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1.0 INTRODUCTION
At the request of Aspen Aerogels Inc., Exova was retained to evaluate the thermal transmission
properties of a sample of Spaceloft thermal insulation material to ASTM C518 — 04 using
parameters provided by NFRC specification 101-2006 [E0A12].

Upon receipt, the samples were assigned the following Sample Identification No.:

Client Sample Description Exova Sample No.

Spaceloft y
Sample A; Blanket-type Thermal Insulation U506 HAO015-L)

Spaceloft
Sample B; Blanket-type Thermal Insuation 03-06-M0016-E

Spaceloft
Sample C; Blanket-type Thermal Insulation 03-06-M0018-F

This report is based on data which was previously reported in Report No. 09-06-M0018-BRV2 to
Aspen Aerogels Inc, on March 107, 2009, modified as requested by the client.

2.0 PROCEDURE

The sample was evaluated according to the following standard test methods:

Test Description Test Method

Standard Test Method for Steady-State Thermal Transmission
Properties by Means of the Heat Flow Meter Apparatus ASTMC 518-04

Test Condtions & Apparatus

Sample : 300 mm x 300 mm (nominal)
Thickness: 2 layers, as supplied by the client
Conditioning: 23+2°C; 50 £ 5% RH

> 24 hours prior to testing
Environmental Controller (MII# A11354)

Test Conditions: 2°C mean temperature

AT =22°C
Apparatus: LaserComp Fox 314 Heat Flow Meter (MII# A14505)
Test Date 2009-02-06
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3.0 RESULTS

The apparent thermal transmission properties of the three Spaceloft materials are presented in
the following three tables

Table 1- Thermal Transmission Properties
ASTM C518- 04
Exova Sample No.: 09-06-M0018-D

Description Results

Specimen Thickness

mm [in]

Upper Surface Temperature
C R

2161 [0.851]

899 [15.82)

Lower Surface Temperature
°%c ["F]

Temperature Differential

°C ) 2201 [39.62]

M T t ~
:-C"F‘:';] emperature 202 [3563]

Rate of Heat Flux .
Wim? [Btu/h.ft9] 14.769 [4.658)
Thermal Conductance
Wim*K [Btu/h 2 F] 0672 [0.118]
Thermal Resistance
K.m*W ['F # hiBtu]
Thermal Conductivity
Wim K [Btu.in /h ft* °F] 0.01452 [0.101]
Thermal Resistivity
K.m/W [C:.ft‘.h,"Btu in_]

13.02 [55.44]

1488 [8.451]

68.871 [9.934]

Table 2 - Physical Properties
Exova Sample No.: 09-06-M0018-D

Layer | Length, mm Width, mm Thickness, mm Mass, g Density, kg/m®

1 304.8 304.2 132.19 1319
2 3046 3046 10.805" 134.33 1340
Avg 304.7 304.4 133.26 132.9

' The material thickness value reoorted is one-half of the measured thickneea determined by the hest flow meter ueed in the thermal
conductivity test. The thickness is determined with a 0.9 psi lcad applied over the surface area of the 2-ply stack.

Return to table of contents \/ 48




aSPeN aerogels

/\

Spaceloft Insulat

TECHNICAL GU

Appendix I ASTM C 518 — THERMAL CONDUCTIVITY VIA HEAT FLOW METER (EXOVA)

for Aspen Aerogels Inc.

Evaluation of the Thermal Transmission Properties of Spaceloft Thermal Insulation

Page 4 of 6

Report No. 09-06-M0325-C

Table 3 — Thermal Transmission Properties
ASTM C 518 - 04

Bodycote Sample No. 09-06-M0018-E

Description Results
rSﬂz:}([:linnien Thickness 2152 [0847]
L:lgfice;]Surface Temperature 899 [15.82]
L.g\[ﬂ:; Surface Temperature 1302 [55.44]
;I'grl!gf[:)]erature Differential 2201 [3962]
gz:e[a:;]Temperature 202 [3563]
ﬁ“;‘f‘f&g‘j’ﬁ‘ﬁ.ﬁ'”x 15382 [4.876]
. o6 (123
e o1
el Conduety oorsot_ (o104
T coos 50
Table 4 - Physical Properties
Bodycote Sample No. 09-06-M0D018-F
Layer Length, mm Width, mm Thickness, mm | Mass, g | Density, kg/m®
1 303.9 3042 138.68 138.8
P 303.7 3041 10.805° 136.03 136.3
Avg 303.8 304.2 137.35 137.6

2 The material thicknesa value reoorted is one-half of the messured thickness determined by the hest flow meter usad in the thermal
conductivity test. The thickness is determined with a 0.9 psi lcad applied over the surface area of the 2-ply stack.
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Table 5— Thermal Transmission Properties
ASTM C 518 - 04
Bodycote Sample No. 09-06-M0018-F

Description Results

Specimen Thickness 2290 [0.9502]
mm [in ]

ggp[g;]Surface Temperature 899 [15.82]
%g\fgc;; Surface Temperature 1302 [55.44]
}'gr[fglg]erature Differential 2201 [39.62]
!\éera:r;]Tempera(ure 202 [3563]
\,Rﬂ(a,;f"[éz‘,’:‘ffl'”" 14280 [4526]
e o ane osas 1
I"n?"a'R“'[ﬂ?eff'i‘f’B?uﬁe 1541 [8.753]
g oo o0
T Ep—

Table 6 — Physical Properties
Bodycote Sample No. 09-06-M0018-F

Layer Length, mm | Width, mm | Thickness, mm | Mass, g | Density, kg/m“'
1 3046 305.2 140.78 140.2
2 3051 3048 10.805° 142.23 1416
Avg 3048 305.0 141.50 140.9

* The material thickneaa value reported ia one-half of the messured thickness determined by the hest flow meter used in the therma
conductivity test. The thickness is determined with a 0.9 psi load applied over the surface area of the 2-ply stack.
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4.0 CONCLUSION I'u

The materials provided by Aspen Aerogels Inc., labeled as Spaceloft, have an average apparent

thermal conductivity 0.0148 Wim K.

Reported by:

i

id Beauchamp, B.Sc,, Ext 228
Scientist, Building Performance Cenire
Products Testing Group

Approved by:

- 7
FranZBauer, Ext. 403
Manager, Building Performance Cenire
Products Testing Group

This report and service are coversd under Exova Ganada Inc.'s Standard Terms and Conditions of Contract which may be found on the
campany WebSIe www.€x0va.com, of Dy calling 1-866-263-5268 This repart refers only (0 the panicular samples, units, materiai, INstrument, or
ofher subject used and referred to in it, and is limited by the tests andior analyses performed. Smilar articies may not be of iike quality, and
ofher testing and/or analysis programs might be desirable and might give afferent results
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