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Themal Structure Properties of Sharp L eading Edges for Spacecraft

Jiang Guiging Zhang Xuejun W ang Shuhua AiBangcheng Yu Jijun
(China A cadany of A e gace A erodynanics Beijing 100074)

Abstract According o the analysisof aeroheating property for shamp leading edge, the themal structure proper-
ty is calculated and analyzed The analysis reaults show that heat flux is decreased © one third of that on stagnation,
but the surface tanperature isonly decreased by 10% at 2 - 3 mean free path distance Themaximum surface temper-
ature of shap leading edges can be decreased and sureface temperature of rear regions can be increased for high ther-
mal conductivity materials This is an important thermal protection mechanisn for non-ablation themal protection
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2007

4

Kn C:h ]
DMC ,
, DMC )
3 C, =0 912
3 .4
30
25
£ 20
B
= > _—
= 10 Ma=20 Ma=15 8=
5 ——
—
0 10 20 30
x/ A
(a) H=60km
3
6
« 5
£
-4
=
=3 Ma =20
C) Ma=15 Ma=10
1 —o
0 5_
0 10 20 30
x/ A,
(b) H=70km

Fig 4 Surface heat flux along axial coordinate
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Tabh 1 Canputation parameters
/kgm"* M- (m K) "' /K (kg K) °*
T/C 9226 76 0 198
c/C 1800 40 10
4C/C 1800 160 10
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