   in the technical language.  Do not remove but edit   accordingly. 

Part 1 - GENERAL

1.1 QUALITY ASSURANCE

A. Insulation reference standards:

1. UL requirements.

2. ASTM-C518.

3. ASTM-C739.

4. ASTM-E84.

5. ASTM-E90.

6. ASTM-E119.

7. ASTM-E970.

Specifier:  For California work use following:

Comply with California quality assurance for insulating material.

Specifier:  Verify R value with mechanical.  Verify R value with products in Part 2.  If you have varying R values for exterior walls indicate here or delete this paragraph and indicate for each material.  Many states are adopting energy codes which dictate R value for walls and roofs.  Typical minimums are <RSI/m-1.8> {R-10} walls and up to <RSI/m-5.3> {R-30}roofs.  Verify.

B. Insulation value exterior walls: RSI/m-3.5 R-19.

Insulation value exterior walls: RSI/m-1.8 R-10.

C. All adhesives shall comply with South Coast Air Quality Management District VOC  regulations.

1.2 SUBMITTALS

A. Project information:

1. Manufacturer of listed products.

Certification of minimum 20 percent recovered material content in fiberglass insulation.

Certification of minimum 9 percent recovered material content in rigid plastic foams.

Certification of minimum 75 percent recovered material content in cellulose insulation.

Part 2 - PRODUCTS

2.1 MATERIALS

Specifier:  See Division 1 for definition of base and optional manufacturers.

A. Acceptable manufacturers:

Specifier:  Select the insulation types from those listed below.  Add any other special types required.  Check paragraph "Installation" for selection criteria.  Coordinate with that paragraph.  Delete manufacturers of products not used.

1. Rigid extruded polystyrene board insulation:

a. Base:

1) Dow Chemical.

b. Optional:

1) Tenneco Building Products.

2) UC Industries.

2. Rigid expanded polystyrene insulation:

a. Base:

1) AFM Corporation.

3. Blanket or batt insulation:

a. Base:

1) Owens-Corning Fiberglas.

b. Optional:

1) Thermafiber.

2) Schuller International.

4. Formaldehyde free fiberglass batt insulation

a. Base:

1.) Johns Manville.

b. Optional

         1.)  Owens Corning.

5. Cellulose Insulation:

a. Base:

1) Greenstone. 

b. Optional:

1) Celbar..

6. Rigid fiber insulation:

a. Base:

1) Owens-Corning Fiberglas.

b. Optional:

1) Thermafiber.

2) Schuller International.

7. Spandrel insulation:

a. Base:

1) Thermafiber.

b. Optional:

1) Owens-Corning.

8. Vapor retarder:

a. Base:

1) Fortifiber.

b. Optional:

1) Alumiseal.

9. Vapor retarder tape:

a. Base:

1) Avery Dennison Specialty Tape.

10. Granular insulation:

a. Base:

1) Grace (WR) Masonry Products.

b. Optional:

1) Other Vermiculite Association Companies.

11. Stud strips:

a. Base:

1) Grace (WR) Masonry Products.

12. Adhesives:

a. Base:

1) Sonneborn Building Products.

b. Optional:

1) GEMCO.

Specifier:  Add mechanical fasteners and mastic if required.

Mechanical fasteners:

Base:

GEMCO.

Mastic for use with mechanical fasteners:

Base:

GEMCO.

Specifier:  Add waterproof coating if required. Harris bought Thoro.

Waterproof coating:

Base:

Harris Specialty Chemicals.

Optional:

13. Other materials:

a. Base:

1) As indicated.

14. Other manufacturers desiring approval, comply with Document 00440.

Specifier:  UC Industries has insulation with <103, 172, 276 and 414 kPa>  {15, 25, 40 and 60 PSI} compressive strengths. Dow has <103, 172, 276, 414 and 758 kPa> {15, 25, 40, 60, 110 PSI} Decide which strength is required and insert.  Use <172> {25} for perimeter insulation.  Use <276> {40} or higher for plaza deck type use.  Do not use beadboard (molded foam.  The performance characteristics of extruded polystyrene are generally the best in the industry both in terms of retained "R" values and resistance to moisture absorption.  Extruded board specified here is generally for cavity wall or below grade installations.  Insulation for roofing is included in the appropriate roofing sections. 

 Foam plastic insulation may require a thermal barrier, consult applicable codes. Foam plastic insulation use may be restricted where termites may be present, consult applicable codes.

Green Use Discussion:

Green Use Discussion: Manufacturers of extruded board products still manufacture their boardstock products with HCFCs even though Tenneco and Dow use non-HCFC blowing agents for their fan baord.  Although the technology is available their strategy seems to be to adhere to the timetables set by the Montreal Protocol as oppossed to making a more aggressive commitment to phase out ozone depleting substances.  Styrene and dioxin (both carcinogens) emissions are also manufacturing problems. Currently (1997) only Tenneco uses 50 percent recycled content material in it's product, (AMOFOAM-RCX), but the R-value is 60 percent less than conventional extruded boardstock.  The EPA CPG program requires a minimum of 9 percent of total recoverd materials in rigid platic insulation.
B. Insulation, rigid board:

1. Foamed, extruded polystyrene.

Specifier:  Select compessive strength.

2. Compressive strength: Minimum 172 kPa 25 PSI.

Compressive strength: Minimum 276 kPa 40 PSI.

Compressive strength: Minimum 414 kPa 60 PSI.

Compressive strength: Minimum 103 kPa 15 PSI.

Compressive strength: Minimum 758 kPa 110 PSI.

3. Water vapor permanence for 25 mm 1 IN product: 57.2 ng/Pasm2 1.00 perm, maximum.

4. Water absorption: Maximum 0.15 percent.

5. Thermal resistance: RSI of 1 at 24 degC R-value of 5.0 per inch at 75 degF mean temperature.

6. Integral high density skin.

Specifier:  Select.

7. Styrofoam, Amofoam, or Foamular.

Amofoam-RCX.

Specifier:  Always leave <50 mm> {2 IN} unless greater thickness is required.

8. Minimum thickness: 50 mm 2 IN.

Minimum thickness: ___ mm ___ IN.

Minimum thickness: As indicated.

Minimum 9 percent total recovered material content per EPA/CPG guidelines.

C. Adhesives for adhering polystyrene insulation:

1. Contech PL200 Construction Adhesive, or GEMCO Tuff-Bond No.9.

2. Comply with SCAQMD VOC Regulations.

Specifier:  The manufacture of expaned polystyrene does not use CFCs or HCFC's or contribute to ozone depletion.  Consider it when green factors are important.  Expanded does not have equal R value as extruded and will loose insulating characteristics when exposed to water.  While the manufacture of expanded board does not contibute to ozone depletion it does contribute to ground level smog.  An extensive recycling network has grown up around the use of expanded board.  This product should not be used below grade.

Foam plastic insulation mat require a thermal barrier, consult applicable codes. Foam plastic insulation use may be restricted where termites may be present, consult applicable codes.

Insulation, rigid board:

Molded (expanded) polysytrene.

UL and FM listed for assembly indicated.

Thickness: To provide R value indicated.

Minimum 24 kg/m2 1.25 PCF. 5 Minimum 9 percent total recovered material content per EPA/CPG guidelines.

Specifier:  If batt insulation is used in exterior metal stud walls, use blanket or batt with no integral vapor retarder, with separate vapor retarder installed over it. Insulation <405 or 610 mm> {16 or 24 IN} wide for friction fitting in metal stud systems DOES NOT come with <25 mm> {1 IN} flanges on its vapor retarder.  Typical R values : <75 mm> {3 IN} = <RSI/m-1.9> {R-11}, <88 mm> {3-1/2 IN} = <RSI/m-2.3> {R-13}, <135 mm> {5-1/4 IN} = <RSI/m-3.5> {R-19}, <150 mm> {6 IN} = <RSI/m-3.9> {R-22}.  Select thickness. 

Green Use Discussion:: Fiberglass  is currently listed by the Department of Health and Human Services as a possible carcinogen based on laboratory studies and emperical data. The North American Insulation Manufacturers Association, (NAIMA), has challenged these findings and has commissioned it's own studies in response.  At issue is fiberglass's similar physical characteristics to asbestos. From a practical standpoint, it is recognized that most fiberglass-health related problems occur when loose material is blown in attic or plenum spaces.  When fiberglass is manufactured with binders or "laminated" to face sheets the risk is not nearly as serious. .  Two companies are currenlty manufacturing formadehyde-free fiberglass insulation by engineereing the fiber properties so that a binder is unnecessary.  Also, the Johns Manville product, Miraflex, does not contain any unnecessary dyes or additives in the product. 

 .  Under EPA Comprehensive Procurement Guidelines (CPG) fiberglass is available with 20 to 25 percent total recovered materials content.  Owens Corning claims 30% recycled content with 4 percent post-consumer content and has been certified by the Scientific Certification System for recycled content.  Both Owens-Corning and Johns Manville are EPA Energy Star Partners. Verify that submittal requires certification.  

D. Insulation, blanket or batt:

1. Inorganic fibers and resinous binders formed into flexible blankets or semi-rigid sheets.

2. Thermal resistance: RSI of 1 at 24 degC R-value of 3.7 per inch at 75 degF mean temperature.

3. Unfaced.

4. ASTM-E84 flame spread: Not greater than 25.

Specifier:  Select.

5. Minimum thickness: 75 mm 3 IN.

Minimum thickness: 135 mm 5-1/4 IN.

6. Minimum 25 percent total recovered material content per EPA/CPG guidelines.

7. Formaldehyde-free fiberglass batt:

       a.    Kraft faced, 31/2 IN, R-13.

Specifier:  Use for precast concrete.

Insulation, rigid fiber:

Inorganic fibers and resinous binders formed into semi-rigid blankets.

Minimum thickness: 75 mm 3 IN.

ASTM-E84 flame spread: Not greater than 25.

Unfaced:

405 mm 16 IN wide.

610 mm 24 IN wide.

Minimum 25 percent total recovered material content per EPA/CPG guidelines.

Owens-Corning 700 Series.

Specifier:  Material specified for spandrel panels is same for curtainwall but should only be specified in this section for non-curtainwall applications such as spandrels in storefronts.  Curtainwall insulation that is part of a UL approved assembly is specified in Section 07270.

E. Insulation, spandrel:

1. Mineral wool fibers and resinous binders formed into batts with aluminum foil scrim/vapor retarder.

2. Nominal 77 kg/m2 4 PCF.

3. Nominal 100 mm 4 IN.

4. Flame spread not to exceed 20 when tested in accord with ASTM-E84.

5. Smoke developed not to exceed 20 when tested in accord with ASTM-E84.

6. FSP Curtainwall insulation, Thermafiber.

Dark Curtain Wall Insulation, Thermafiber.

7. Minimum 25 percent total recovered material content per EPA/CPG guidelines.

Specifier:  The AIA Environmental Resource Guide regards cellulose insulation as the "premier building thermal/ acoustical from an environmental perspective".  Cellulose insulation is manufactured from 75 to 80 percent recovered material, most of which is post-consumer.  Non-toxic additives are added to create permanent flame resistance.  Material also has better sound control properties than fiberglass.  The optimum application is for pneumatic spray-applied that forms a monolithic coating in the cavity that conforms to any substrate such as pipes and outlet boxes while covering cracks and forming a highly efficient thermal barrier.  Greenstone is a Energy Star partner.

F. Insulation, cellulose:

1. Minimum 80 percent recycled wood-based cellulosic fibers.

2. Flame spread: Less than 25 when tested in accord with ASTM-E84.

3. Density: Not less than 1.6 LB/CF in accord with ASTM-C739.

4. Thermal Resistance: R value of 4.5 per IN when tested in accord with ASTM-C739.

5. Thickness as indicated.

6. Minimum 75 percent total recovered material content per EPA/CPG guidelines.

7. Greenstone.
Specifier:  Use this vapor retarder with all unfaced insulation.

G. Vapor retarder:

1. Two directional, reinforced, foil faced vapor retarder or foil/mylar.

2. Permeance: Not exceeding 1.15 ng/Pasm2 0.02 perm.

3. ASTM-E84 flame spread: 25 maximum.

4. Rolls: 1270 mm 50 IN wide.

5. Base: Sisalkraft Pyro-Kure 615.

6. Optional: Alumiseal Zero Perm.

Specifier:  Always use paragraph "vapor retarder tape" with vapor retarder and paragraph "sheet metal vapor retarder" with curtainwall.

H. Vapor retarder tape:

1. Heavy duty 75 mm 3 IN wide laminate consisting of 0.009 mm 0.00035 IN aluminum foil, glass fiber reinforced two directional patterned Kraft paper or aluminum/mylar.

2. UL listed class A.

3. Base: FasTape 0820 FR-FSK, or FasTape 0821FR-FSK-30.

4. Optional: Zero Perm Pressure Sensitive Tape.

5. If vapor retarder tape fails to adhere to surface, spray on Norton; Spray Trim Adhesive, No.82130-1 or a similar product by 3M to augment adhesion of tape.

Specifier:  Where vapor retarder abuts steel structure with fireproofing, or curtainwall system sheet metal vapor retarder may be required.  Indicate size on exterior detail or specify.

Sheet metal vapor retarder:

Minimum 0.6 mm 24 GA galvanized steel bent angle; size as required.

Provide where vapor retarder abuts steel structure.

Provide where vapor retarder abuts curtainwall.

Specifier:  This is a system to use on masonry or concrete walls where you want insulation with minimum loss of space in room.  Foam insulation is adhered to wall and stud strips (which look like mini-floor runners for GYPSUM WALLBOARD) are embedded into foam with fasteners shot thru them to hold insulation in space and to give surface to screw GYPSUM WALLBOARD to.  Verify insulation thickness for R value. TGIF system (subparagraph 5) gives better vapor transmission factor.  If electrical outlets are required in these walls, make sure electrical uses shallow boxes.

I. Stud strips:

1. "U" shape metal furring channels.

2. 40 mm 1-5/8 IN wide with 16 mm 5/8 IN serrated edges.

3. Roll formed from 0.5 mm 25 GA galvanized steel.

4. Furring channels used in Grace Products Div., W R Grace &, Zonolite Thermo-Stud system.

5. TGIF system by Dow using SM/TG board.

Expanded polystyrene insulation board.

6. Insulation thickness: Minimum 50 mm 2 IN.

Specifier:  Delete if no block fill insulation.

J. Insulation, granular: Water resistant vermiculite.

Specifier:  Add mechanical fasteners and mastic if required. Normally only used with precast and non-rigid insulations. Could be used in stud walls, but normally not.

Mechanical fasteners:

Pronged hangers and slotted washers or arrow pointed hangers.

Sized to fit insulation thickness.

Base: GEMCO (Goodloe E. Moore,); Gemco pronged hanger with WP washer.

Optional: Stic-Klip Manufacturing.

Mastic for use with mechanical fasteners: GEMCO (Goodloe E. Moore.)

Specifier:  ASTM-C516, Type II, Grade-0.  Primary usage is for waterproofing backside of precast, add if you have precast.

Waterproof coating:

Cement base, aggregate type.

Harris Specialty Chemical, Thoro System Products, Thoroseal containing "Acryl 60".

Part 3 - EXECUTION

A. Not Included

� This manual is being developed as part of a ten-point plan to implement the Governor's sustainable building goal as outlined in Executive Order D-16-00 and the report Building Better Buildings: A Blueprint for Sustainable State Facilities (Blueprint). Task 7 of the Blueprint calls for developing sustainable building technical assistance and outreach tools, including a training program for state departments, as well as local government and private sector partners. This manual was developed by DGS, the Sustainable building task force, and CIWMB as one component of the sustainable building training program for state departments. This document will be undergoing constant revision as other deliverables outlined in the Blueprint are completed and technological and process breakthroughs advance the rapidly emerging field of sustainable design.
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