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Insulation M echanign of Canposite at Long Time A eroheating Conditions

Yu Jijun A i Bangcheng Jiang Guiging
(China A cadamy of A eropace A erodynamics, Beijing  100074)

Abstract Heat trander coupled radiation-conduction for porousmaterials is smulated and influence factors are
analyzed at a constant boundary tamperature according © the need of long time non-ablation themal protection The
results show that the insulation ability is closely related to the working enviomrment and interior structuresof the mate-
rials D ecreasing the character length of inner structure and increasing the density and the ratio of slid material will be
in favor of reducing effective themmal conductivity and extending the time reaching themal equilibrium. W hen tempera-
ture is in equilibrium, the back temperature increasingwill be decided by the boundary heat transfer conditions
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Fig 1 Effect of radiant heating on temperature of
sample’ s back surface
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Fig 2 Variation ofk at different pressures
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Fig 3 Variation of tamperature on sample’ s back
aurface at different pressures
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Fig 4 Variation of temperature on sample’ s back
aurface at different emittances
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Fig 5 Variation of tamperature on sample’ s back
wurface at different densities

(1) -

(2)

(3)

1 , .
,2006; 36(1):27 29

2  Kanmran Dergabeigs Themal analysis and design of
multi-layer insulation for re-entry aerdynamic heating A RA
2001 - 2834

3 Kanmvan Darjabcig Heat trandfer in high temperature fi-
brous inaulation A IAA 2002 - 3332

4 Marghall J et al Intemal radiation trangort and effective
themal conductivily of fibrous ceranic insulation A BA 2001 - 2822

5 Petov V A. Cambined radiation and conduction heat
trander in high temperature fiber themal insulation Intemational
Joumal of Heat and M ass Trander, 1997; 40(9) : 2 241 2 247

6 Imakama H, Sang K, Okazard U. The effective themal
conductivity of fibrous inaulation Intemational Chemical Engineer-
ing, 1990; 36: 738 746

7 KanvanDarjabcig Themal analysis and design optimiza-
tion of multilayer inaulation for reentry aerodynamic heating Jour-
nal of Spacecraft and Rockets, 2002; 39(4) : 509 514

8 Wi lliansSD, Curry D M. Predictionsof rigid silica based
inaulation conductivity NASA TP - 3276, Jan, 1993

9 Verschoor J D, Greebler P, Manville N 1 Heat trandfer
by gas conduction and radiation in fibrous insulation Joumal of
Heat Trander, 1952; 74(8) : 961 968

2007 4



