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THERMAL TESTING LABORATORY REPORT

December 17, 1997

Client: Tenneco Packaging - AVI MTS Job No.: 258218C-]
1411 Pidco Drive
Plymouth, IN 46563 Metro Dade Notification No,; CAE 97273
Project: Thermal Performance of an Astro-Foil Reflective Insulation

Insulated Simulated Concrete Block Wall Assembly
Introduction:

This report summarizes the results of thermal tests conducted on material submitted to our laboratory
on August 26, 1997. Testing was completed on November 18, 1997. The scope of the work was
limited to conducting the thermal test ASTM C 236-89, "Standard Test Method for Steady-State
Thermal Performance of Building Assemblies by Means of a Guarded Hot Box" in the horizontal heat

flow direction.

Sample Identification:

Two (2) 48 inch wide rolls of reflective insulation material were supplied by the client and identified
as Astro-Foil foil/bubble/bubble/foil reflective insulation. The manufacwure of the product was
witnessed by J. Bridenstine on July 21, 1997 and documented in a P.E. sealed letter to R&D Services,
Incorporated, dated July 23, 1997,

Sample Preparation:

An 8 by & toot simulated concrete block wall assembly was fabricated using 5/16 inch thick Astro-Foil
reflective insulation, as per the client’s request. A nominal 2 x 4 perimeter wood frame was constructed
using 1.5 by 3.5 inch studs fastened together with wood screws. Two (2) 3/4 inch plywoed sheets were
horizontally fastened to the inside of the wood frame with screws to simulate a typical concrete block
wall. Six (6) 0.75 by 1.5 inch wood furring strips placed 16 inches on center were attached to the
plywood using wood screws. Reflective insulation sections were vertically installed fiush with the hot
side surface of the furring strip frame using staples to create a 3/4 inch reflective air space. A
polystyrene baffle was installed 1o isolate the 6 by 6 foot metering area. The assembly was completed
with two (2) 4 by 8 foot sheets of 1/2 inch gypsum board horizontally placed against the reflective
insulation and fastened with wood screws. All butt and perimeter joints were sealed with caulk to
prevent air infiltration,

This report is for the information of the client. It may be used in its entirety for the purpose of securing product acceptance from
duly constituted approval authorities; however, this report or the name of Celotex Corporation shall not be used in publicity or
advertising. :
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Client: Tenneco Packaging - AVI] MTS Job No.: 258218C-1

Test Program

Thirty (30}, type T, 30 gauge, thermocouples were used to measure the temperature of the hot and cold
side surfaces. Each were area weighted w account for both the wood furring strip frame and internal
cavity areas.

The simulated concrete block wall assembly was tested at a 75°F -+ 29F mean specimen test temperature
in controlled laboratory conditions of 70 oF and 50% relative humidity, The metering chamber was
placed against the gypsum board surface.

Test Results
The following table summarizes the results of the thermal test performed on the Astro-Foil reflective
insulation insulated simulated concrete block wall assembly in the horizontal heat flow direction. The

systems surface to surface thermal resistance was determined o be 4.8 h fiz °-F/Buu.

Reflective Insulation Simulated Concrete Block Wall Assembly Guarded Hot Box Test Results

Horizontal

Heat Flow
Hot Air Temperature, °F 100.7
Hot Surface Temperature, °F 95.1
Cold Surface Temperature, °F 54.6
Cold Air Temperature, oF 49.6
Mean Temperature, °F 74.9 \
Average Power, Watts 89.90 § 335
Hot Surface Coefficient, Bru/h i °F 15.21 é‘ T
Cold Surface Coefficient, Btu/h fi2 oF 1.699 ;‘}2 {g\.
Thermal Conductance, Buu/h ft2 oF 0.210 b
Thermal Resistance, h ft2 °F/Btu 4.8

Tested hy: M S R Approved hy: 42;442@[#;&%&/{?{'
Russell W. Woltemar Stanley D. Gatland II

Thic repnrt ic far the information of the client. It may be used in itc entirely for the purpose of securing produci accepiance from
duly constituted approval authorities; however, this report or the name of Celotex Corporation shall not be used in publicity or
advertising. i
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Tennessee Tech

P AY RN RN

Tennessee Technological University

CoHegeofEngmeenng.DepannmnrofChenﬂcaIEngMeeﬁng
Box 5013 . Cookeville, TN 38505 . 615-372-3297

June 15, 1988

Innovative Energy, IncC.
1119 West 145th Avenuc
Crown Point, TN 46307

Attention: Mr. Rohert Wadsworth

Dear My. Wadsworth:

T have completed a set of calculations based on C 236 measurements
reported by Sparrell Enyineering Rescarch Corporation Test Reports dated
June 13, 1988, The measurements were made in a nominal 2 X 4 cavity.
The methodology and factors used in the calculations were part of my
april 25th, 1988 letter to vou.

Heat Flow Nominal AT R-System R-Cavity (1} R-Cavity (2}

Dircgtion 7 °F ftZ-hr-°r/Btu
Down a0 10.4 13.4 15,0
Down 45 9.9 12.5 13.8
Horizontal 30 6.52 7.12 7.31
Horizontal 45 5.55 5.79 5.89
Up 30 5.18 5.31 5.40
Up 45 4,95 5.06 5.10

The calculations that give the R-values in Lhe above table are attachad.

Sincerely,

K
}QONw[zﬂjéﬂqumﬁﬂaA.

David W. Yarbrough, Chairman

Department of Chemical Engineering

DWY/bh

Enclosures
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kaiﬁPARRELL ENGINEEH!NG RESEARCH CORPORATION

. Cune 13, 1988

ASTRO VALCOUR INC.
1756 5, Austin Avenue
Asin, IL 60482

Attention: Mr, Jark J. Mayronne
Reference: Purchase Order No. 22721
Gentlemen:

Tn accordance with your instructions, we have determined the

thermal resistance of a sample of "Tail/Bebhle/Bubhle/Foil" reu
flective insulation installed ir a s*udded wall, Tests were per-
formed at two temperature gradienzs, and with three heat flow
directions, horizonta’, vertical up and vertical down. These tests
were cerformed using the test method of ASTM €236 and conduc*ed

vsing nersonnel, procedures, and test equipment as approved under the
U. S, Zepartment of Commerce NVUAE Avcredilatian Program,

The sample was installed in oa 36" X 35" test module whose dimencigng
correszonc o the fron<al dimencions of the metor box. This module
censisis of two 36" square, /27 thick plywood sheets separated by
nine studs (2 X &) Tocated on 16" senters to simulate a standard
stibccedstudded wa'l. Two full cavities plus one partial one resyults.
{see “he enclosed sketch, Fiaure No. 1. The other module sides con-
515t ol T X3 vine trim stock.  The sample was installed midway
setween the two plywood faces and was Stanled {(from the hot side)

2sina TV osteis tahs gf the test materia? hent upwards,

The et module was ins*talled in the aperture of a test frame whose
outer cimension are 67" X 67" and correspend to the outer dimensiens
of tre quard and cold hoxes. Tra 30" X 36" nertyre a‘igns in the
Tnstrument with the facial gastet of the meter hox. “he test *rame
Ttse’ s oan insulated structure 5" thick, with 1 X 6 pine forming
the outer edge and the edge towards the ape~ture, The faces of the
test frame ave /A" Luan and the inside if filled with fiberolass
“ravTation,

The test frame containing the mounted test module is installed in

the Testrument as <iown 1n the sketeh of Figure No. 2. Thermocoup'es
S dietrihuted in each Tecaticn, ot side ai~, hot side cavity [inside
nywoed), cold side cavity (insice plywood), and cold side air, are
usco o measure temoeratures. Two additional thermocoup s are
atlached to the exterior of the nlywnnd, nne cen*ered over a cavity,
anc ene centered over 2 stud., A’ thermocounles are 28 gauge type T,

ARG W 0 D s B

o n(ﬂawéa_

v D2 o TEETIA  t TIRE  R EE h  i £EA  e TBs ©



Mr. Mark . Mayronne 2. June 13, 1228

The temperature of the refrigerated coolant supplied to _the cold
box, and the nower sunplied to the meter box were adiusted to pro-
vice the desirned air temperature difference and the average temper-
ature, For each test, at least 24 hours elansed and tnen readings
wore taken at severa! hour intervals to insure thermal equilibrium
tostopondiLions,

From the power dissipated in the meter hox and the temperatures as
measured, the cavity and air to air thermal resistances were
determined. These values as well as others determined are presented
n othe enc’osed tables, Tt should he noted that these R values are
for a system itreloding the studs, The effect of the studs is ta Tower
the tvye yalue for the reflective insulation alone.

We anoreciate the opnortunity to perform these measurements for you,
and we Joek forward to being of service to you dgain in the fulure,

Very tyuly yours,
—SPARRT L Eg@}NEE?ING %ﬁSEARCH COQPORATION
\_._ [ //. | ;

e IRV U i ML(.’J,/\/

James ¥, Spaprel’
President

L
5
A
—
(a3
O
[s]

Te: Rohaert Wadsworth, Innovative Lnergy

The name of our firm may not he used in any published sales literature
withou*t our written permission., Reference to NVLAP may not be made
in gry pubiished Titerature,
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TEST REPORT

ASTRO VALCOUR INC,

TVIRE G, Avstin Avenue

Algin, TL  BNLR?

Attention: Mk, Mark 0. Mayronne

Referance: Purchase Order No, 24781

Subtect: Thermal Resistance Tests on "Foil/Bubble/Bubble/Foil"

Teg*t Mathpd: AS™™ C236

Samnle orientation
Heat flow direction
Yuminal air temperature difference, °F
Hot side air temperaturs, °F
Hat sice o'ywood surface temperature, °F
fcentor of cavityr, °F
Lstucty, or
Hot side cavity surface temperature, °F
Col¢ side cavity surface temperature, °F
Lo’¢ side nlywood surface temperature, °F
feenter of caviny), °F
fotudy, °F
Ta'ld side a‘r *temperature, °F
Hea*t flux, f_%*,tx/‘.r\r~--“”r.2—°'T
Temperature 43¥ference, air to 27y, °F
Averaoe temperature, air 4o a'r, °F .
Conductance, air to air, U, Btu/hr—ft2—°F
resistance, olr to ofr, R, Hr-*t2~°F/Btu
Tomneratyre difference, cavity, °¢
fverace temperature, cavity, °F
Conductance, cavity, C, Btu/hr—‘t?—°F
Resigtapce, cavity, 7, ”rnft2-°F/9tu
tooide aiv copfficient, h, Btu/hr-?t2-°F
fo'd side air coefficient, h, Btu/hr—ft2—°F
Hot side a“r velocity, Tt/sec

Cold side air velocity, ft/sec

SPARRELL ENGINSERING RESEARCH CORPORATICN
N QDZLQ$30uAfﬁg/

James ¥, Sparrefl
Pres dent

June 13, 1888

Vertical

Horizontal

20
87.39

26.81
(86.97)
(86.70)

84.27

45
95,78

94,57
(94.74)
f9a.,29)

90,74
57.82
88,77
[64,77)
(5a.77)
£2.26
5,933
£3 47
74.28
0,37
7.2
32.92
7428
¢.180
.54
4,0
2.5
ne
1

-



TEST REPORT

ASTRO VALCOUR INC,
1756 S, Austin Avenue
Alsin, IL 604822

June 13, 1988

Attention: Mr. Mark J. Mayrorne

Reference:
Sublect:
Test Method: ASTM C226

Samec'e orientation

Heat flpw direction

Neminal air temperature difference, °F

Hot side air temnerature,

Hot side plywood surface
[center of cavity),
fgtudl, °F

Hot side cavity surface *
Co'd side cavity surface

Ta'd stde nlywood surface

fcentor of cavityl,
(stuc), “F

Cold side air temneratyre
Hpa*t flux, Bru/hpeftiees

Temperature difference, a
fiverage temperature, air

enductance, air to air,

Res‘stance, air *o air, R
Terperature difference, ¢
Averace temperature, cavi
Condyctance, cavity, €, 8
Resistance, cavity, R, Hr

Hot side a‘r coefficiernt,

Cold side atr coefficient,

Hot side air velocity, f*

Co'd side air velocity, ¥

Purchase QOrder No. 24781

Thermal Resistance Tests on "Fpil/Bubhle/Bubble/Foil"

Horizonta)

Down
a0 45
°F 24,49 49,00
temperature, °F 88.724 a8.,11
°F (890,26) (02,22)
(20,22} (92,00}
emperature, °F 97.39 95,87
temperature, °F 61,32 56.95
temnerature, °F £0,09 55.00
°r f50.,001 (55,000
[50.09) (55.00)
. O F 59,95 53,14
2.n02 2.928
ir to air, °F' aN.53 45,86
to a‘r, °F 74,22 75.07
U, 3tu/ne-FtlacE 0.0820 0.0857
, Hr-Ft2—°F/Btu o2 11.7
avity, °F 26,07 28.92
ty. °F 74.36 76.41
tushr-ftiocF 0.096" 0.1006
et op/nty 0.4 9.04
b Btu/hr-ftz-°F 2.0 1.0
h, 2tu/hr=ftT-°F 5 5 o7
/sec 0.2 0,0
t/sec 1 T
SPARRELL ENG;N@ERING RESEARCH CORPORATION
chﬂvv@«,Kkgtilbtg"j
James ¥, Sparrell

President



TEST REPORT
ASTRO VALZOUR INC, June 12, 1048
11756 S, Acstin Avenue .
Asip, IL 60422
Attention: Mr, Mark 2. Mayronne
Reference: Purchase Order No. 24187

Subiect: Thermal Resistance Tests on "Foil/Bubble/Bubble/Foil"

Tagt Mpthad: ASTM €236

Samo'e orientation Horizontal
Heat flow direction up
Nominal air temnerature difference, °F 30 a5
Hot side afr temperature, °F 90,35 96, 30
Hot side plywood surface temperature, °F 89,09 94,61
icenter of cavity), °f _ {29,30) {94.91)
{stud), °F (88,87)  (94.30)
Hot stde cavity surface temperature, °F £5.39 ap.ap
£o’d side cavity surface temperature, °F 64.73 50 37
foYd side plywood surface *emperature, °F g9 12 5h.47
(center of cavity), °F (32.08)  (55.25)
fotyd), “F {62.55) (55,59
Co'd sicde a'r temnerature, °F (017 52 14
Heat flux, Btu/hr-ft2-°F 4.18¢ 6,289
Temperature difference, air to air, °F, 30,18 &4 16
Average temperature, air to air, °F ' 75.26 74.22
Conductance, air to air, U, Btu/hr-ft2-°F 0,129 0.142
Resistance, air to air, R, Hr—+t2*°F/Btu 7.27 7.02
Temperature difference, cavity, °F 21.66 3176
Avercue Llempereture, caevity, °F 75.56 74.90
Conductance, cavity, ©, Btu/hr-ft?-UF 0,793 0,202
Resistance, cavity, R, Hr-ft2-°F/Qtu 5.17 4,05
Hot side air coefficient, h, Btu/hr-ft2-°F 3.3 3.7
Cold side air coefficient, h, Btu/hr-FtfaF 1 g -
Fot side air velocity, ft/sec n.g 0.7
Cold side air velocity, ft/sec 1 10

JSPARRELL ENGHNE&RING RESEARCH CORPORATION

WA ‘ v
i LG aneld
Jares K. Sparrel]
President



