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This manual is designed to provide you test data and general information regarding Low-E Housewrap™ 
 A common misconception of reflective insulation is that one standard R-Value is applicable for every 
application. The following System R-Values you could achieve, are based on test data obtained under 
controlled conditions, computer calculations by H.F. Poppendiek  (GEO Science), Dr. David Yarbrough 
(Tennessee Technical University), and the ASHRAE Handbook of Fundamentals, using FTC guidelines. 

The system R-values in this booklet were calculated using tested results from ASTM C-236 or 
ASTM C-976 test methods and calculations from the ASHRAE Handbook of Fundamentals, as well as 
computer calculations. To properly apply the data in this manual to your specific application, we suggest 
you consult an engineer or architect.

While this information is presented in good faith and believed to be accurate, Environmentally Safe 
Products, Inc. and its distributors have no control over installation design, installation workmanship, 
accessories, materials or condition of application.

Environmentally Safe Products, Inc. does not guarantee results from reliance upon such information and 
disclaims any  liability from any loss or damage arising from its uses.
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Low-E Housewrap™ has been tested in accordance with either the ASTM E-84 Surface Burning 
Characteristics for Building Materials.  Always consult your local building codes and officials before 
installing Low-E Housewrap™. If there are any questions concerning the building application or 
concerning which product to use in your specific application, call 800-289-5693 and our representatives 
will be happy to assist you in choosing the correct product for your building. 

MANUFACTURER’S WARNING: Low-E Housewrap™ is intended for use on exterior wall under primary 
barrier. 

ASTM standard test method for surface burning characteristics of building materials:
This standard is used to measure and describe the response of materials, products, or assemblies to 
heat and flame under controlled laboratory conditions. Low-E Housewrap™ is tested within the strict 
standard of this test method. This test method is not necessarily representative of the manner in which 
the Low-E Housewrap™ is installed in a typical field installation. The numerical ratings on all Low-E 
Housewrap™ products or any other materials are not intended to reflect hazards under actual 
fire conditions.

Warning: Aluminum is an Electrical Conductor. Please use caution when working around electrical 
sources including overhead power lines.

NOTE: Rolls of insulation shall be packaged in a polyethylene wrapping. Insulation shall be stored in a 
protected area. Do not allow insulation to come in contact with fresh concrete at any time. Any tears or 
punctures in the foil shall be repaired with aluminum tape. All seams that require taping must be taped 
with aluminum tape.

Testing Overview and Results
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Thermal Evaluation of ESP Wall design

         The thermal resistance of a wall design proposed by Environmentally Safe 
Products (ESP) has been calculated using readily available information. The calculations
are based on physical property data published in the ASHRAE Handbook of

1 2  
Fundamentals  and a computational procedure published in ASTM STP 1116. The
components of the ESP wall are shown below with the corresponding R-values. The

0 0
bounding temperatures for the calculation were 75 F inside air temperature and 45 F
outside air temperature. Wood framing that is 16-In OC was assumed.

2 0Wall Component                                                R-value (ft -h F/Btu)         Source

Outside air-film resistance                                             0.17                           Ref 1
Vinyl siding                                                                    0.10                           Estimated
0.375-inch reflective air space                                       2.03                           Ref 2
Low-e reflective insulation (nominal 1/4 in.)                .090                           Manufacturer
7/16-in. OSB (Aspen)                                                    .066                           Measured
Inside air-film resistance                                                .068                          Ref 1

Calculated Thermal Performance of ESP Wall Design

Air-to-Air R-value for horizontal
heat flow through cavity                                                 4.54                                 

2 0ft ·h· F/Btu

References
1  2005 ASHRAE Handbook of Fundamentals, Chapter 25. “Thermal and Water Vapor Transmission
   Data”
2  Andre O. Desjarlais and David W. Yarbrough, “Prediction of the Thermal Performance os Single
and Multi-Airspace Reflective Insulation Materials”, ASTM STP 1116 (1991) pp.24 - 43.

David W. Yarbrough, PhD, PE
December 19, 2007
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Thermal Evaluation of ESP Wall design

         The thermal resistance of a wall design proposed by Environmentally Safe 
Products (ESP) has been calculated using readily available information. The calculations
are based on physical property data published in the ASHRAE Handbook of

1 2  
Fundamentals  and a computational procedure published in ASTM STP 1116. The
components of the ESP wall are shown below with the corresponding R-values. The

0 0
bounding temperatures for the calculation were 75 F inside air temperature and 45 F
outside air temperature. Wood framing that is 16-In OC was assumed.

2 0Wall Component                                                R-value (ft -h F/Btu)         Source

Outside air-film resistance                                             0.17                           Ref 1
Vinyl siding                                                                    0.10                           Estimated
0.375-inch reflective air space                                       2.02                           Ref 2
Low-e reflective insulation (nominal 1/8 in.)                0.45                           Manufacturer
7/16-in. OSB (Aspen)                                                    0.66                           Measured
Inside air-film resistance                                                0.68                          Ref 1

Calculated Thermal Performance of ESP Wall Design

Air-to-Air R-value for horizontal
2 0heat flow through cavity                                                 4.08                 ft h F/Btu· ·

References
1  2005 ASHRAE Handbook of Fundamentals, Chapter 25. “Thermal and Water Vapor Transmission
   Data”
2  Andre O. Desjarlais and David W. Yarbrough, “Prediction of the Thermal Performance os Single
and Multi-Airspace Reflective Insulation Materials”, ASTM STP 1116 (1991) pp.24 - 43

David W. Yarbrough, PhD, PE
December 19, 2007
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Thermal Evaluation of ESP Wall design

         The thermal resistance of a wall design proposed by Environmentally Safe 
Products (ESP) has been calculated using readily available information. The calculations
are based on physical property data published in the ASHRAE Handbook of

1 2  
Fundamentals  and a computational procedure published in ASTM STP 1116. The
components of the ESP wall are shown below with the corresponding R-values. The

0 0
bounding temperatures for the calculation were 75 F inside air temperature and 45 F
outside air temperature. 

2 0Wall Component                                                R-value (ft -h F/Btu)         Source

Outside air-film resistance                                             0.17                           Ref 1
Vinyl siding                                                                    0.10                           Estimated
0.375-inch reflective air space                           2.07, 2.07, 2.07                     Ref 2
Low-e reflective insulation (nominal 1/8 in.)                0.90                           Manufacturer
Nominal ½ in. OSB (aspen)                                           0.66                           Measured
Fiberglass batt                                            11.00, 13.00, 15.00                       
1/2-inch gypsum                                                             0.45                          
Inside air-film resistance                                                0.68                          Ref 1

                   The R-values listed above were used to calculate the total R-value and U-value
shown below. The framing factor (wood fraction) based on nominal 16-inch on-center
construction was taken to be 0.136 for the U-value calculation

Thermal Performance of ESP Wall Design
                                                      Fiberglass batt R 11   R 13  R15
Air-to-Air R-value through the cavity                  16.0    18.0   20.0   
Surface-to-surface R-value through the cavity     15.2   17.2   19.2    

2 0          0.079 0.073  0.068    ft h F

Manufacturer
Ref 1

2 0
ft ·h· F/Btu

2 0ft ·h· F/Btu
U-value for clear wall (includes framing) Btu/ · ·

References
1  2005 ASHRAE Handbook of Fundamentals, Chapter 25. “Thermal and Water Vapor Transmission
  Data”
2  Andre O. Desjarlais and David W. Yarbrough, “Prediction of the Thermal Performance os Single
and Multi-Airspace Reflective Insulation Materials”, ASTM STP 1116 (1991) pp.24 - 43

David W. Yarbrough, PhD, PE
December 19, 2007
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CertainTeed Corporation
Consumer Service Center
873-2         North Hickory
McPherson, KS 67460
800-999-3654

April 22, 1997

Monetta Hoyer
Spec Building Materials
2850 Roe Lane
Kansas City, KS 66003

Reference: Insulation Boards

Dear Ms Hoyer:

The following is to confirm that L40-WO 1/4” ESP Rap insulation is an acceptable product to be 
used in conjunction with the installation of CertainTeed' s vinyl siding products.

The installation of the 1/4” ESP Rap should be according to manufacturer's recommended 
installation procedures.

Sincerely,

Larry Weibert, Manager
Consumer Services

CertainTeed
Vinyl Building Products Group

LW/dl

Doc# 1002
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October 8, 1999

Ms. Joanna Dauber
Environmentally Safe Products
313 West Golden
New Oxford, PA 17350

Dear Ms. Dauber:

RE: UNDERLAYMENTS

Your concern with regard to the installation of our vinyl siding over various substrates is appreciated. Our 

vinyi siding products are installed over various wraps and coverings, such as black felt paper, tyvek, foil 

faced products, breather foil, exterior grade plywood, particle board and wood shake as long as the wall is 

covered and leveled. When installing vinyl siding directly over wood sheathing, please use proper flashing 

techniques to alleviate any moisture concerns.

We make no specification as to which backer to use. The choice is up to you, the builder or local building 

code official. Any of the above mentioned backers are acceptable and will not void the warranty of 
our products.

Upon review, should you have any questions or need any additional information, please 
cal! me at (800) 962-3563.

Very truly yours,

Alan F. Hoying
Technical Services Manager

afh

Warranty Claims 2600 Campbell Road P.O. Box 132 Sidney OH 45365 -0132 
800-962-3563 • Fax 800-862-4308 

Exclusive Brands

Alcoa Building Products

Doc#1003
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Product:  Manufacturer or Private Label Reg. No. CA-T281(PA) Page151
ALUMINUM FOIL SYSTEM ENVIRONMENTALLY SAFE PRODUCTS, INC.
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
BRAND PRODUCT MATERIAL TYPE PRIMARY DESIGNED ACTS AS LABELED LABELED LABELED
CODE* ID USE FOR VAPOR THERMAL THERMAL THERMAL

EXPOSED BARRIER? PERFORM- PERFORM- PERFORM-
APPPLICA- ANCE ANCE ANCE
TIONS? HEAT FLOW HEAT FLOW HEAT FLOW

UP DOWN LEVEL
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
ESP CLASS A WHITE 4EFWT (3) FOIL/ PE FOAM/ FOIL COMPOSITE  CLG WALL FLR YES YES 7.60 11.74 8.58  R
ESP ECONO-E 4EFET (4, 2) FOIL/ PE FOAM/ FOIL COMPOSITE  CLG WALL FLR YES YES 7.55 11.00 7.75  R
ESP LOW-E HVAC 4EFED (1, 5) FOIL/ PE FOAM/ FOIL COMPOSITE DUCT WRAP YES YES 6.41  R
ESP LOW-E 4LFLT (1, 2) FOIL/ PE FOAM/ FOIL COMPOSITE  CLG WALL FLR YES YES 7.55 11.00 7.75  R
ESP THERMA-SHEET HSEWRP  (6) FOIL/ PE FOAM/ FOIL COMPOSITE WALL NO NO 6.00  R
ESP VAPOR PLUS 4VFVS (3, 6) FOIL/ PE FOAM/ FOIL COMPOSITE  CLG WALL FLR YES YES 1.00 1.00 1.00  R
ESP SLAB-SHIELD 4SFST (6) PE FOAM/ FOIL/ PE FOAMCOMPOSITE FLR NO YES 1.40  R

(1) = AVAILABLE in 4', 5', 6' widths
(2) = AVAILABLE  with staple flange edges or EZ Seal edge
(3) = AVAILABLE  with staple flange edges only
(4) = AVAILABLE in 4', 6' widths
(5) = R-value achieved with 1/2” spacer around duct
(6) = AVAILABLE in 4'' widths only

* DESCRIPTION OF BRAND CODES
ESP = ENVIRONMENTALLY SAFE PRODUCTS

California Bureau of Home Furnishings Registry Listing
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Low-E Housewrap™ 
PART 1   GENERAL  
  
1.1 SECTION INCLUDES 
              A. Low-E Housewrap™ Material.  
                      1.Marketed by Environmentally Safe Products, Inc ; 313 West   
                          Golden Lane, New Oxford, PA 17350. Tel: (800)  289-5693 or 
                          (717) 624-3581. Fax: (717) 624-7089. 
 
1.2  RELATED SECTIONS 
 
 
1.3  REFERENCES 
 

A. ASTM C 236 or ASTM C 976 - Standard Test Method for Steady- 
        State Thermal Performance of Building Assemblies by Means of a   
        Guarded Hot Box (Core Material Test). 

             B.     Calculated R-Value for Representing Low-E HouseWraptm   
             C.     ASTM E 84-97a - Standard Test Method for Surface Burning  
                     Characteristics of Building Materials. 
             D.     ASTM E 96-00 Test Methods for Water Vapor Transmission of  
                     Materials. 
             E.     ASTM E 1371 - Test Methods for Total Normal Emittance of  
                     Surfaces Using Inspection-Meter Techniques. 
             F.     ASTM D 779-03 – Water Resistance performance test report. 
             G.    ASTM D 3310 – Corrosivity Test of Surface Materials 
             H.    ASTM C 1338  -  Fungal Resistance of Surface Materials 
             I.      ASTM 283-99  - Air Indiltration Permeance Test report 
 
1.4   DEFINITIONS 
 
              A.  Low-E Housewrap™ System (LEHS):   
 
              B.  Low-E Housewrap™material is concealed in system by   
                    subsequent building finishes; additionally, LEHS incorporates air  
                    spaces between the reflective surfaces and building facings. 
 
1.5    SUBMITTALS 
 
           A.   Manufacturer's descriptive literature for Low-E Housewrap™ material;     
                  indicate compliance to specified product characteristics, including  
                  documentation of code compliance, if documentation is required. 

Low-E Housewrap™
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            B.  Quality Assurance Submittals:  Manufacturer's printed installation   
                 instructions for each indicated project condition; include recommended 
                 fastening materials and techniques. 
 
1.6   DELIVERY, STORAGE, AND HANDLING 
 
             A. Store products of this section in manufacturer's unopened packaging  
                 until installation; maintain storage conditions recommended by 
                  manufacturer.  Store in clean, dry area.  Do not expose to rain, dew, 
                  or snow while still in roll form. Do Not allow roll goods to come contact 
                  with uncured concrete 
 
PART 2   PRODUCTS 
 
2.1  APPLICATIONS 
 
            A. Provide Low-E Housewrap™ system (LEHS) in the following 
                 locations: 
 
                      1. Under vinyl / aluminum siding, encapsulated.  
 
2.3    MATERIALS 
 
            A.  Low-E House-Wraptm :  one layer of closed cell  
                 polyethylene foam, laminated to one layer of aluminum foil; perforated 
                 fungi-resistant, with the following characteristics: 
 
                      1. Marketed by Environmentally Safe Products, Inc ; 313 West  
                          Golden Lane, New Oxford, PA 17350. Tel:  (800)  289-5693 or  
                          (717) 624-3581.               Fax: (717) 624-7089. 

a. Substitutions: Not permitted 
.                                 b. Requests for substitutions will be considered in    
                                    accordance with provisions set forth by manufacturer. 
                       2.Thickness: Nominal 0.185 inch (5 mm). 
                       3.Weight:  .044 pounds per sq. foot (214.85 grams per sq. meter).   
                       4. Surface Burning Characteristics:  Flame spread index of 10,                    
                           maximum; smoke developed index of 10, maximum; when   
                           tested in accord with ASTM E 84-98 (NFPA Class A / UBC  
                           Class 1). 
                       5. Linear Shrinkage:  None. 
                       6. R-Value:  4 (0 .704 square meters Kelvin per watt); when    
                           calculated in accordance with ASTM C 976. 
                       7. U-Value:  0.25 ( 1.42 watts per square meter Kelvin)  
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8. Emittance:  0.03 to 0.04, when tested in accordance with ASTM    
                          C 1371. 
                      9. Reflectivity:  0.96 - 0.97. 
                     10. Degradation:  0. 
                     11. Perm Rating:  4.65 perm (34.3 Grams/(day-m2)based on single  
                           sided housewrap, when tested in accordance with ASTM E 96. 
                     12. Fungi Resistance: pass when tested in accordance with ASTM  
                           C 1338 

    13. Roll width: Nominal 4 feet (1.22m) X 125 feet ( 38.1m) 
                      14. Roll width:  Nominal 5 feet (1.52 m) X 100 feet (30.48 m). 
                      15. Approvals:  Provide product approved by the following: 

a. Amcraft Building Products Co. Inc. 
                          b. Alcoa Building Products. 

                                c. CertainTeed Corporation.  
                                d. California Bureau of Home Furnishings and Thermal  
                                     Insulation # CA T281 (PA) 

e. Mark materials to indicate compliance in accordance 
with requirements of regulating authority before delivery 
of materials to project site: 

 
           C. Fasteners:  Type and size recommended by manufacturer for project  
                conditions. 
 
PART 3     EXECUTION 
 
3.1   EXAMINATION 
         A. Ensure that electrical wiring adjacent to Low-E Housewrap™ 
              material installations is in good condition. 
 
3.2 PREPARATION 
         A. Turn off electricity in each area of Low-E Housewrap™ 
              material installation until installation in that area is complete. 
 
3.3  INSTALLATION 
         A. Install Low-E House-Wraptm insulation material in accordance with  
             drawing details and manufacturer's installation instructions. 
         
         B  Maintain minimum 3 inches (76 mm) distance from heat-producing  
              devices such as furnaces, chimneys, blowers, and lighting fixtures. 
 
          C. Maintain minimum 3/4 inch (19 mm) air space each side of  
                Low-E Housewrap™ material. 
 

END OF SECTION 



Thermography Pictures 

800.289.5693
New Oxford PA 17350
313 West Golden Lane

Environmentally Safe Products, Inc.
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Summary of Findings

Inside Pictures: The walls of the Low-E protected house are 
6°-8°F cooler that the non Low-E house.  Over the period of a 
cooling season this difference would result in less load being 
placed on the cooling unit and significant energy savings for 
the home owner.  

Outside Pictures: The walls of the Low-E protected house 
show high temperatures of 117°-119°F and average 
temperatures of 114°-115°F.  The walls of the non Low-E 
house show high temperatures of 114°-118°F and average 
temperatures of 111°-114°F.  Th ese pictures re-enforce that  
Low-E Housewrap does not significantly raise temperatures 
behind vinyl siding.      

2

The houses featured in this report are located side by side in 
Springfield, IL.  On the day that the pictures were taken the 
observed high for the day was 91°F and both houses had their 
thermostats set at 70°F.  The houses are within 100 square feet 
total size of each other.

All inside pictures will be marked with three temperatures; 
cavity, stud, and truss (when applicable). 

Outside pictures are marked to show low, high, and average 
temperatures over a total surface area.     

Control: The North facings walls represent the control in this 
study.  These walls see little direct radiant heat and their 
temperatures are nearly the same.   

Thermal Imaging
Test House Project

Part 1 
Summer Heat Gain



8/2/2007 4:13:39 PMLow-E House Facing North

Low-E House

3

The Low-E House has Low-E Insulation in the attic 
and it is wrapped with Low-E Housewrap.    
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This study is meant to  provide comparison data in an actual building system.
It is not intended to be used in lieu of testing. The images shown demonstrate 
how Low-E Housewrap™ performs in reducing summer heat gain. These images 
are one part of a continuing study. Further information/images will be  
released as they become available. 



8/2/2007 4:16:35 PMLow-E House Facing Southwest

8/2/2007 4:17:22 PMLow-E House Facing South

4

With the thermostat set at 70°F the average wall cavity 
temperature for the South and Southwest walls was 72.5°F 
a difference of 2.5°F. 
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This study is meant to  provide comparison data in an actual building system.
It is not intended to be used in lieu of testing. The images shown demonstrate 
how Low-E Housewrap™ performs in reducing summer heat gain. These images 
are one part of a continuing study. Further information/images will be  
released as they become available. 



8/2/2007 4:22:06 PMNon Low-E House Facing North

Non Low-E Front

5

The Non Low-E House is located immediately to 
the left of the Low-E House.
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This study is meant to  provide comparison data in an actual building system.
It is not intended to be used in lieu of testing. The images shown demonstrate 
how Low-E Housewrap™ performs in reducing summer heat gain. These images 
are one part of a continuing study. Further information/images will be  
released as they become available. 



8/2/2007 4:25:10 PMNon Low-E House Facing Southwest

8/2/2007 4:27:42 PMNon Low-E House Facing South

6

With the thermostat set at 70°F the average wall cavity 
temperature for the South and Southwest walls was 78.8°F 
a difference of 8.8°F. 
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This study is meant to  provide comparison data in an actual building system.
It is not intended to be used in lieu of testing. The images shown demonstrate 
how Low-E Housewrap™ performs in reducing summer heat gain. These images 
are one part of a continuing study. Further information/images will be  
released as they become available. 



8/2/2007 3:57:49 PMLow-E House West Wall

8/2/2007 4:02:26 PMNon Low-E House West Wall

7

The temperature of the vinyl siding, between the house 
with the Low-E Housewrap and the house without, does not 
show a significant difference.
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This study is meant to  provide comparison data in an actual building system.
It is not intended to be used in lieu of testing. The images shown demonstrate 
how Low-E Housewrap™ performs in reducing summer heat gain. These images 
are one part of a continuing study. Further information/images will be  
released as they become available. 


