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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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Testing Overview and Results
E System R-Value ; R - 4.54 (nom 1/4")
R-Value Calculation | R&DSeMCes | g 408 (nom 1/8")
Emittance ASTM C1371 R & D Services 0.03
; Wet Dry Cycle
Emittance Evaluyatign R & D Services | Unchanged
Vapor 4.65 perms
Permeance ASTM E 96-00 ATI : )
34.3 g/day m
Performance
Water ASTM D 779-03 SGS 9 hours
Resistance
Air 15 mph .73 cfm
Infiltration ASTM 283-99 AT 25 mph 1.1 cfm
50 mph 2.64 cfm
Corrosivity ASTM D 3310 | R & D Services | EXposed Sample
Same As
Control
. : 5 Fungal Species
Fungi ASTM C 1338 | R & D Services
Resistance Passed
Surface
Burning ASTM E84-97a SGS Flame Spread 0
Characteristics Smoke Dev 14

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™ isintended 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.
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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
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
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.

Wall 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 fth-"F/Btu
References
' 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
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
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.

Wall 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

heat flow through cavity 4.08 fth-"F/Btu
References
' 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
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
bounding temperatures for the calculation were 75°F inside air temperature and 45°F
outside air temperature.

Wall 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 % in. OSB (aspen) 0.66 Measured
Fiberglass batt 11.00, 13.00, 15.00 Manufacturer
1/2-inch gypsum 0.45 Ref 1

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 battR 11 R 13 R15
Air-to-Air R-value through the cavity 16.0 18.0 20.0 ft*h-F/Btu
Surface-to-surface R-value through the cavity 15.2 17.2 19.2 ft*h-°F/Btu
U-value for clear wall (includes framing) 0.079 0.073 0.068 Btu/ft"h-°F

References

' 2005 ASHRAE Handbook of Fundamentals, Chapter 25. “Thermal and Water Vapor Transmission
Data”

? 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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Technical Report

Thermal Evaluation of ESP Wall Assemblies

Prepascd For

Mr. Scott Miller
Environmenially Sale Producis
315 West Godden Lame
New Oxfoed, PA 17330

R & D Services Ine
PO Box 2400
Coowenville. Tennossee 38502.2

Repoet: RDUTIES

J » y

Reviewod by: Soadlil, I e
David W. @;lgh. m PE

Peesidem
Febeaary 26, 2007

The tow reswls in this report apply enly to the spocimens tewsed. Thiy repoet shalll not by
repeaduced, except m Pl withoor weittem appooval of R & 1) Senvives, Inc. This poport imst it
be seoad by the Cliont Jo claion prodect cntorsement by R & 1) Servces, fec  NVIEAP o any

agency of Bw U S, Govermmen!
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Themmal Evaluatron of ESP Wall Design with Two Reflective Air Speces

1h thermal resistance of & wall design proposed by Lavicommentally Sale
Products (EST) has boen caloulatod using readily available inforrmation, The cakwlatons
are based on phmal propedy datu published in the ASTIRAL [landbook of
Fundeenenmaly’ and & computational procedure poklished in ASTM STP 11167 The
cormponents of the FS™ wall are shown helow with the comespending Rovglugs. The
bounding tomperatures for the calculation were 75T [nside sdr enpeeamire and 45°F
outade 27 tempenture,

Wall Component Rovalse (1 0¥/ Bru) Source
Outside aie-lilen resistance 017 Ret']

Vi siding a0 I stienaes

0. 30 ioch reflective mir space 167, 167, 1 68 Rel2

1 e reflective insulution 090 Maznafactarer
Y-imch OS5 s Estimated
Fiberglass ball 1L.00, 1500, 1500 Mozl trer
Low-g reflective msulmtion 090 Mgt tarer
0 75 inch refloctive ar space 156, 3.587, 160 Rel2

Yosimch gypsum 045 Ref )

Inside mar-film resistance DA Ret )

1 he R-values [ivied above were used 10 caleulnie the 1otal R-valigs and U-value
shvown below. The framang [actor (wodd fracteon) based on nominal 16-inch on-center
construction was aken 0 be 0116 for the {l-value calculation.

Thermal Performance of ESP Wal) Design
Fiberglassbant R I R 13 RIS
Air-4o-air R-value theough the cavity M) 220 240 WRFBu

Surface-t0-surface Revalue throaggh the cavity 192 212 203 f&* 221 /Bw
Usvabiee for cloas wall (imclades (mming)  0.057 0.054 0.0%0 B’ h*F

Rafsreece

S ASHRAL Hurndoook of Fusdayentals, Chagner 25, “1hermal a0d Wieter Vapor Traranviainon
Daty”

* Andoe O Devjarials s0d Davd W. Yartroagh, *Prediction of the 1Senmal Perfoensance of Shigle
eed Multe- Ainpete Refleclive lssiation Macriab™, ASIM SIP 111601901 pp 12 43,

/
|

, ¢ - h_
Dvid W Y Pan, PR
Febeuazy 25, 200
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Test Report

Emittance Tests on an Unideotified Sample Received Frem Eavironmentally Safe
Products on February 27, 2001

Prepared For

My Dliil’ “'M
Emvronmentally Safe Products
313 West Golden Lane
New Oxfied, PA 17350

R & D Services, lec,
PO Box 2400
Cookoville, Tesomssoe I8502-2400

Report RDOLEGL

“
oviewed by
Roneid S, Graves
Viee Presidons

February 28, 2061

Tt el S i mpg ™ 0y 1o U dpduimens Soad it agpar 0] 4 o6 epeadcsad, cvaptm Bl walow et mpanal R A D
Hervnm, dov  Thin papent sl oot b snnd oy 300 Clnmt 5 s prieall sty ot Us B A D Swvaim b "WVLAT o sy g 7 G U
L comomes.

S——
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P O. Box 2400

Cookewille, Tennessee 38502-2400
Pbhone: 931-372-8871

Fax: 931-525-389%

Report of Foil Emittance Mcasurements

IR emutlance measurements have been cotupleted for & sample supplied o R & D
Services, lnc. by Environmentally Safe Products, 313 West Gaolden Lane, New
Oxtord, PA 17350 . Ome ssde of the specimen was identified for test purposes. The
measurements were made m accordance with ASTM C 1371 wing @ Mode! AE
cmssometer muoufactured by Devices and Services Compeny of Dallas, Texas, The
emussomcter was cahbrated poor to use end cahibrabion was veafied at the end of
testing.  The final reported cimttaace m cach case 15 the average of three
measurements

itcrial: Unidentified
B& D Iadent, Individual Tests  Average Eguitance
11020102271 0.03, 003,003 0,03

n
L .
/\/AM&(

Ronald S. Graves/Vice Presiden
Febraary 28, 2001

PAGE 10



Loviroamentally Safe Products July 10,2002
313 West Golden Lane

New Oxford, PA 17350

Artn: Mr. Cory Grott

Deae Mr, Geofl,

This ketier is a follow-on 1n previees discessons about the thermal redstance of reflective
insulstions and radiamt barriers. Both of these prodiacts rely on highly refloctive material wsually
aamvinum foil or coatieg 10 provide reduced heat flow or R-value, Aluminum foil generally bas o
veflectmne in the moge 0.95 10 0.97 (95% 10 97%). The comesponding caitzance valves are 0 03
10 003, The s of the reflectance =4 the emiltance of 2 matcrial is ane, A lsboratory
istrument 15 commoally wsed 10 measure evmittance. Ihe reflectancs is then calcalated from the
preceding relaticeshup.

The enimancs is 0 meavaro of the clflciency of & surface is giviag off hegt. A low emittance
surisce like 0.03 (or 3%) does not give off or radiene very much hest cven when it is hot. The
reflectance is & monsure of the incomming heat that is reflected with 0.97 meaning 97% of the
incocming encrgy i« reflecied. The terms are complementay,

Weleumlynmu«!mmmbeemlmdtlwnmmﬁilucdinm
Mwingmuamfoélmmwmmwihmmuwm&):m
watling'drying process was repeased hree times with the emirance measared afier the thind
eyche of wetting and drying. The change i emittance due 10 ™ three wetting/drying eR W
much loss @an the expetimentanl unzertainly of the maasurcment There wias not a siguaficani
change in the emimanee o the refectance

Reflective msulations rely on high reflectance and low emimanee for their thormal performance
The wetting/drying cyshes described above didn't ¢hauge (b reflectance or emimance. The
thomal performance of an assemble subjected 10 such wetting 'drying cycles will remain
unchengad.

Sincerely,
Sosali. f
David W. Y 'h, PE

Borvicos, nc.

o X
AT G0 WCA FAX

-mak e At not
FEPNANA TRV S CO N
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Architectural Testing

VAPOR PERMEANCE FERFORMANCE TEST REPORT

Readered to:
ENVIRONMENTALLY SAVE PRODLOCTS, INCL

PRODUCT: E4H00

Report No: 9141702
Report Date: 1/zes
Expiration Date: w27

130 Doty Cout

Yors, FPA T80 a0

s TIT 004 TIOO

fae NIT A9

OWW Nt tom
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Architectural Testing

MAPOR PERMEANCE PERFORMANCE YESY RVFORY
Rendorod o

ENVIRONMENTALLY SAFE PRODUCTS, INC
313 West Golden Lane
New Oufed, Ponuvybeania 17350

Repon Noj01-47417 02

Test Datex: WV 1AT)
Thowgh: 10220
Roport Date: 1119240
Expiration Date. 1022410

Product L4000

Project Sammary . Arclutectural Testing, Ine. (ATT) was conmactod by Unvironmentally Safe
Product, Inc. % performn Vaper Permcance o8 the sbove geoduct.  Towiag was condectod in
accosdance with ASTM E 96-00, Sndardd Tear Mathod for Warer Vaper Trowimission of
Materiale. Eavironmentally Safe Prodects, bec. peonaded 2 177 x 117 x 116 sominal size shoat
0F the peoskact with perforaons every [ 14° The pormeance of tho peoduct was 4 65 perms oc
34 giday m')

Product Description  The matenial evaluated s descrdod as perfoeated aluminem skin on
closed ool cellular foam measering spprovimasely 177 long » 1% wide x V6" thick,

Test Methods . The test specimen was evalusted with the sbummisum surface wp (sway fhom the
high husesdity condition). Test samples were fabricated in accordance wilh ASTM E 9600,
Stuwdard Tese Method for Water Vapor Transsission of Muterials Four circalar specimens with
a notreal size of 2-12% in dimmeter were prepared so that coe perfoeation wan contared m cach
spocimon. The samples were then secuted over an aleminum sest dish with a sominal guantity of
water imside,  Each sampde was numbered and s initial weight mesurement tlhen.  The sest
samples were placed ® 3 Lumare emircamental type toxt chamber at 21 and 16°C O3F andl
AR nd weighod sepemedly over 2 persod of six days. Fach woight messureomont was taken
usg & Menkr Tolodo Asahytical Balance to an acowracy of 0.0001 grama

130 Dorry Cowar
Fork, PA 17800 0%
ghare. T1T M4 TI0D
e NI NALLY
WA ATt comn PAGERS
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Page 2002
Test Resules . The results are reporsed in the following table
- Raw Data
Dats ﬁ i Prevsure 10,3” L5
Palet No. ey | Sampte #1 | Sample #2 | Sample 03 m
_& 948 | rasiz | raserss | weasis | 1e0ass
1 % [EUREE R
3 =T
[ Average §ﬂ 1

Calculated Results

Based on the formmdace in ASTM E9%, the mw MwnnM\wm\w
of 465 permee. This equates 10 2 water vapor trumsntisshon mge of 1 43 gihear jor 343 piday m’)

A copy of this report will be retamed by AT for & penod of foer years  This ropont s B
exchave property of the chast so named herein sad & applicable 10 the sample tessed.  Resubs
obtaned are tested values and do not comstitute = opamion o endorsoment by this laboratory.
This report mary not be reprodeced, except in full, withou the approval of Archaectural Testing.

For ARCHITECTURAL TESTING, INC

Al Tagen o Ardane

Ambieacn G Wiy, M.
Techoician | - Component Matenals Tesmg

AN agwaly
DS

At bment

Mumographa

//4 (,»-v/ —

m-uu\-uﬂ-.o

Todd D. Baroughs

Dreecior < Component Materials Testing
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DOCUMENT CONTROL ADDENINM #01.47417.0
Curvent base Date: 1171203

— —

Report Nos 014741701

Requested by . Tom WS{&. Envieonmentally Safe Products, Inc

- To evaluate EAHOO i complance with ASTM E 9600,
Ivswed Date. 103103
Comments.

Report Noo 01.47417.02

Requested by . Tom Wright, Enviconmentally Safe Products, bec.
Purpose Mmmno:-n‘l?ououhkym“mmh
Isvwed Date: 119203

Commonts:

PAGE 15



Fhote No, |
Samples and Fistures

MITRIS Ou o

0.0000

i

Phote No. 2
Halance Readout
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ENVIRONMENTAL SAFE PRCOUCTS INC.
313'W. Golden Lane
New Oxford, PA 17350

Al Tom Miler

TEST REPORT No- 177:007504 Dato. § October 2007 ]

SAVPLE DESCRIFTION: Coe (1) ot of Foled Foam 2" x &°, NOI.

DATE OF RECE®PT: 20 Septorber 2007,
TEST PERXOD: 3.4 Ocober 2007
TESTIS) REQUESTED: The matanal s iozied for Water Resstatce by Dry Indicator Mothod in accordance
wiEASTMD TTS )
TEST RESULTS: See Page 2.
Preranco By: SoneD FOr Tue Company By!
AR Dscy, Py, D, JASON Suepamen, Ci @
PROJECT ENciNeeR LAS MANAGER, PACKAGNGAEN SOMMINTAL
d
Fage 1012
1O SOOMIEN" 0 I ED B e [0awmay Bud s 0F W0 T GEMDAAL CORCRONT OF Jusons MmunicD OVEmiEe OF SALABLE O COUE ST A0 soCu Il AY
VWA ACA COml ATTENT O B O TS THE | ASTARGSE OF LIMIA ITY SOV EA Lm AND A SO0 TIOM &uot'mm FLIM PO TR TS
u&nm-mmvmouvomvnnsﬂcm‘ u'u\ CAMRCT RS W 0 T PO AP O

wﬂﬂﬂum'\‘ﬂ‘f RETRN O v L

9049
L5 15 %at o Jorea  ix [ T s Sevieren P11 By ke A B ol MUCAKE FEVOLIATR BWRITH TS wwais son

PAGE 17
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Report No 177:007554

s a0 TeaTy

Te WAYER RES(STANCE

Teg

Sde Faong Water Foil Foam
Evord Fest Wot Spot £0% Winer Cororage sl Wet Spot 50% Wakr Coverage

4n »d4h 2m ahn,
Th >24n an 2h

0n >24n oh 2h

2k »24h b 245

S 2n 224m, I 2240
Avg. 1,8 >4h. Sh >10h

Comment
Test Memod D779 covers Te determination of the time requned for waler 10 pass through ®e specmen of
pasee, paperboied o oher Shset matedals. Movided matecsl & FSIV oam “sansgwch® prelmnary parierated
~ 3220 holes apprcaamately, 1-964 In. apart throsghout e sampies. Apphcaton of ASTM D 775 test method
may not be apprograte cuo o nature of the mateddal - e vader hardly passing throogh the plan matesral but
£ rolatvely 008y 20 DOSS INMOUGH W parfrated noles. This s oy the CApLary alfoct Mioweng the waler io
et thi opposie sxin

Ve LSt 0 feills g o conmraarts will prowe usglal Reg iIformative. ShouUl you REvEe Afry GUASEONS, Dlodes fpol
froe o contas! wa,

End of

TR COCARAT & ITRA0 &Y B 0OWAWY S0 TO NG GANEAE COWWIENS OF JomViCE MOACID CWIFLTAS OF SullABE GN FEGURTT MDD MCCRAR T 1
WARACROR CUM STTENTION (8 OMAM 1D THE LA TS DEAS OF (ABLITY MDEVINE IUAS KON ANG AMaon | DRoA, SRS COMMED THEADA JRLEDS CTIMINAMIE S TerED S

M, TS 3ol by VAL TEST GEPOAT BEFET DAAN 1O T SAMRAE) TRETIT ™ ~
B IPAAT A PRI RY OF FALTFICANON OF TIE COATINT OR APMEAWVOR OF THIR 05 S0art o LnAB L an OF e Modsts Wy

THE TOSFANTS ANT SALTH A I
FRCOLOTED MO THE FLLLES Y ©aVENT uF INE LAY 9049
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Archaltectural Testing

PERFORMANCE TEST REPORY
Revdered to;

ENVIRONMENTALLY SAFE
PFRODUCTS, INC,

SERIESMODEL: E4HDO-5S
FRODUCT TYTE: Air Barrier Product

Report No.: S3734.01-122-44

Tt Date: 10 B2
Report Daty: (U B EA o
Expiration Datc; 10219
130 Desry Court
York, PA 17400 54
phone: NP4 00 9048

e T Ted ey
W AT Cey
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Architectural Testing

PERFORMANCE TEST REPORT
Rendered 1o

ENVIRONMENTALLY SATE PRODUCTS, INC
313 West Golden Lase
New Oxford, Pennsylvania 17350

Repart No, 53734 01-127-44

Test Dare: 102104
Report Dare, 011805
Expinaben Date. 1072 108

Project Summary. Architectual Teosting, 1nc. (AT was contzaciad by Envircsescrially Safc
Producty, foe. 10 pesform 1osting a2 Sence/Mode! E4HOO-SS, wir bamier peodict Tex
spovimen dosenpoa and rosulis are repoctod hores

Test Method. Ihe st spochmen was ovakaid in genon! accordunce with ASTM E 28599,
Test Murbd fov Deserminiog Rote of tieflove Theough Exserior Windows, Currain Walls and
Doovs Uader Specifiod Pressare Dhfferences Aoross the Specimen. The method for performung
the test was followod, becausc Be air barnor product 15 aot covered under Sw 1owt mothod.

1est Specamen Description:
Scries\odel  EqHoeSs
Product Type: A Barmier Product
Overa® Wall Paned Size: 407 wide by 8 07 high
Ponched Opeving Size. 207 wide by 20" gk
Onverall Tested Area 28 1

Preduct Description  The xr barvser peodact is an aluminum sioased sheet of polyce®yleonc
fommn, ‘Lhe ovensll thichees 4 V16" Soull perforanons were punched smo the product

Pandd Comstruction  1he wall pael wi constructed Sum 244 wood membens wilh sluds
spoced 167 an centix. A 247 wide by 24° high window opening was wtiltsed in the middie
of Ibe panel.  Ihe wall posw! was then sheathed with 1/2° plyweed and ubilized cne vertical
Duit joi.

130 Bavry Count
York, PA 174005405
phaone. N7 M4 T00 9048

fa M9 4006
werw, archted com
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Architectural Testing Tage 2074

Test Spechmgn Description: (Continued)
Instaliation: The sor Bamicy wis 1803 over the wall paned aod stapled 1o the sheatiung. At

the window opcring, the Air Darmssr was ¢ such Bat 127 of (he eralsnial was slickieg, a0
the opoumng. The mndow wis thes mstal|of 20 the opening and 300ue0d Wilth screws.

Test Resules:
General Noge: Thy are tesly were performed withow! thye wendow lenkage socledad. The

window way in place, bt yenled @ swck that ny wir conld pass throagh &, Howewe, ihe
wandow pratallation porimeior wart inoluded Le U feses

Tes Method Title of Test Reeahts
Test 41 Wall panel wihout air barmier and sea’ant under the nailing flange.

ASTM K 245 Air Infilration
0.5 psf (1S mph} 103 ofm
1.57 paf (25 mph) .47 ofm
06.24 paf (30 mph) 105 cfm

Test #2: Wall panc® without aar harmeer and with sealant under the aailieg Qango.

ASTM T 2RY A Infiltration
0.56 rwf (15 mph) 091 cfm
1 57 psf (25 =g 135 ctm
.24 psf (50 mph) 292 ¢fm

Test #V: Wall panel with ae barmer and withoul sealant under the natling Dange.

ASTMF 25} Arr Infiltratos
0 56 paf (15 maph) 073 ¢t
L 57 paf (25 maph) 110 cton
6 24 pof {50 mph) 264 clim

Teat B3 Woll pancl with ase barvier sod with sealant under the naiing Nange.

ASTM I 253 Aur [nfilirabon
0,56 puf (1S mph) 0.78 cfm
1.7 puf (25 mph) 116 ctin
6. 24 pal (50 mph) 258 chim

9048 PAGE 21




MM 0117244

Architectural Testing Page Yol a

Repecicntative samples of the test specimen, and & copy of this repoet will be rotamed by ATT for
3 perind of four years from the criginal test date, This report it the caglusive property of the
cliznil 10 named herems and 15 applicadle 10 O sagle tovad. Resulix abeaned are tostod valuse
sad do nol oailte an opmicet or endorement by (s bbominey. Thei repart sy ool b
reproduced, excepe 3 full, without approval of Aschiectural Testing, Ing,

For ARCINITECTURALTESTING, INC

A Af— oy d

Adas Fodor Steven M. Urich, P
Superveace - Product 'l esting Seaioe Project Engancer
_\‘;U

/‘ SITMO0-170.44

Architectural Testing Faged ol 4
Revision Log

R ¥ Dae ~ Patels) Revicina(y)

0 CIIBNS  NA Ongimal report issue

9043
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R&D
.Savlcos

P O. Bax 2400
Cookeville, Tennessee 185022400
Phone. 931-372-8871
Fax 931-525-389%
Chem Eavirorssertally Safo Products Date  September 21, 200}
313 West Golden Lane
New Oxford, PA 17150 Specaoen 1102010214.)
Notficetion Nusher RDS01015
Project Determication of Corrosivity of ESP Reflective Insulation

Test Protocal ASTM D33 10 - “Staadard Test Method for Determmming of Corrostvizy of
Adkesive Matenals

Procedure

Samples of the material, one embedded m adhesive and one without adbexive, were plscod in a
screw Gap Jar with an inert cap liner  The caps were tghtened and the jars placed in a forced draft
circulsting oven at 71 £ 2°C  These samples were used as controls. A second set of samples, ooe
embedded in adhesive and one without adhesive, were placed 1 4 smilar yar each with 2 small
open jur half” flied weth datilled water  The secand jars were also tightly closed and placed in the
oven  The samples weee removed ead exammeed efter intervals of 1, 3, and 7 days m the oven

Results

Wich Glee Wikt Glus
I day 2 2
3 daye 2 4
7 days 2 2

There was no eviadence of piltzeg o cracking o enther sanrple afler the exposurs to hagh
temperanare and bigh humidty.  The portion of the sample embeddod in adhesive showed no
evidence of cormoson

Raging Scale
I “Exposad sample loss Grmdbed thas control
2 ~Exposad sample samw as control
3 “Exposed sample shightly worse than control
4 -Exposad sample significantly worse than costrol
5 “Exposed sample badly corroded Qh-w

Mu.l_ PP LS

Roviewod By, Dare
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TEST REPORT FOR FUNGI RESISTANCE

Radiant Barnier reflective inslation supplied by RAD Services, Inc.
(Environmentally Safe Products 1102010214-1) has been tested for resistance to the
growth of fang in accordance with ASTM C1338  Specimens of the insulation were
moculated with the test fung) ksted below and mastained at 30 +/. 2° C and 95 +/. $%
relative humadity for aa incabation period of 28 days. At the end of the 28 day incubation
penod, the imsulstion and comparative matenial were examined at 40x magsification  The
insulation being tested passes if at lesst two of the test specimens exposed to particular
flngus exhidie growth that is no greater than that exisbited by the comparative material.
Since ths is a qualitative test, no statement is made concerning any precision of buas in the
result

Compatative Matenal Untreated Southern Yellow Pine

Fungal Species ATCCE Test Resalts (pass/fil)
1 Aspergilius nger 9642 pass
3 Aspergtiiuy flavux 9643 pass
3 Agpergilius versicolor 11730 pasy
4 Percilltwm fumonlosw 19 pass
S Chaetomivm globoswm 6208 pass
Comments nooe
‘ xw
Dw FhD.P
833»«.. inc,

O Bos JeD

B i
NN I

LA LB AR

W R0 0w T A

L L e el
TTRE A 1heet veee s ey
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REPORT OF TEST

Q SGS U.S. Testing Company Inc.

291 Fairfield Avenue REPORT NUNBER: 111190-2
Fairfiald, NJ 07004 DATE: Juty 16 1998
Tel: 201 8758152 PACE 1046

Fax: 201 5752371

CLIEENT: Environmentaly Safe Procucts 1
13 W Golden Lane
New Onford. PA 17350
Atin. Tom Darder

SUDJECT: Surtace Burmung Charscienshics of Buldeg Malerialy

AUTHORIZATION:  Clerd's puschase order rumber ESD 1372 datec June 30, 1908

SAMPLE 1D; Ooe (1) sampie was saoniltec on July 01, 1998 ana idemified by e
Shent as "V16" FolFoam Larinsle”.

TEST PROCEDURE: The submiled sample was ‘eataed for Miammabiily i accordance with the

procedures outined in ASTM [-84.572
YESTY DATE: Juy O7, 1998
PREPARED BY: SIGNED FOR THE COMPANY AY:
M %——\ Jlettrd
Arthur O. Florino, Technician Hiten Pandya, Nanager
Fire Technelogy Fire Technology "

Doc#9093
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REPORT OF TEST

—
; g — $G5 U 8. Testing Compeany nc. REPORT NUMBER: *11190.2

PageZ ol

CUENT: Envronmentally Safe Produces

INTROOUCTION:
Ths repor presents 103! resuls of Flame Spread and Smoce Developed Values per ASTM €.

24.97a The repont 3iso includes Natergl iderafication, Metod of Preparation, Mounteg and
Condimoring of 1h specemens.

The tesis wae paformmed i acoordance with e spechications set forth |n ASTM F 84.57a,
Standard Test Method for Surface Burnng Characlensics of Buddng Malenals®, both as %
squpant and lest geocedire. This test procedure s sinwlar 10 UL-723 ANSI No 25 NFPA No
255 and UBC 421

The tes! results cover twd parameters  Flare Sproad and Smoke Developed Values dunng @
10minete fire axposure  Indrgasc Ccarment board and red cak fooring are used as cempanitne
SIA0CACE and INel MexDONI0S B BRIpARS At tracy values of O arc 100, respectively

PREPARATION AND CONDITIONING:

One 24" wide x 24 foat jong sample was lad on @ 2-nch galvanized hexagonal wite mesh
Juppariad by sleel rods apannrg the wigh o e furnel such that the foam 500 wiudd De
exposad 10 the flame The samgle was condnoned sl 73" 2 5° Fahvenhwit and 50 & 5% ro'adive
humic ty.

TEST PROCEDURE.

The tunnel wis BRorcaghly pre-haaled by burning natura’ gas. ¥Whan the brck terperature,
sersed by a fooe thammecougie, had reached he croscribed 1087 Fahrenhei! £ 5° Falverbat
lavel e samos wis inseried  the lunnel 3ng 8! conducted In accordance with the standed
ASTM E. 84 97a procadures

The operation of ™8 rn wins chocked by parfarmeg 2 10-rxnue test with inorganic Board on
e day of the test

Doc#9003.2
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REPORT OF TEST

.
’m $G35 U.S. Testng Compeny hnc. REPORT NUMBER. *11120.2
Page dof

CLIENT; Envirenmentaly Safe Producls

IEST REMATYS:
The tost resulls. caladated in accordance with ASTM C-24-07 8 foe Flavs Speoad and Smoke
Developed Valuos ae as follows:

Test Specymen : W16" Foll Foam Laminate.
Foam Side Exposed to flama.

Flame Spreed Index* Q

Smoke Developec Valus® 14

*Graphs of the Flarme Spread, Smoke Davelcges and Tive Temperaiu'e 3¢ shown on
e sachad chans at he and of this roport,

OBSERVATIONS:

rition was ncled at 45 sescnds. Sceve peelng and facirg was evident. The Samalront @d not
237anco mote than one feet over e 10 minute jos! duration

BATING:

The Natonal Fire Protaction Assocason Lie Safety Code ‘01, Sethon 6.5 3, "imerior Wal and
Ceiing Fnish Classifcation”, has 2 means of Gassitying maeials with respect 1o Flame Spropd
and Senoke Developed whan tested in accordance wih NFPA 265 "Meod of Test of Suface
Buming Chacacierdsscs of Buikding Matonals™, (ASTM E-84)

The classficatons are ks folows

T Cinss A Fierce Wak & Celing Finssh Fave Spread - 025

= X = Smoke Developed - 0450

Ciass B Imerioc Wall & Celing Firush | Flare Spread - 20~
Swoke Developes - 0450 |

[Cinss G Inlerior Wok & Cedrg 7 nish [Flame Speag - T2 |
| Swcko Developed - 0-450

Sinze (he sampe recened 3 Flame Soread of 0 anc a Smoke Davelcped Virue of 14, i wouls
fall Into the Class A moeder Wall & Cading Finsh Cmegory

Fad o/ Fepon

Doc#9003.3
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ESP, Inc
313 West Golden Lane
New Onfoed. PA 17350

Tom Wt

Rederence EARD0-SS Low

Dear Mr Wroh

LN

InAiation 15 an accepeable prodoct 10 be used in

Coauncuon with he aallstos

;?tu‘.!u:!'

The invallation of the F4HDO

ML trer s recommendod

Siacerely
o
2. Py

.dé)-P"-N-""¢A" P ...'-

Scost Windsor
Amcraft Building Prod i« It

odatt Maraer

L s lener will confiam that E4H00-5S Lows

¥ House Wrag

1
.

of Amcralh's

-~
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Vinyl Building Products Group

CertainTeed M

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,
AN .
Larry Weibert, Manager
Consumer Services
Lw/di

Doc# 1002

PAGE 29



Exclusive Brands

ALEDA
&= Mastic

Alcoa Building Products

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.

— .

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

Doc#1003
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California Bureau of Home Furnishings Registry Listing

Product: Manufacturer or Private Label Reg. No. CA-T281(PA) Pagel51
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 11.00 775 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
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LOW-

LOW-E HOUSEWRAP

carbon footprint,

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.

B.
C.

m

—Tom

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).

Calculated R-Value for Representing Low-E HouseWrap™
ASTM E 84-97a - Standard Test Method for Surface Burning
Characteristics of Building Materials.

ASTM E 96-00 Test Methods for Water Vapor Transmission of
Materials.

ASTM E 1371 - Test Methods for Total Normal Emittance of
Surfaces Using Inspection-Meter Techniques.

ASTM D 779-03 — Water Resistance performance test report.
ASTM D 3310 — Corrosivity Test of Surface Materials

ASTM C 1338 - Fungal Resistance of Surface Materials

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.

PAGE 32



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-Wrap™ : 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 sg. 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).

. Linear Shrinkage: None.

. 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)

o O1
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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: O.
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-Wrap™ 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
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LOW-

LOW-E HOUSEWRAP

Reduces your carbon footprint.

Thermal Imaging
Test House Project

Summary of Findings

Part 1
Summer Heat Gain

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.

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.

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.

Qutside 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.
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Low-E House

The Low-E House has Low-E Insulation in the attic
and it is wrapped with Low-E Housewrap.
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Low-E House Facing North 8/2/2007 4:13:39 PM

This study is meant to provide comparison data in an actual building system.
Itis notintended 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.
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Low-E House Facing Southwest 8/2/2007 4:16:35 PM
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Low-E House Facing South 8/2/2007 4:17:22 PM

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.

This study is meant to provide comparison data in an actual building system. 4
Itis notintended 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.
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Non Low-E Front
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The Non Low-E House is located immediately to
the left of the Low-E House.
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Non Low-E House Facing North  8/2/2007 4:22:06 PM

This study is meant to provide comparison data in an actual building system.
Itis notintended 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.

PAGE 38



~a5.0
B4

-02
80
78
76
74
72
11
68

66
~Fa.0

F

Non Low-E House Facing Southwest 8/2/2007 4:25:10 PM
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Non Low-E House Facing South 8/2/2007 4:27:42 PM

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.

This study is meant to provide comparison data in an actual building system. 6
Itis notintended 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.
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—30.0

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

—30.0

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

The temperature of the vinyl siding, between the house
with the Low-E Housewrap and the house without, does not
show a significant difference.

This study is meant to provide comparison data in an actual building system.
Itis 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.
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