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Yable 5 ..., The Apparent Mean Thermal Conducdtivi k
: - of Some Selected Muitiple Layer Insulations lYIfY
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The denities in ib/cu f wore:
Sitica cerogel 5, perdite 9, phenolic

, Teceous 20. }
¢ = 0.000693 8iufin.fbr/rO/R.
Fig. 16 ..., Thermal Conductivities of Powders

e sphares 12, fompbiock 1, dicte-
micowatt/cm/K = 0.0000578 Bro/he/f1/R Fig. 17 ..
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{0} Glass foam, density = 10 tb/cy '
(b) Polystyrene foom, ir-filled density = 2 /v
(c)/:;t{whi m/co)rm.a, deasity = 6. 10.8 Mofcu f.1 milliwatt
brilsg cm] =.0.0578 -
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Fig. 15.... Thermal Conductivities of Some Foams

Unevacuated Porous Insulations

Tl')we_ may consist of powders, fibers or foams. Heat con-
duction in sw:hmmlahons is primarily due to the interstitial
gas Md‘ls' given {0 a rough approximation by the thermal
eondyt;hvx_ty of the gas. For example, the mean thermal con-
ductivity in the range 76 {0 300 K, was 1450 microwatts/(sq
cm) ({( d‘eg per em) for a perlite powder containing hydrogen
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- -+ Apparent Mean Thermal Conductivity Between

540 and 137 R of Some Evacuated Powders with
Added Aluminum,
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. Table 6 .... The Apparént Mean Th | Conductivity of Séverul Powders ~
(1 in. soneple thickness; boundary temperatures of 540 and 137° &) and woll emissivities grecter than 0.8)-
- Gas Pressure " Inferstitiol -
Ramorks Denaity b/t {ram Ha), Gas. St )
: 6.2 10~ — 12X 104
‘Chemically 6.2 628 . - Nitrogen 113X10™
prepared 6.2 628 Helium 358 X 10~
250A 6.2 628 Hydrogen 462X10~
+10% free - .
silicon dust 7.0 107¢ - 10.5X10~¢
by weight .
Silica Flame prepared 3.7 - 107%- . — e 12X10~¢
150-200A 3.7 630 Nitrogen 107 X10~¢
+30 mesh 3.7 10~ - L 12X10
430 mesh 6.2 10 C— 10.5X10
+30 mesh 6.2 -628 Nitrogen: 192X 10—+
+30 mesh 6.2 © 628 Helium 735X 10
+30 mesh 6.2 628 Hydrogen 845X10™
~30+80 mesh 8.1 10+ - — 7X10~¢
Perlite, —30-+80 mesh 8.1 628 - Nitrogen 188X 10~
expanded —30+80 mesh 8.1 628 Helium 728 X106~
j ~30+80 mesh 8.1 628 Hydrogen 8BX10
—80 mesh 8.7 10 — 5.8X10~
—80 mesh 8.7 828 Nitrogen 202X10*
—80 mesh 8.7 628 Helium 780X 10~
~—80 mesh 8.7 628 Hydrogen - 840X 104
—30 mesh 87 10 — 5.8X 10~
) 15.0 10+ - 9Xx10
Diatomaceous 1— 100 microna- 15.6 10— — 8X104
~ esrth b 18.0 10+ - 5.8X10~
Alumina, fused —50--100 mesh “125 104 - 10.5X 10+
Alumli.;u,lgiuninu 0.1-10 microns 4.4 10 —_ 13.3X10~4
—20+30 mesh 30% 9.4 10- — 10.5X 10
Miea —30+-15 mesh 70% 9.4 628 Nitrogen 200X 10+
expanded —30+15 mesh 70% 9.4 628 Helium 867X10—+
Lampblack — 12.5 10 - 7.2X10
Charecal | 20-30 mesh 30 10~ - 10.5X10~
penc.l? pits
Carbon +7%, Ash? 309 44p 12.5 10— — 3.5X10~
Calcium 0.02 microna 10.6 1075 - 4.3X10~
dilicate .. |{0.02-0.07 microns 225 10+ — 3.2X10~¢
(synthetic) 0.02-0.07 microna 22.5 - 628 Nitrogen 263 X104
deg, 137

12 X 10~ Btuh/(sq ft) t) for boundary temperatures

XX

104 Btuh /(sq ft] 1) for boundary temperatures

hydrogen iteelf is 1240. Similarly, perlite containing helium

£ave 1260, and a sample of fiberglas containing helium gave

1330, while the corresponding value for helium gas is 1100.
. ITESPORGLE " & atmgephe

Rave ’325, the fiberglas containing nitrogen gave 260 while
Uitrogen itself would be 170. In the same temperature range.
Syrofoam (air-filled) gave 260 while air is 170.

(R deg/t of 137 and 38 R.
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048 X 10~ Byl ) (R deg/t) 1 tures of 137 and 7.6 B
> /(oq 1) (R 'ﬂ)utbeundaryumm .

permeable to the common gases and if exposed to a foreign
gns can show sub jal ch in ductivity in a few
days time due to exchange of the gas in the cells of the foam.
Obviously exposure of such foams to hydrogen or helium
should be avoided. .

Among the powders, silica aerogel (Santocel) has superior
insulating value ted due to its extremely small
pore size. .

T

. Thus it will be seen that an app to the cond
¥ty of & gas-filled porous iusulstion can be obtained by
ing & vatue somewhat larger than the conductivity of the
B8 itzelf in the same temperature range.
Data on foams are given in Fig. 15. Plastic: foams are

Evacuated Powders . .
The insulating value of powders is greatly increased by
removing the interstitial gas. Fig. 16 shows the effect of in-
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