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Abstract Effective themal conductivity measurement of fibrous inaulations is a difficulty in the study of metallic

themal protection system (TPS) for reusable launch vehicles (RLV). According o the one dimension steady-state
effective themal conductivity testing gpoparatus invented by NA SA langley research center, a high temperature grgphite
flat stove is developed independently, whose main technical parameters are; the highest testing temperature is1 600
and the range of presaure isbetveen 1 x 10° *and 1 x10 Pa The principle, the instrumentation, testingmethod and
data collection are analyzed in detail Effective themal conductivity of three damestic high temperature fibrous insula-
tions ismeasured at different tanperature The stable heat flux density, from which effective themal conductivity is
calculated, isobtained after a period of themal stable treating The testing results shoved that effective themal con-
ductivity of fibrous inaulations is increased with the increase of tanperature At high tamperature, radiation is the
main factor influencing themal tranger
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Fig 1 Schamatic picture of themal conductivity gpparatus
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Fig 2 Themocouples and heat flux gages
layout on water-cooled plate
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Tabh 1 Testing reqlts of effective thermal conductivity of three fibrous naulations

[mm /kgm"® / / / i MW-m~2 M- (m K) "t
100 26 5 86 8 105 2 85 84 0 063
_— 200 360 171 3 205 8 402 52 0 136
1" 92 94 300 50 2 259 8 306 3 1013 84 0 228
(@ 400 63 2 349 2 406. 8 2033 48 0 340
500 88 4 437. 7 506. 4 3688 80 Q0 507
100 247 815 104 2 92 80 Q0 056
. 200 28 4 151 2 204. 0 380. 48 0 103
2* 89 57 300 310 236 5 303 0 938 44 0 164
(4 400 42 5 320 1 402 5 1648 36 0 218
500 65 5 405 2 502 5 2906. 96 0 317
100 24 2 80 1 103 1 70 76 0 056
62 4 200 27.7 160 8 202 9 290 00 0 103
3* 4 152 90 300 34 3 243 1 301 7 668 16 Q0 156
400 46. 9 338 6 401 0 1356 04 Q0 239
500 63 2 401 3 504. 3 2765. 24 0 391
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