Section 07 2100 
Thermal Insulation
. ************************************************************************************************************
1. LANL MASTER SPECIFICATION SECTION
	Rev. 5 Summary of Changes: Edited and updated as required for import into SpecLink.


1. NOTE TO SPECIFIER ON USAGE IN SPECLINK: Activate the Section by turning on Seq #0000, followed by activating paragraphs in PART 1, Article SECTION INCLUDES. This will activate related articles, paras/subparas in the rest of the Section (i.e., SECTION INCLUDES in PART 1 activates articles and paras/subparas in PARTS 2 and 3). If there are choice fields to edit the entire Section (typically in this first author note or beginning of the Section), make selections at those locations, which will filter through the remaining Section. All Articles, paragraphs and subparagraphs must be activated sequentially from top to bottom, unless noted otherwise.
1. This template must be edited for each project. In doing so, Specifier must add job-specific requirements. Selections and choice fields are used to indicate designer choices or locations where text must be supplied by the designer. The section must also be edited to remove requirements for processes, items, or designs that are not included in the project.
1. To seek a variance from applicable requirements in this Section, contact the Engineering Standards Manual (ESM) Architectural POC  (LANL access only). Please contact POC with suggestions for improvement as well. LANL personnel should submit here: Suggested Change or Request Clarification; subcontractors via email to engstandards@lanl.gov.
1. Section is developed for ML-4 projects.  For ML-1, 2, and 3 applications, additional requirements and independent reviews should be added if increased confidence in procurement or execution is desired; see LANL ESM Chapter 1 - General, Section Z10 Specifications and Quality Sections.
1. NOTE: Above deck, rigid board roof insulation is covered in the specification sections for the specific roof systems and the insulation products for that purpose should be retained there.
. ************************************************************************************************************
PART 1 - GENERAL
SECTION INCLUDES
1. ***************************************************************************************
1. The following paragraphs are designer-choice. Retain paragraphs based on thermal insulation requirements for project. Options selected here update the entire Section.
1. ***************************************************************************************
Foam-plastic board insulation - ​​​​​​​​<< Click to select insulation type from drop down menu;  Extruded-Polystyrene Board Insulation;  Geotextile-Faced Wall Insulation Drainage Panels; or  Molded-Polystyrene Board Insulation>>​​​​​​​​ installed on ​​​​​​​​<< Click to select location of installation from drop down menu;  slab/foundation;  foundation wall;  cavity wall;  framed construction; and  roof>>​​​​​​​​ 
Polyisocyanurate foam-plastic board insulation - ​​​<< Click to select face type from drop down menu;  Foil Faced; or  Glass-Fiber-Mat Faced>>​​​ installed on ​​​<< Click to select location of installation from drop down menu;  cavity wall; and  roof>>​​​ 
Glass-fiber board insulation installed on curtain wall.
Mineral-wool board insulation - ​​​​​​<< Click to select face type from drop down menu;  Unfaced; or  Foil Faced>>​​​​​​ installed on ​​​​​​<< Click to select location of installation from drop down menu;  foundation;  cavity wall;  curtain wall; and  metal switch panel system>>​​​​​​ 
Glass-fiber blanket insulation - ​​​​​​<< Click to select face type from drop down menu;  Unfaced;  Polypropylene-Scrim-Kraft-Faced;  Kraft-Faced;  Reinforced-Foil-Faced;  Foil-Faced;  Faced Glass-Fiber Blanket/Batt Insulation; or  Sound Attenuation Batts>>​​​​​​ installed in ​​​​​​<< Click to select location of installation from drop down menu;  framed construction;  ceilings; and  sound rated assemblies>>​​​​​​ 
Mineral-wool blanket insulation - ​​​​<< Click to select face type from drop down menu;  Unfaced; or  Reinforced-Foil-Faced>>​​​​​ installed in framed construction.
Spray polyurethane foam insulation installed in ​​​<< Click to select location of installation from drop down menu;  masonry cells; and  miscellaneous voids>>​​​ 
Loose fill insulation installed in ​​​<< Click to select location of installation from drop down menu;  masonry cells; and  miscellaneous voids>>​​​ 
1. ***************************************************************************************
1. The following paragraphs are designer-choice. Retain paragraphs based on radiant barrier/vapor retarder requirements for project. Options selected here update the entire Section.
1. ***************************************************************************************
Radiant barriers - ​​​​​​​<< Click to select type from drop down menu;  Sheet Radiant Barriers; or  Interior Radiation Control Coating System>>​​​​​​​​
Vapor retarders
1. ***************************************************************************************
1. The following paragraphs are activated automatically based on method of installation selected in PART 3, as applicable.
1. ***************************************************************************************
Insulation Fasteners
Adhesives
RELATED REQUIREMENTS
Section << 01 8113.13 - Sustainable Design>>​
Section << 04 2220 - Reinforced Unit Masonry>>​
REFERENCE STANDARDS
ASTM C423 - Standard Test Method for Sound Absorption and Sound Absorption Coefficients by the Reverberation Room Method.
ASTM C549 - Standard Specification for Perlite Loose Fill Insulation.
ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation.
ASTM C612 - Standard Specification for Mineral Fiber Block and Board Thermal Insulation.
ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light Frame Construction and Manufactured Housing.
ASTM C991 - Standard Specification for Flexible Fibrous Glass Insulation for Metal Buildings.
ASTM C1029 - Standard Specification for Spray-Applied Rigid Cellular Polyurethane Thermal Insulation.
ASTM C1289 - Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal Insulation Board.
ASTM C1313/C1313M - Standard Specification for Sheet Radiant Barriers for Building Construction Applications.
ASTM C1320 - Standard Practice for Installation of Mineral Fiber Batt and Blanket Thermal Insulation for Light Frame Construction.
ASTM C1321 - Standard Practice for Installation and Use of Interior Radiation Control Coating Systems (IRCCS) in Building Construction.
ASTM C1371 - Standard Test Method for Determination of Emittance of Materials Near Room Temperature Using Portable Emissometers.
ASTM C1744 - Standard Practice for Installation and Use of Radiant Barrier Systems (RBS) in Commercial/Industrial Building Construction.
ASTM D4397 - Standard Specification for Polyethylene Sheeting for Construction, Industrial, and Agricultural Applications.
ASTM D5359 - Standard Specification for Glass Cullet Recovered from Waste for Use in Manufacture of Glass Fiber.
ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials.
ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound Transmission Loss of Building Partitions and Elements.
ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials.
ASTM E136 - Standard Test Method for Assessing Combustibility of Materials Using a Vertical Tube Furnace at 750 Degrees C.
DEFINITIONS 
For definitions and acronyms, refer to COE Glossary of Terms.
Thermal Resistivity (R-value): Temperature difference in degrees F between the two (2) surfaces of a material exactly one (1) inch thick, required to make one (1) BTU of energy flow through one (1) square foot of the material in one (1) hour.
1. ***************************************************************************************
1. Edit submittals to include only those absolutely necessary to assure requirements and features that are important for the specific project will be met.
1. ***************************************************************************************
ACTION SUBMITTALS
Product Data: For each type of product indicated.
Product test reports for each product, for tests performed by a qualified testing agency.
1. ***************************************************************************************
1. Verify these requirements below against LANL ESM Chapter 14 - Sustainable Design, Attachment 1 "Required Attribute" Column and, if applicable, the LEED prerequisites and project credits. Material content and recycled content are required. This paragraph and the first two subparagraphs are activated automatically based on selections made in PART 2, when applicable.
1. ***************************************************************************************
Sustainable Design Submittals:
Sustainable Design (SD) Submittals: Provide material content documentation in accordance with the requirements of this Section. ​​​​​​​<< Submit any additional documentation for this product category, as applicable under Section  01 8113.13 - Sustainable Design , with this Section’s submittal.; or  None - N/A>>​​​​​​​
Submit manufacturer’s documentation of recycled content for each applicable product.
1. ******************************************************************************
1. The following subparagraph is a designer-choice. Retain when required for project.
1. ******************************************************************************
Product Data for ​​​​​<< adhesives and; or  None - N/A>>​​​​​ insulation, including printed statement of VOC content.
INFORMATIONAL SUBMITTALS
Manufacturer’s Certifications: Submit manufacturer’s representative certification that the proposed products comply with specified requirements and are compatible with each other and substrates for the intended applications.
1. ***************************************************************************************
1. The following paragraphs are designer-choice. Retain the first paragraph below when foam-plastic board insulation is selected for project. Retain the second paragraph below when adhesives are used for project.
1. ***************************************************************************************
Research/evaluation reports for foam-plastic board insulation, from ICC-ES.
Material Safety Data Sheets (MSDS): Submit MSDS for each adhesive product.
QUALITY ASSURANCE
Single-Source Responsibility for Insulation Products: Obtain each type of building insulation from a single source with resources to provide products complying with requirements without delaying progress of the work.
Installer Qualifications: Engage an experienced installer, with not less than two (2) years experience and certification by the manufacturer, as an approved installer who has completed building insulation applications similar in material, design and extent to that indicated for projects that have resulted in construction with a record of successful in-service performance.
DELIVERY, STORAGE, AND HANDLING
Protect insulation materials from physical damage and from deterioration due to moisture, soiling, and other sources. Store inside and in a dry location. Comply with manufacturer’s instructions for handling, storing, and protecting during installation.
1. ***************************************************************************************
1. Retain the following paragraph when foam-plastic and/or polyisocyanurate foam-plastic board insulation is selected for project. Retain the second paragraph below when adhesives are used for project.
1. ***************************************************************************************
Protect ​​​​​​<< foam-plastic; or  None - N/A>>​​​​​​​​​​​​<< /; or  None - N/A>>​​​​​​​​​​​​<< polyisocyanurate foam-plastic; or  None - N/A>>​​​​​​ board insulation as follows:
Do not expose to sunlight except to necessary extent for period of installation and concealment.
Protect against ignition at all times. Do not deliver board materials to project site before installation time.
Quickly complete installation and concealment of board insulation in each area of construction.
FIELD CONDITIONS
Do not proceed with installation of insulation under the following conditions:
When ambient and substrate temperature conditions are outside the limits permitted by insulation manufacturer.
When insulation is or is likely to become wet due to rain, frost, condensation, or other causes.
PART 2 - PRODUCTS
PERFORMANCE REQUIREMENTS
Fire Test Response Characteristics: Provide insulation and related materials with fire-test-response characteristics indicated in Subcontract documents or specified elsewhere in this Section; to be determined by testing identical products per test method indicated below by UL or another testing and inspecting agency acceptable to Authorities Having Jurisdiction. Identify materials with appropriate markings of applicable testing and inspecting agency.
Surface Burning Characteristics: <<ASTM E84>>.
Fire-Resistance Ratings: <<ASTM E119>>. 
Combustion Characteristics: <<ASTM E136>>. 
Assembly Sound Transmission Rating: <<ASTM E90>>, ​<< Specify sound transmission class (STC)>>​.
Sound Absorption: <<ASTM C423>>, << Specify noise reduction coefficient>>.
1. ***************************************************************************************
1. The following eight Articles on thermal insulation are designer-choice. Retain Articles for insulation types selected for project.
1. ***************************************************************************************
FOAM-PLASTIC BOARD INSULATION
1. ***************************************************************************************
1. Select one of the following three foam-plastic board insulation types based on project-specific requirements.
1. ***************************************************************************************
Extruded-Polystyrene Board Insulation: Comply with <<ASTM C578>>, ​​<< Type X, 15 psi;  Type IV, 25 psi;  Type VI, 40 psi;  Type VII, 60 psi; and  Type V, 100 psi>>​​, with maximum flame-spread and smoke-developed indexes of 75 and 450, respectively, per <<ASTM E84>>.
Manufacturers:
Dow Chemical Company
Owens Corning
​<< Insert manufacturer’s name>>​.
1. *** OR ***
Geotextile-Faced Wall Insulation Drainage Panels: Extruded-polystyrene board insulation complying with <<ASTM C578>>, ​​​​​<< Type IX, 25 psi; and  Type VI, 40 psi>>​​​​​ minimum compressive strength; fabricated with tongue-and-groove edges and with one side having grooved drainage channels faced with nonwoven geotextile filter fabric.
Manufacturers:
Owens Corning
<< Insert manufacturer’s name>>​
1. *** OR ***
Molded-Polystyrene Board Insulation: Comply with <<ASTM C578>>, ​<< Type I, 10 psi;  Type II, 15 psi; and  Type IX, 25 psi>>​, with maximum flame-spread and smoke-developed indexes of 75 and 450, respectively, per <<ASTM E84>>.
Manufacturers:
DiversiFoam Products
Plymouth Foam, Inc.
<< Insert manufacturer’s name>>​
Sustainable Design Requirements: Provide extruded/molded-polystyrene board insulation as follows:
Recycled Content: Minimum 9 percent.
POLYISOCYANURATE FOAM-PLASTIC BOARD INSULATION
Manufacturers:
Firestone
Johns Manville
Carlisle
GAF
​​<< Insert manufacturer's name>>​​
1. ***************************************************************************************
1. Select one of the following two polyisocyanurate foam-plastic board insulation types based on project-specific requirements.
1. ***************************************************************************************
Polyisocyanurate Board, Foil Faced: Comply with <<ASTM C1289>>, foil faced, Type I, Class 1 or 2.
1. *** OR ***
Polyisocyanurate Board, Glass-Fiber-Mat Faced: Comply with <<ASTM C1289>>, glass-fiber-mat faced, Type II, Class 2.
Sustainable Design Requirements: Provide polyisocyanurate foam-plastic board insulation as follows:
Recycled Content: Minimum 9 percent.
GLASS-FIBER BOARD INSULATION
Manufacturers:
CertainTeed Corporation
Johns Manville
Knauf Insulation
Owens Corning
​<< Insert manufacturer's name>>​
Glass-Fiber Board Insulation: Comply with <<ASTM C612>>, Type IA; << unfaced,; or  foil faced,>> with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively, per <<ASTM E84>><< ; passing ASTM E136 for combustion characteristics; or  None - N/A>>.
1. ******************************************************************************
1. The following subparagraphs are designer-choices. Retain based on project-specific requirements.
1. ******************************************************************************
Nominal density of 2.25 lb/cu. ft., thermal resistivity of 4.3 degrees F x h x sq ft./BTU x in. at 75 degrees F.
Nominal density of 3 lb/cu. ft., thermal resistivity of 4.3 degrees F x h x sq ft./BTU x in. at 75 degrees F.
Nominal density of 4.25 lb/cu. ft., thermal resistivity of 4.3 degrees F x h x sq ft./BTU x in. at 75 degrees F.
Nominal density of 6 lb/cu. ft., thermal resistivity of 4.4 degrees F x h x sq ft./BTU x in. at 75 degrees F.
Sustainable Design Requirements: Provide glass-fiber board insulation as follows:
1. ******************************************************************************
1. The following subparagraph is a designer-choice. Retain based on project-specific requirements.
1. ******************************************************************************
Free of Formaldehyde: Insulation to be 100 percent free of VOCs.
Recycled Content: Minimum 20 percent. Comply with <<ASTM D5359>>.
MINERAL-WOOL BOARD INSULATION
Manufacturers:
Fibrex Insulations, Inc.
Isolatek International.
Owens Corning.
Roxul Inc.
Thermafiber.
​​<< Insert manufacturer's name>>​​.
1. ***************************************************************************************
1. Select one of the following two mineral-wool board insulation types based on project-specific requirements.
1. ***************************************************************************************
Unfaced, Mineral-Wool Board Insulation: Comply with <<ASTM C612>>; with maximum flame-spread and smoke-developed indexes of 15 and zero, respectively per <<ASTM E84>>; passing <<ASTM E136>> for combustion characteristics.
1. ******************************************************************************
1. The following subparagraphs are designer-choices. Retain based on project-specific requirements.
1. ******************************************************************************
Nominal density of 4 lb/cu. ft., Types IA and IB, thermal resistivity of 4 degrees F x h x sq. ft./BTU x in. at 75 degrees F.
Nominal density of 6 lb/cu. ft., Type II, thermal resistivity of 4.16 degrees F x h x sq. ft./BTU x in. at 75 degrees F.
Nominal density of 8 lb/cu. ft., Type III, thermal resistivity of 4.35 degrees F x h x sq. ft./BTU x in. at 75 degrees F.
1. *** OR ***
Foil-Faced, Mineral-Wool Board Insulation: Comply with <<ASTM C612>>; faced on one side with foil-scrim or foil-scrim-polyethylene vapor retarder; with maximum flame-spread and smoke-developed indexes of 25 and 5, respectively, per <<ASTM E84>>.
1. ******************************************************************************
1. The following subparagraphs are designer-choices.
1. ******************************************************************************
Nominal density of 4 lb/cu. ft., Types IA and IB, thermal resistivity of 4 degrees F x h x sq. ft./BTU x in. at 75 degrees F.
Nominal density of 6 lb/cu. ft., Type II, thermal resistivity of 4.16 degrees F x h x sq. ft./BTU x in. at 75 degrees F.
Nominal density of 8 lb/cu. ft., Type III, thermal resistivity of 4.35 degrees F x h x sq. ft./BTU x in. at 75 degrees F.
Sustainable Design Requirements: Provide mineral-wool board insulation as follows:
Recycled Content:  Minimum 75 percent recovered slag.
GLASS-FIBER BLANKET INSULATION
Manufacturers:
CertainTeed Corporation
Guardian Building Products, Inc.
Johns Manville
Knauf Insulation
Owens Corning
​​<< Insert manufacturer's name>>​​.
1. ***************************************************************************************
1. Select one of the following seven glass-fiber blanket insulation types based on project-specific requirements.
1. ***************************************************************************************
Unfaced, Glass-Fiber Blanket Insulation: Comply with <<ASTM C665>>, Type I; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively, per <<ASTM E84>>; passing <<ASTM E136>> for combustion characteristics.
1. *** OR ***
Polypropylene-Scrim-Kraft-Faced, Glass-Fiber Blanket Insulation: Comply with <<ASTM C665>>, Type II (non-reflective faced), Class A (faced surface with a flame-spread index of 25 or less); Category 1 (membrane is a vapor barrier).
1. *** OR ***
Kraft-Faced, Glass-Fiber Blanket Insulation: Comply with <<ASTM C665>>, Type II (non-reflective faced), Class C (faced surface not rated for flame propagation); Category 1 (membrane is a vapor barrier).
1. *** OR ***
Reinforced-Foil-Faced, Glass-Fiber Blanket Insulation: Comply with <<ASTM C665>>, Type III (reflective faced), Class A (faced surface with a flame-spread index of 25 or less); Category 1 (membrane is a vapor barrier), faced with foil-scrim, foil-scrim kraft, or foil-scrim polyethylene.
1. *** OR ***
Foil-Faced, Glass-Fiber Blanket Insulation: Comply with <<ASTM C665>>, Type III (reflective faced), Class B (faced surface with a flame-propagation resistance of 0.12 W/sq. cm); Category 1 (membrane is a vapor barrier), faced with foil scrim, foil-scrim kraft, or foil-scrim polyethylene.
1. *** OR ***
Faced Glass-Fiber Blanket/Batt Insulation: Provide thermal insulation produced by combining glass fibers with thermosetting resins to comply with <<ASTM C991>>, Type II, (blankets with vinyl-faced vapor-retarder membrane on one face).
Surface Burning Characteristics: Maximum flame spread and smoke developed values of 25 and 50, respectively.
1. *** OR ***
Sound Attenuation Batts: Provide unfaced glass-fiber blanket/batt insulation where shown on Subcontract documents, to comply with requirements of <<ASTM C665>>, Type I, three (3) inches thick, unless indicated otherwise. Material shall be labeled as sound attenuation batts.
Surface Burning Characteristics: Maximum flame spread and smoke developed values of 25 and 50, respectively.
Sustainable Design Requirements: Provide glass-fiber blanket insulation as follows:
1. ******************************************************************************
1. The following subparagraph is a designer-choice. Retain based on project-specific requirements.
1. ******************************************************************************
Free of Formaldehyde: Insulation to be 100 percent free of VOCs.
Recycled Content: Minimum 20 percent. Comply with <<ASTM D5359>>.
MINERAL-WOOL BLANKET INSULATION
Manufacturers:
Fibrex Insulations Inc.
Owens Corning
Roxul Inc.
Thermafiber
​​<< Insert manufacturer's name>>​​.
1. ***************************************************************************************
1. Select one of the following two mineral-wool blanket insulation types based on project-specific requirements.
1. ***************************************************************************************
Unfaced, Mineral-Wool Blanket Insulation: Comply with <<ASTM C665>>, Type I (blankets without membrane facing); consisting of fibers; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively, per <<ASTM E84>>; passing <<ASTM E136>> for combustion characteristics.
1. *** OR ***
Reinforced-Foil-Faced, Mineral-Wool Blanket Insulation: <<ASTM C665>>, Type III (reflective-faced), Class A (faced surface with a flame-spread index of 25 or less per <<ASTM E84>>); Category 1 (membrane is a vapor barrier), faced with foil scrim, foil-scrim kraft, or foil-scrim polyethylene.
Sustainable Design Requirements: Provide mineral-wool blanket insulation as follows:
Recycled Content: Minimum 75 percent recovered slag.
SPRAY POLYURETHANE FOAM INSULATION
Closed-Cell Polyurethane Foam Insulation: Comply with <<ASTM C1029>>, Type II, with maximum flame spread and smoke-developed indexes of 75 and 450, respectively, per <<ASTM E84>>. Minimum density of 1.5 lb/cu. ft., thermal resistivity of 6.2 degrees F x h x sq. ft./BTU x in. at 75 degrees F.
Manufacturers:
BASF Corporation.
BaySystems NorthAmerica, LLC.
Dow Chemical Company (The).
ERSystems, Inc.
Gaco Western Inc.
Henry Company.
NCFI; Division of Barnhardt Mfg. Co.
SWD Urethane Company.
Volatile Free, Inc.
<< Insert manufacturer’s name>>.
Sustainable Design Requirements: Provide spray polyurethane foam insulation as follows:
Recycled Content: Minimum 5 percent.
LOOSE FILL INSULATION
Loose-Fill Insulation: Comply with <<ASTM C549>>, R-values of 3.3 – 2.8 for densities of 4.1 – 7.4 pcf at 75 degrees F (24 degrees C).
1. ***************************************************************************************
1. Retain the following Article when radiant barriers is in project-scope.
1. ***************************************************************************************
RADIANT BARRIERS
1. ***************************************************************************************
1. Select one of the following two paragraphs. Retain the first paragraph when sheet radiant barriers is required for project. Retain the second paragraph when interior radiation control coating system is required for project.
1. ***************************************************************************************
Sheet Radiant Barriers:
Manufacturers and Products:
Fi-Foil Company; Radiant Shield.
Innovative Energy, Inc.; R+Heatshield << Commercial Solid; or  Perforated>>.
Innovative Insulation, Inc.; Super R << Premium; or  Plus>>.
TVM Building Products; Reflective << House Wrap; or  Vapor Barrier>>.
​<< Insert manufacturer's name; product name or designation>>​.
Comply with <<ASTM C1313/C1313M>> and as follows:
Sheet Construction: << Foil on one side of substrate;  Foil on both sides of substrate; or  Vacuum metallizing on substrate>>.
Surface-Burning Characteristics: Maximum flame-spread and smoke-developed indexes of ​<< 5 and 10; or  Insert numbers>>​​, respectively.
Tear Resistance: ​<< Insert value>>​.  
1. **********************************************************************
1. Retain the subparagraph below if radiant barrier is to serve as vapor retarder.
1. **********************************************************************
Water-Vapor Transmission: ​<< 1 perm, maximum; or  5 perms or greater>>​.
Sheet Width: ​<< Insert width>>​.  
1. *** OR ***
Interior Radiation Control Coating System: Silver-colored, not thickness-dependent, low-emissivity, ​<< solvent; or  water>>​-based coating; formulated for adherence to substrates indicated and with a surface emittance value of 0.25 or less as measured per <<ASTM C1371>>.
Manufacturers and Products:
SOLEC Corporation; LO/MIT-I.
SOLEC Corporation; LO/MIT-II.
<< Insert manufacturer's name; product name or designation>>.
1. ***************************************************************************************
1. Retain the following Article when vapor retarders is in project-scope.
1. ***************************************************************************************
VAPOR RETARDERS
Polyethylene Vapor Retarders: Comply with <<ASTM D4397>>, << 6 mils; or  10 mils>> thick with maximum permeance rating of 0.13 perm.
Vapor Retarder Tape: Pressure-sensitive tape of type recommended by vapor-retarder manufacture for sealing joints and penetrations in vapor retarder.
1. ***************************************************************************************
1. The following two Articles Insulation Fasteners and Adhesives are activated automatically based on method of installation selected in PART 3, as applicable.
1. ***************************************************************************************
INSULATION FASTENERS
Unless noted otherwise, use insulation manufacturer's recommended fasteners/fastening system.
1. ***************************************************************************************
1. The following paragraphs are designer-choices. Retain based on project-specific requirements. All paragraphs except the second are activated automatically based on selections made in PART 3, as applicable.
1. ***************************************************************************************
Adhesively attached, Spindle-Type Anchors: Plate welded to projecting spindle; capable of holding insulation of specified thickness securely in position indicated with self-locking washer in place.
Manufacturers and Products:
AGM Industries, Inc.; Series T TACTOO Insul-Hangers.
Gemco; Spindle Type.
​<< Insert manufacturer's name; product name or designation>>​.
Plate: Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square.
Spindle: Copper-coated, low-carbon steel; fully annealed; 0.105 inch in diameter; length to suit depth of insulation indicated.
Adhesively Attached, Angle-Shaped, Spindle-Type Anchors:  Angle welded to projecting spindle, capable of holding insulation of specified thickness securely in position indicated with self-locking washer in place.
Manufacturers and Products:
Gemco; 90-Degree Insulation Hangers.
​<< Insert manufacturer's name; product name or designation>>​ .
Angle: Formed from 0.030-inch thick, perforated, galvanized carbon-steel sheet with each leg 2 inches square.
Spindle: Copper-coated, low-carbon steel; fully annealed; 0.105 inch in diameter, length to suit depth of insulation indicated.
Insulation-Retaining Washers: Self-Locking washers formed from 0.016 inch thick galvanized-steel sheet, with beveled edge for increased stiffness, sized as required to hold insulation securely in place, but not less than 1-1/2 inches square or in diameter.
Manufacturers and Products:
AGM Industries, Inc.; ​<< RC150; or  SC150>>​.
Gemco; << Dome-Cap; or  None - N/A>>; << R-150; or  S-150>>.
​<< Insert manufacturer’s name; product name or designation>>​.
Product ends with capped self-locking washers incorporating a spring steel insert to ensure permanent retention of cap in the following locations:
1. **********************************************************************
1. The following subparagraphs are designer-choices. Retain based on project-specific requirements.
1. **********************************************************************
Crawl spaces.
Ceiling plenums.
Attic Spaces.
Where indicated.
<< Insert location>>.
Insulation Standoff: Spacer fabricated from galvanized mild-steel sheet for fitting over spindle of insulation anchor to maintain air space of << 1 inch;   2 inches; or  3 inches>>​between face of insulation and substrate to which anchor is attached.
Manufacturers and Products:
Gemco; Clutch Clip.
​<< Insert manufacturer's name; product name or designation>>​.
Anchor Adhesive: Product with demonstrated capability to bond insulation anchors securely to substrates indicated without damaging insulation, fasteners, and substrates.
Manufacturers and Products:
AGM Industries, Inc.; TACTOO Adhesive.
Gemco; Tuff Bond Hanger Adhesive.
<< Insert manufacturer's name; product name or designation>>.
ADHESIVES
Unless noted otherwise, use insulation manufacturer's recommended adhesive.
1. ***************************************************************************************
1. Retain one of the following two insulation adhesives based on project-specific requirements. Selections made below update installation options in PART 3.
1. ***************************************************************************************
Bead-Applied Insulation Adhesive: Insulation manufacturer’s recommended bead-applied, low-rise, one-component or multi-component urethane adhesive formulated to attach roof insulation to substrate or to another insulation layer.
1. *** OR ***
Full-Spread Applied Insulation Adhesive: Insulation manufacturer’s recommended spray-applied, low-rise, two-component urethane adhesive formulated to attach roof insulation to substrate or to another insulation layer.
1. ***************************************************************************************
1. The following paragraphs are designer-choices. Retain based on project-specific requirements.
1. ***************************************************************************************
Adhesive for Bonding Insulation: Provide insulation manufacturer’s recommended low-volatile organic compound (VOC) adhesives capable of bonding insulation to substrates indicated without damaging or corroding either insulation or substrates.  Applicable VOC limits include but are not limited to:
Contact Adhesive: Not to exceed 80 g/L (less water).
Special Purpose Contact Adhesive: Not to exceed 250 g/L (less water).
Multipurpose Construction Adhesive: Not to exceed 70 g/L (less water)
Foam-Plastic Adhesive: Not to exceed 50 g/L (less water).
For adhesive applications not listed above, VOC content of adhesives shall not exceed 250 g/L (less water).
PART 3 - EXECUTION
EXAMINATION
Verify that conditions comply with requirements of Subcontract documents.
Verify that related work to be performed prior to installation of insulation within indicated spaces has been completed.
Verify that substrates are in satisfactory condition to receive insulation.
1. ******************************************************************************
1. The following subparagraphs are designer-choice. Retain based on substrates encountered on project.
1. ******************************************************************************
Concrete substrates:  Verify that concrete materials have dried sufficiently and have attained optimum moisture content.
CMU substrates:  Verify that CMU materials have dried sufficiently and have attained optimum moisture content.
Masonry substrates:  Verify that masonry materials have dried sufficiently and have attained optimum moisture content.
Do not proceed with installation of insulation until all unsatisfactory conditions have been corrected.
PREPARATION
Clean substrates of substances harmful to insulations ​​​​​​<< or vapor retarders; or  None - N/A>>​​​​​​, including removal of projections that might puncture ​​​​​​<< vapor retarders,; or  None - N/A>>​​​​​​ or interfere with insulation attachment.
1. ***************************************************************************************
1. Retain the following paragraph when spray polyurethane foam insulation or loose fill insulation is used for project.
1. ***************************************************************************************
Close off openings in cavities receiving poured-in-place insulation to prevent the escape of insulation. Provide screens where openings must be maintained for drainage or ventilation.
1. ***************************************************************************************
1. The following eight Articles on thermal insulation installation are designer-choice. Retain Articles for insulation types selected for project.
1. ***************************************************************************************
FOAM-PLASTIC BOARD INSULATION INSTALLATION
1. ***************************************************************************************
1. The following paragraphs are designer-choices. Retain paragraphs based on location of insulation installation for project.
1. ***************************************************************************************
Installation of Insulation on Slab/Foundation:
On vertical slab edge and foundation surfaces, set insulation units using manufacturer’s recommended adhesive according to manufacturer’s installation instructions.
Extend insulation to a minimum below exterior grade line as indicated on Drawings.
On horizontal surfaces, loosely lay insulation units according to manufacturer’s installation instructions. Stagger end joints and tightly abut insulation units.
Extend insulation a minimum distance from exterior walls, as indicated on Drawings.
​Installation of Insulation on Foundation Wall:
Butt panels together for tight fit.
1. ******************************************************************************
1. Retain one of the following two subparagraphs based on method selected for installation (anchoring vs. adhesive).
1. ******************************************************************************
Anchor Installation: Install board insulation on concrete or CMU substrates by adhesively attached, spindle-type insulation anchors as follows:
Fasten insulation anchors to concrete or CMU substrates with insulation anchor adhesive according to anchor manufacturer’s installation instructions. Space anchors according to insulation manufacturer's installation instructions for insulation type, thickness, and application.
Apply insulation standoffs to each spindle to create cavity width indicated on drawings between concrete or CMU substrate and insulation.
After adhesive has dried, install board insulation by pressing insulation into position over spindles and securing it tightly in place with insulation-retaining washers, taking care not to compress insulation.
Where insulation will not be covered by other building materials, apply capped washers to tips of spindles.
1. *** OR ***
Adhesive Installation: Install with adhesive or press into tacky waterproofing or damp proofing according to manufacturer’s installation instructions.
Installation of Insulation in Cavity Wall:
Install pads of adhesive as recommended by manufacturer. Fit courses of insulation between wall ties and other obstructions, with edges butted tightly in both directions. Press units firmly against inside substrates.
Supplement adhesive attachment of insulation by securing boards with two-piece wall ties designed for this purpose and specified in Section << 04 2220 - Reinforced Unit Masonry>>. 
Seal joints with joint sealant.
Installation of Insulation in Framed Construction:
Butt panels together for tight fit.
Seal joints between units by applying adhesive, mastic, or sealant to edges of each unit to form a tight seal as units are installed into place. 
Fill voids in completed installation with adhesive mastic, or sealant as recommended by insulation manufacturer.
Installation of Insulation on Roof:
1. ******************************************************************************
1. Retain one of the following three subparagraphs based on method selected for installation (adhesive vs. anchoring vs. combination).
1. ******************************************************************************
Adhered: Install each layer of insulation and adhere to substrate as follows:
1. **********************************************************************
1. Retain the following subparagraph for a concrete deck.
1. **********************************************************************
Prime surface of concrete deck with asphalt primer at a rate recommended by manufacturer and allow primer to dry.
1. **********************************************************************
1. Retain one of the following to subparagraphs based on project-specific requirements.
1. **********************************************************************
Set each layer of insulation in ribbons of bead-applied insulation adhesive, firmly pressing and maintain insulation in place.
1. *** OR ***
Set each layer of insulation in a uniform coverage of full-spread insulation adhesive, firmly pressing and maintaining insulation in place.
1. *** OR ***
Mechanically Fastened: Install each layer of insulation and secure to deck using mechanical fasteners specifically designed and sized for fastening specified board-type roof insulation to deck type.
Mechanically fasten insulation to substrate with fasteners/plates and pattern complying with FM 1-90 requirements and approved by membrane manufacturer.
Fasten insulation to resist uplift pressure of corners, perimeter, and field of roof.
1. *** OR ***
Mechanically Fastened and Adhered: Install first layer of insulation and secure to deck using mechanical fasteners specifically designed and sized for fastening specified board-type roof insulation to deck type.
Mechanically fasten insulation to substrate with fasteners/plates and pattern complying with FM 1-90 requirements and approved by membrane manufacturer.
Fasten first layer of insulation to resist uplift pressure of corners, perimeter, and field of roof.
1. **********************************************************************
1. Retain one of the following two subparagraphs based on project-specific requirements.
1. **********************************************************************
Set each subsequent layer of insulation in ribbons of bead-applied insulation adhesive, firmly pressing and maintaining insulation in place.
1. *** OR ***
Set each subsequent layer of insulation in a uniform coverage of full-spread insulation adhesive, firmly pressing and maintaining insulation in place.
POLYISOCYANURATE FOAM-PLASTIC BOARD INSULATION INSTALLATION
1. ***************************************************************************************
1. The following paragraphs are designer-choices. Retain paragraphs based on location of insulation installation for project.
1. ***************************************************************************************
Installation of Insulation in Cavity Wall:
Install pads on adhesive spaced as recommended by manufacturer. Fit courses of insulation between wall ties and other obstructions, with edges butted tightly in both directions. Press units firmly against inside substrates.
Supplement adhesive attachment of insulation by securing boards with two-piece wall ties designed for this purpose and specified in Section << 04 2220 - Reinforced Unit Masonry>>. 
Seal joints with joint sealant.
Installation of Insulation on Roof:
1. ******************************************************************************
1. Retain one of the following three subparagraphs based on method selected for installation (adhesive vs. anchoring vs. combination).
1. ******************************************************************************
Adhered: Install each layer of insulation and adhere to substrate as follows:
1. **********************************************************************
1. Retain the following subparagraph for a concrete deck.
1. **********************************************************************
Prime surface of concrete deck with asphalt primer at a rate recommended by manufacturer and allow primer to dry.
1. **********************************************************************
1. Retain one of the following two subparagraphs based on project-specific requirements.
1. **********************************************************************
Set each layer of insulation in ribbons of bead-applied insulation adhesive, firmly pressing and maintain insulation in place.
1. *** OR ***
Set each layer of insulation in a uniform coverage of full-spread insulation adhesive, firmly pressing and maintaining insulation in place.
1. *** OR ***
Mechanically Fastened: Install each layer of insulation and secure to deck using mechanical fasteners specifically designed and sized for fastening specified board-type roof insulation to deck type.
Mechanically fasten insulation to substrate with fasteners/plates and pattern complying with FM 1-90 requirements and approved by membrane manufacturer.
Fasten insulation to resist uplift pressure of corners, perimeter, and field of roof.
1. *** OR ***
Mechanically Fastened and Adhered: Install first layer of insulation and secure to deck using mechanical fasteners specifically designed and sized for fastening specified board-type roof insulation to deck type.
Mechanically fasten insulation to substrate with fasteners/plates and pattern complying with FM 1-90 requirements and approved by membrane manufacturer.
Fasten first layer of insulation to resist uplift pressure of corners, perimeter, and field of roof.
1. **********************************************************************
1. Retain one of the following two subparagraphs based on project-specific requirements.
1. **********************************************************************
Set each subsequent layer of insulation in ribbons of bead-applied insulation adhesive, firmly pressing and maintaining insulation in place.
1. *** OR ***
Set each subsequent layer of insulation in a uniform coverage of full-spread insulation adhesive, firmly pressing and maintaining insulation in place.
GLASS-FIBER BOARD INSULATION INSTALLATION
Installation of Insulation on Curtain Wall:
Install insulation in accordance with curtain wall manufacturer’s and insulation manufacturer's installation instructions.
Hold insulation in place by securing metal clips and straps or integral pockets within window frames, spaced at intervals recommended in writing by insulation manufacturer to hold insulation securely in place without touching spandrel glass. Maintain cavity width of dimension indicated on Drawings between insulation and glass.
Install insulation to fit snugly without bowing.
MINERAL-WOOL BOARD INSULATION INSTALLATION
General Installation:
Install insulation in accordance with insulation manufacturer's installation instructions.
Install insulation to maintain continuity of thermal protection to building elements and spaces.
Fit insulation closely around electrical boxes, pipes, ducts, frames and other objects in or passing through insulation.
Keep insulation minimum 3 inches from heat emitting devices such as recessed light fixtures and minimum 2 inches from sidewalls of chimneys and vents.
Do not enclose insulation before inspection and receipt of manufacturer's written approval.
1. ***************************************************************************************
1. The following paragraphs are designer-choices. Retain paragraphs based on location of insulation installation for project.
1. ***************************************************************************************
Installation of Insulation on Foundation:
1. ******************************************************************************
1. Retain one of the following two subparagraphs based on method selected for installation (adhesive vs. anchoring).
1. ******************************************************************************
Install insulation board on foundation using all purpose construction adhesive in accordance with insulation manufacturer’s recommendations.
1. *** OR ***
Install insulation board on foundation using concrete nails (size as shown on drawings) and seal with bitumen sealing compound.
Seal joints with joint sealant.
Installation of Insulation on Cavity Wall:
Install pads on adhesive spaced as recommended by manufacturer. Fit courses of insulation between wall ties and other obstructions, with edges butted tightly in both directions. Press units firmly against inside substrates.
Supplement adhesive attachment of insulation by securing boards with two-piece wall ties designed for this purpose and specified in Section ​​​<< 04 2220 - Reinforced Unit Masonry>>​​​. 
Seal joints with joint sealant.
Installation of Insulation on Curtain Wall:
Install insulation in accordance with curtain wall manufacturer’s and insulation manufacturer's installation instructions.
Hold insulation in place by securing metal clips and straps or integral pockets within window frames, spaced at intervals recommended in writing by insulation manufacturer to hold insulation securely in place without touching spandrel glass. Maintain cavity width of dimension indicated on Drawings between insulation and glass.
Install insulation to fit snugly without bowing.
Metal Sandwich Panel System:
Install insulation in accordance with insulation manufacturer and metal sandwich panel manufacturer’s installation instructions.   
GLASS-FIBER BLANKET INSULATION INSTALLATION
1. ***************************************************************************************
1. The following paragraphs are designer-choices. Retain paragraphs based on location of insulation installation for project.
1. ***************************************************************************************
Installation of Insulation in Framed Construction: Install in cavities formed by framing members according to the following requirements.
Place insulation in cavities formed by framing members to produce a friction fit between edges of insulation and adjoining framing members.
Maintain 3 inches clearance of insulation around recessed lighting fixtures not rated for or protected from contact with insulation.
1. ******************************************************************************
1. The following three subparagraphs are designer-choices. Retain based on project-specific conditions.
1. ******************************************************************************
Attics: Install eave ventilation troughs between roof framing members in insulated attic spaces at vented eaves.
For metal-framed wall cavities where cavity heights exceed 96 inches, support unfaced blankets mechanically and support faced blankets by taping flanges of insulation to flanges of metal studs.
1. **********************************************************************
1. The following subparagraphs are designer-choices. Retain based on insulation blanket (unfaced vs. faced) selected for project.
1. **********************************************************************
Support unfaced blankets mechanically.
Support faced blankets by taping flanges of insulation to flanges of metal studs.
For wood-framed construction, install blankets according to <<ASTM C1320>> and as follows:
1. **********************************************************************
1. The following subparagraphs are designer-choices. Retain based on insulation blanket (unfaced vs. faced) selected for project.
1. **********************************************************************
Support unfaced blankets mechanically.
With faced blankets having stapling flanges, secure insulation by inset, stapling flanges to sides of framing members.
Installation of insulation in ceilings for sound attenuation:
Where glass-fiber blankets are indicated for sound attenuation above ceilings, install blanket insulation over entire ceiling area in thickness indicated.  Extend insulation 48 inches on either side of partitions.
Installation of insulation in sound rated assemblies:
Install insulation where indicated in sound-rated assemblies in accordance with manufacturer’s recommendations and <<ASTM E90>>. 
MINERAL-WOOL BLANKET INSULATION INSTALLATION
Installation of Insulation in Framed Construction: Install in cavities formed by framing members according to the following requirements:
Place insulation in cavities formed by framing members to produce a friction fit between edges of insulation and adjoining framing members.
Maintain 3 inches clearance of insulation around recessed lighting fixtures not rated for or protected from contact with insulation.
1. ******************************************************************************
1. The following three subparagraphs are designer-choices. Retain based on project-specific conditions.
1. ******************************************************************************
Attics: Install eave ventilation troughs between roof framing members in insulated attic spaces at vented eaves.
For metal-framed wall cavities where cavity heights exceed 96 inches, support unfaced blankets mechanically and support faced blankets by taping flanges of insulation to flanges of metal studs.
1. **********************************************************************
1. The following subparagraphs are designer-choices. Retain based on insulation blanket (unfaced vs. faced) selected for project.
1. **********************************************************************
Support unfaced blankets mechanically.
Support faced blankets by taping flanges of insulation to flanges of metal studs.
For wood-framed construction, install blankets according to <<ASTM C1320>> and as follows:
1. **********************************************************************
1. The following subparagraphs are designer-choices. Retain based on insulation blanket (unfaced vs. faced) selected for project.
1. **********************************************************************
Support unfaced blankets mechanically.
With faced blankets having stapling flanges, secure insulation by inset, stapling flanges to sides of framing members.
SPRAY POLYURETHANE FOAM INSULATION INSTALLATION
1. ***************************************************************************************
1. The following paragraphs are designer-choices. Retain paragraphs based on location of insulation installation for project.
1. ***************************************************************************************
Installation of Insulation in Masonry Cells:
Seal holes and openings in cavities as necessary to prevent loss of insulation during installation.
Install suitable screens inside cavities to maintain openings at drainage or ventilation openings.
Remove any obstructions which might interfere with free flow of insulation to intended spaces during pouring. Completely fill indicated cavities and spaces. Leave no gaps or voids.
During placement, do not allow insulation to fall a distance greater than one story, or 20 feet, whichever is less.
Rod the insulation frequently during installation to eliminate air pockets.
Installation of Insulation in Miscellaneous Voids:
Install insulation in miscellaneous voids and cavity spaces where required to prevent gaps in insulation in accordance with manufacturer's installation instructions.
LOOSE FILL INSULATION INSTALLATION
1. ***************************************************************************************
1. The following paragraphs are designer-choices. Retain paragraphs based on location of insulation installation for project.
1. ***************************************************************************************
Installation of Insulation in Masonry Cells:
Apply according to manufacturer's installation instructions. Level horizontal applications to uniform thickness as indicated, lightly settled to uniform density, but do not compact excessively.
Seal holes and openings in cavities as necessary to prevent loss of insulation during installation.
Install suitable screens inside cavities to maintain openings at drainage or ventilation openings.
Remove any obstructions which might interfere with free flow of insulation to intended spaces during pouring. Completely fill indicated cavities and spaces. Leave no gaps or voids.
During placement, do not allow insulation to fall a distance greater than one story, or 20 feet, whichever is less.
Rod the insulation frequently during installation to eliminate air pockets.
Installation of Insulation in Miscellaneous Voids:
Install insulation in miscellaneous voids and cavity spaces where required to prevent gaps in insulation in accordance with manufacturer's installation instructions.
Compact to approximately 40 percent of normal maximum volume.
1. ***************************************************************************************
1. Retain the following Article when radiant barriers is in project-scope.
1. ***************************************************************************************
RADIANT BARRIER INSTALLATION
1. ***************************************************************************************
1. Select one of the following two paragraphs. Retain the first paragraph when sheet radiant barriers is required for project. Retain the second paragraph when interior radiation control coating system is required for project.
1. ***************************************************************************************
Install sheet radiant barriers in accordance with <<ASTM C1744>>.
1. *** OR ***
Install interior radiation control coating system in accordance with <<ASTM C1321>>.
1. ***************************************************************************************
1. Retain the following Article when vapor retarders is in project-scope.
1. ***************************************************************************************
VAPOR RETARDER INSTALLATION
Place vapor retarders on side of construction indicated on Drawings.
Extend vapor retarders to extremities of areas to protect from vapor transmission.
Secure vapor retarders in place with adhesives or other anchorage system as indicated.
1. ******************************************************************************
1. The following subparagraph is a designer-choice. Retain when insulation in miscellaneous voids is in project-scope.
1. ******************************************************************************
Extend vapor retarders to cover miscellaneous voids in insulated substrates, including those filled with loose-fiber insulation.
1. ***************************************************************************************
1. The following paragraph is a designer-choice. Retain based on project-specific conditions.
1. ***************************************************************************************
Seal vertical joints in vapor retarders over framing by lapping no fewer than two studs.
1. ******************************************************************************
1. The following two subparagraphs are designer-choices. Retain based on framing (wood vs. metal) encountered on project.
1. ******************************************************************************
Fasten vapor retarders to wood framing at top, end, and bottom edges; at perimeter of wall openings; and at lap joints. Space fasteners as specified in drawings.
Vapor retarders to metal framing and solid substrates:
Before installing vapor retarders to metal framing, apply urethane sealant to flanges of metal framing including runner tracks, metal studs, and framing around door and window openings.
Seal overlapping joints in vapor retarders with vapor-retarder tape according to vapor-retarder manufacturer’s installation instructions.
Seal butt joints with vapor-retarder tape. Locate all joints over framing members or other solid substrates.
Firmly attach vapor retarders to metal framing and solid substrates with vapor-retarder fasteners as recommended by vapor-retarder manufacturer.
Seal joints caused by pipes, conduits, electrical boxes, and similar items penetrating vapor retarders with vapor-retarder tape to create an airtight seal between penetrating objects and vapor retarders.
Repair tears or punctures in vapor retarders immediately before concealment by other work. Cover with vapor-retarder tape or another layer of vapor retarders.
CLEANING AND PROTECTION
Remove all excess and unusable excess materials from the job site and leave the areas insulated-ready for other trades.
Prevent disposal of insulation scraps by reuse in ceiling and wall areas or other locations out of view.
Protect installed insulation ​​​​​<< and vapor retarders; or  None - N/A>>​​​​​ from damage due to harmful weather exposures, physical abuse, and other causes. Provide temporary coverings or enclosures where insulation is subject to abuse and cannot be concealed and protected by permanent construction immediately after installation.
END OF SECTION
1. **********************************************************************************************
1. Do not omit the following reference information:
1. **********************************************************************************************
THE FOLLOWING STATEMENT IS FOR LANL USE ONLY
THIS PROJECT SPECIFICATION SECTION IS BASED ON LANL MASTER SPECIFICATION SECTION 07 2100, REV. 5, DATED APRIL 15, 2026.
	LANL Project I.D. XXXXX 
	Thermal Insulation 

	Rev. X, Month XX, Year
	07 2100 - 1 of 36 


