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‘Puncture Test

Test Number: RD082"3-66PT_ : o ; De'te of Manufacfure: 2008 ._

Specimen Number: 10210806067 ~ . Dt of Test August 18, 200

- Deseription of Test Specimen: Innovatlve Ener.qy, Polvethv!ene Bubble Pack w1th Metalhzed
Fllm Facers ( AstroShleld m. ‘ : ‘ : :

Test Method ASTM F 1306

Report Plepaued For Innovatlvc Energx, Inc / Erlc Bake

The observed maxnnum load for puncture of the ﬁim is recorded below unde1 puncture load The-
~ stressiin lbf/m at the puncture force i is shown as stress at puncture. The stress: at penetration is
- based on the p1obe area of 0,0123 in?, The maximum force observed is shown in the fourth -
- column; The specimens continued to- 1e31st complete puncturc aﬁel penetratlon for the facer o
because of the elastlclty of the bubble pack core. .- C e
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. The 1‘esults in'thisreport. a‘p'p‘lyon'l‘y to .thef_sn'ecimen t'e:s_ted,: S
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‘Test 'Reno_rt-fo_r Res_i_s"ta:rcel to the-’Gr_orrth of Fungi

. Report-Summarv

_ iManufactur er: Innovative Energy
" Material Description: Bubble Pack with Metalhzed Film Face1 AstroSh1e1d II

“ ASTM Test Method: C 1338-08

S Project Number: 1021 .

~ Specimen Number: 1021080606 7
- Report Number: RD0O823961R
- Date of Repoit: AugustZI 2008 :
- Period of Test: June 12, 2008 JulV 10, 2008
. Test Result: Pass. ,
~ “Number of Specunens Observed: 3 -
“ Comparative Material: ‘Southern Yellow Pme
- Fungi Checked for Viability: Yes -

S "Regular or Extended Test: Regula N

B Background .

, .'V-The ASTM Standard Specrﬁcatlon f01 many theunal 1nsulat10ns requnes a fest f01 the e
. resistaice of the msulatron to the growth of fuirgi. Section 10 of C'1497, ASTM' € 1338

- 08, Section 6.6 of ASTM C 1149, or'Section 11 of ASTM C 739-05b are commonly used o &

.+ in'the casé of burldmg materials, Evaluations for fungr growth are based on visual

. ‘_examlnatlons at 40X magmficatlon "The examinations at 40X magmﬁcatron compare
fungal growth ofi the' matenal being evaluated with the’ fungal growth on an untreated

By comparative material that is exposed to thé same environment as the test specimens. Both .

* the material- bemg tested and the ‘comparative material are 1noculated W1th a mixed spore
" suspension. contammg five specific fungal speeres to. start the test; Slnce most fungr thrrve'-_ -

ina relatively narrow range of temperature and hunudzty, inoculated ; specimens. and

comparatrve materrals are malntamed w1th1n temperature and rela’uve B
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hum1d1ty ranges spemﬁed in the test method for the 28 -day glowth peuod The purpose
“of the test is to provide an. evaluation of the poteritial for fungal growth present in the
insulation material relafive {o common types of wood used in-building construchon The _
fungal species used in the tests for thelmal insulation are hsted below‘ :

: Aspergt_llus niger - - ATCC -9642
Aspergillus flavus - ATCC 9643 -
- Aspergillus versicolor ATCC 11730

o Penicillium funiculosum - ATCC 11797
Chaetormum globosum ATCC 6205

o A rmxed spore suspenszon is produced from the above five spec1es in accordance ‘with the -
.. tést method bemg followed The viability of each of the five species is veuﬁed with each
-~ test as required by the test method being used. The ASTM test methods for fesistance to
- fungal growth require a 40X visual comparison of test material and comparative’ materlals "
-+ 28 days after inoculation. The critetia for a pass/fail result at the end of the 28- day test”
! ‘penod depends on the test method bemg followed ' - _

Test usm,q ASTM C 1338 08 |

. ,Each of the repheate test specnnens shall bé determmed to have. elthel no fungal glowth -
fungal growth 1o gréater than the comparatlve materlal or fungal growth gz eater than the

' compa;atwe mateual

Res‘t_;lts' ,‘ . .;SDecimen ‘ Fungal Growth Comparlson

" Basis for the pass/fall 1esu1t Th1ee of thlee specunens Dassed

& 1 No growth &

.02 . Nogrowth, -

-7'Thepass/fa1l result Pass e




Page 3 of 3 |

- This R&D Servrces, Inc test report and the evaluatlon contarned in the report are limited
to the material tested. The extent to which the material tested is representative of the
product berng manufactured is the sole responsibility of the’ manufacturer The test results
~are not purported to predlct the performance of the mate11a1 ina bu1ld1ng or mstallat:on :

R 082708

Evaluatron . | ‘ : B .Date:r
%M,J,a?m,,. o 080708
Revrew S : : o Lo . Date: .

| .References L

. 'ASTM C 1338 08 “Standard fest Method for Detenmmng Fung1 Rcsrstance of Insulatron -
Mateuals and Facmgs” -Annual Book of ASTM Standards Vol. 04 06 o

o ASTM C 1497 “Standard Specrﬁcatlon for Cellulosrc Frber Stabihzed Thermal
. Insulatron” 2002 Annual Book of ASTM Standards Vol 04 06 pp 849 -852.

:MIL-STD 810E Method 508 4, “Fungus” 14 July 1989 ’
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" Water Vapor Transmlssmn Test Report

Teost Number RDOSZIZWY . o DateofTest July 16 — AugustB 2008
. Specmcn Numbcr' 1021080606-7 e : _ Date of Manufacture 2008

Report Prepared For Innovattve Eucrgy, lnc /Enc Baker .-

_ Th.[S report contams thc results of 4 water vapor transmnssnon test donc in accordance with’ ASTM Test .
Method B 96-05. Results weré obtained using the deswcant method described in Section 11 ofthe -
Standard, 'The “perm” being reported was caiculated using the method outlined in Section 13 of the
Standard. The specimen was tested with a round pan holding the desiccant. ‘The edges of the specimen ‘
" were sealed space around the fop ledge of thc  pan with mlcrocxystallme wax (60 %) nuxed w1th tefined. .

crystallme paraﬁ'm way (40 %)

* Description of thc Test Specunen AstroShleld H — Initial Values -

Manufacturcd By: Innov_atiye Energy, Inc.
Test Conditions: . Tenipetature(°F) - .- 687
ol ‘Relative Humidity (%) = 513 -
Testur_atior‘f(hr) S - 6755
e R - - 'Neol®  No2 - -No3.
* “Test Results:  Weight Gain (g) S 00132 00096 00141
.. Specimen Area (ﬁz) B 01503 01503 0.1503
Water Vapor Transmission (ga/h ﬂz) S --0.0020 00015 - -0.0021 -
~ Saturation Pressure (in. Hg) S 00707 0707 0707
-~ Pressurg Difference (in. Hg) L0344 03447 0344
+ Permeance:(perm; gr/ﬁzh(m Hg)) © -0,0058 0.0044 " 0.0061. -
' Permeabﬂlty(permm) S b/l nfa ~  nla -
Figures showing data- are attached .~ . ST yes . yes o . yes
Rosult

- ‘T‘hé ‘mcasufed a\?cra’gc peﬁneance fof ihc'matcr;fai was 0.005 peris-under the conditions of thie test.

%ij/dfm}m : 08-27-08

,""Revxcwed By - Datei .

. The resol'ts inrth‘is_i report applj{ on_lj:'f"to _tile:.specilhéﬁ.fc_st'ed.
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L Water Vapor Transmlssmn Test Report

TestNumber RD082393WV : : . ‘Date ofTest Julv 16 August 3. 2008

', ,—SpecmlenNumber 1021080606 7 . o ‘_,.Date ofManufacture: 2008

§ : Report Prepared'For' I:movatlve' En‘ergy . Ine. / Eric Boke' ,

' Ttus report contams the. results ofa water vapm transmlssmn test done in accordance with ASTM Test
Method E 96 05.- Results weré obtamed using the desiccant method- descrlbed in'Section 11 of the
‘Standard. The “perm” being reported was calculated using the method outlined in Section 13 of the
' Standard The specimen was fested with a round pan holding the desiccant, The edges. of thie spetinien
= were sealed space around the. top {edge of the pan w1th mlcrocwstalhne wax (60 %) m:xed with refmed o

crysta[lme parafﬁn wax (40 %). _ _ ‘ ,
. Descrrptlon of the Test Specunen AstroShleld II Aged Value Gl

. Manufac‘mred By S Innovatlve Euergv Inc Sho
Test_Con'ditions;_' Temperatme("F) S 687 .
.., Relative Humidity (%) Co 513
‘Test Dwration (hr) -~~~ . g755 . -
e Nl - Ne2” Ned |
- Test Resuits: . Weight Gain (g) = -~ o0 - 001117 .0.0149. 00113 -
L Specimen Area (R 001503 C0.1503 70,1503
- Water Vapor Transmission (gr/h ﬁ2) - 0.0017 © 0.0023 ~ --0,0017- -,
Saturation Pressure (in. Hg) . 00T 20707 - 0,707
Pressure Différence (m Hg) C 000344 0344 - 0344
_ Permeance(perm, gr/fH-(in, Hg)) e 00,0049 70,0067, ¢ 0.0049
~ -+ Permeability (perm-in) .Y nfa o nfal . wfa-
- . Figures showing data are attaehed, Soo ) o yes. | yes o yes .-
. Result '

- ‘_: The measured average permeance for the matertal was 0 006 perms under the eonchtlons of the test

-L__Rev1ewedBy '_ L e T T Dater

'-*.:'\‘The‘ re.‘sult's in'this report apply onIy to.the .gpécilne11,-jte'steq PR
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Thermal Resistance Test Report_

. Date of Test: June 10, 2008 - S Date of Manufacture 008
. HFM File Number: 08:8009 - =~ - © Specimen Number: 1021_08060‘6-7'_; "

' _ Test Number RD082398TR

T .Descrrptron of Test Spemmen Innovatlve Energv. Bubble Pack with Metaihzed Fllm Facer (AstroShreId
L ‘Test Method ASTM C 518 04 “Test Method for Steadv—State Thermal Transmnssron Propertles bv s :
‘ Means of the Heat Flow Meter Apnaratus > ' , , e ,

" Report Prep'ared For' hm'ovatrve Ener;zv / E'rrc Baker -

- The results in this report were obtamed wrth a, heat—ﬂow meter bullt and operated in accordance w1th
-ASTMC51804 . S o : :

" Heatﬂqwmeter_: _ L . tz"b'v.l-lz-’ o mxind

*\" Specimen thickness: . 0313 © - . - inches

: f'-__Specrmen densrty R > v A 1Y/

“. Cold plate temperature SO 55 04 S - R °F o

“Hot plate temperaturer__-©.. - 9504 - L %F
o iAverage specrmen temperatule . 75 04 3.' o F
- -Apparent thermal conductmty 02580 - . ‘Btu-in. /ftzhr F
.. Thermal resrstrvrty(R-per—mch) 3 876 AR hrRF/Btwin.

- 'Thermallesrstance of speclmen '; 121 R ﬁzhr"F/Btu

" Notcs Cahbratron factor used for manual calculatron? NA ‘ EMF NA
.- Edge guards or cabinet temperature satisfactory? Yes . . ‘
. "Excessive moisture on cold plate?. No No- " .+ '

- Length of time for test (hour 5)? 2.2 ‘
. The preclsron of this test is estnnated to be 2 5% (Sectron 10 8 ASTM C S 1 8 04)

N K{/ ,J,aft,u}a, | S '. 0827 08”

“ - —iRevrewed By Date

- 'I‘he 1esults in thrs repmt apply only to the specnnen tested "This test conforms to- ASTM Test Method C 518 04\ - -
- except for the report requrrements The report mcludes summal‘y data but a fuII complement of data is avarlable ‘

' upon 1equest
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Bleedlng and Delamlnatlon Test Report

TestNumber: RDOS2399BD Date of Test: June 11,2008
" Specimen: Number: 1021'080606'—7 0 Date ofManufacture 2008_, _-

- 5,_ Report Ptepared For: Innovatlve Energz/ Eric Bake

L VPIO_]eCt Adhesrve Performance .-'Bleedln and Delammataon. of Innovattve Ener -
jFacer Attached to Bubble Pack Reﬂect1ve Insulatlon ' :

g Procedure

" This report presents the results of physwal tests conducted on mater1a1 manufactured by
" Innovative Energy and received by R&D Servrces Inc. on June 6, 2008 for claSSIﬁcatlon '
" festing, Testing was completed on June 11, 2008. The test was performed in accordance .

with the foIlcwrng test method.

| . ,‘ ::ASTM C 1224 03 “Specrﬁcatlon for Rcflectlvc Insulatton for Bulldmg Apphcatlons - S
: ‘.Scctlon 9 5, 1 Bleechng and Delammatlon ' _ R

S -Speclmen Preparatlon

. Three (3) 3 by 6in. samples Were- cut frorn sepalate Iocatlons on the 1nsuIat10n 1011 of R

. :_product

;Specrmen Condltlomng e s SRR E 7. co ; o
'.: " The specnnens were. verncally suspended in ail oven at condmons of 180°F + 5°F and 50 ' '
- ‘-% 1eIat1ve humldrty a nnmmum of 5 hours prlor to evaluatlon S i

[ Obsewatron

L The Innovat1ve Ene1 gy facer attached to bubble pack reﬂectlve 1nsulat10n was observed

o _to have no bleedlng or delannnatlon under Sx magmﬁcatlon thus meetlng the acceptance S S

.,.-_»,_crrteuaofSect10n9514 S
- 'Wj/dﬁ( sl ':j" i TR 08-2’7—08 R

' :7_ Date .

, ‘Revlewed By

' ‘The're_'suits in this’ repc'rt_ app}y oniy t_o the specimen tested
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B Phabllitv Test Report

| TestNumber RD082400PL ~ DateofTest June 1-12. 2008

Specunen Numbel 1021080606 7 ' ‘ Date of Manufacture 008

| Report Pr epared Fox Innovatlve Energv / Erlc Baker

' PrQ]ect Adheswe Performance (Phabllttv) of Bubble Pack w1th Metaillzed I‘1hn Facer :

- ;AstloSlueld m

L 'Procedure' j' )
_ »

. _Tlus report presents the results of physical tests conducted on materlal manufactmed by .
-~ Innovative Energy and received by R&D' Services, Inc. on June 6, 2008 for classification testfng -
* Testing was completed on June 12,2008, The test was. performed in accordance w1th the R

followmg test method

, ASTM C1224 03 “Spec:ﬁcatlon fon Reﬂecttve Insulatlon for Butldmg Apphcatlons” - Sectton

o 19:5.2, Pllablhty

" Specnnen Prepalatlcn

o One (D roli of bubble pack w1th meta]hzed ﬁlm face1 (AstroShIeId II) was supphed to R&D R

' Services, Inc,- Two (2) sets of- thice (3) 3 by 6 in samples-weére cuit from’ separate locatrons oi the S

R roll of product One sample in each sef contalned a factory ploduced edge e
- Spec;men Cond:ttonmg o |

One set. of specimens was condltloned at 70 °F + 2°F w;th 50% + 5% relatwe humldlty and the

- second s set at32°F £ 2°F wnth 50% & 5% relatlve humldlty a nummum of 24 hou1s prlor to-

testmg

_" ) Obsewatlons

R The specnnens were folded in accordance w1th Sectlon 9.52 4 and’ TAPPI Standard TS 120m 86 ¢

~ - The Innovative Energy bubble. pack with metallized fi Im facer (AstroShleld TD) was obsetved- t_o
. * have ho cracking or delammatron when folded to an 180° bend thus meetmg the acceptance o

oy ~criteria cf Section 9 5 2 4,

' _Rewewed by

Date _

7 i ’.'The resu_lts:‘_ln tlus _report apply _only_ to-;thefspe‘_eirnen tes'ted B
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“\'\

¢ Client: R AND D SERVICES, INC
Date: 4-2-2008
Project Number: 3148357SAT-001

Test Number: 1
Operator: TA/AM

Specimen ID: “INNOVATIVE ENERGY, LOWELL,IN f ASTRO SHIELD 1l (LOW E): MPET/B/
B/MPET". THE TEST WAS WITNESSED BY RON GRAVES FROMR & D
SERVICES, INC. THE SPECIMEN WAS SUPPORTED BY ALUMINUM
FRAMES,

TEST RESULTS

FLAMESPREAD 0
SMOKE DEVELOPED INDEX: 15

SPECIMEN DATA . ..

Time to Ignition (sec): 11
Time to Max FS (sec); 0
Maximum FS (feet): 0.0
Time to 980 F (sec): Never Reached
Time to End of Tunnel (sec): Never Reached
Max Temperature (F): 588
Time 1o Max Temperature (sec): 548
Total Fuel Burned (cubic feet): 50.11

FS*Time Area (ft*min): 0.0

Smoke Area (%A*min); 20.5
Unrounded FSI: 0.0

CALIBRATION DATA . ..

Time to Ignition of Last Red Oak {Sec): 33.0
Red Oak Smoke Area (%A*min): 121.4
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FLAME SPREAD (ft)

18.0” _“._l—__. - Tt -

16 0- -t ] F————e e 11— —— b t— . .

40— —— ] -t | e

ret—t—rv—»4— L Tt g

00t —t— 44 4 N
8'0_' ggggg et .. — -
6o0-f —4——y- 4+

4 '0_' -t -ty

B e S M NS (U N N —t

00  50.0 " 100.0° 1500 200:0 250.0 - 300.0 350.0 AGn.o 450.0 5000 550.0  600.0

Smoke (%A)
1000~

,golo———_—‘—g—-Qﬁ -t 4= e b —_—t

800t———b—tf 4 i e s NN WS N S
B[V ) 1 [ S S N S R 3 E el SEECEEE T SN SR SN S SR
B0 b NS SEN
00—t L f ! R

A0 ————— — B EEnar S NN S SR S S

30 o—ﬁ._\-.fv.._kﬁ‘.__ e e NENPUU S ST Sy S e —— [ e el

.26 o— ¢ L1 . ] R Ea et S S SR S

+.,2000°250.0° 300.0 " 350.0  -400.0 4500, £ :500.0. . '550:0 600,09

Temperature (°F)

20000 Ll L e . . .
_1_300..0- — —~—;—t——._-,gm_ —_ L —— gt ]

e000— A — L L |

200 50.0 . 1000  150.0 - 2000 2500 . 300.0 3500, 4000  450.0 - 500,0 5500 600,
Time (sec)




ASTM E84-08 : Page 8 of 9

Client: R & D SERVICES, INC.
Date: 11/5/08
Project Number: 3165949SAT-009

Test Number: 1
Operator: TAMP

Specimen |D; "INNOVATIVE ENERGY; LOWELL, IL. REFLECTIVE INSULATION; ASTRO
SHIELD Il MPET/DB/MPET; BOTH SIDES ARE THE SAME. SLIT ALONE
CENTERLINE ON ONE SIDE TO REMOVE METALIZED, NOMINALS/16
INCH THICK." THE SPECIMEN WAS SELF-SUPPORTING. THE SPECIMEN
WAS MOUNTED ACCORDING TO ASTM E2599-08. THE TEST WAS
WITNESSED BY RON GRAVES FROM R & D SERVICES, INC.

TEST RESULTS

FLAMESPREAD INDEX: 0
SMOKE DEVELOPED INDEX: 20

SPECIMEN DATA . ..

Time to Ignition (sec): 10
Time to Max FS (sec): ©
Maximum FS (feet). 0.0
Time to 980 F (sec): Never Reached
Time to End of Tunnel (sec): Never Reached
Max Temperature (F): 487
Time to Max Temperature (sec): 595
Total Fuel Burned (cubic feet): 51.51

F8*Time Area {ft*min): 0.9
Smoke Area (%A*min): 17.9
Unrounded FSi: 0.4

CALIBRATION DATA . ..

Time to Ignition of Last Red Oak {Sec): 34.0
Red Oak Smoke Area (%A*min): 94.0
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FLAME SPREAD (ft)
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