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Ablation and Heat Transfer Properties of High Temperature Heat-Pipe and
High Thermal Conductivity Graphite

OU Dongbin CHEN Lianzhong CHEN Haiqun YU Jijun CHEN Siyuan
(China Academy of Aerospace Aerodynamics, Beijing 100074 )
Abstract With the quartz lamps and arc-heated wind tunnel, the high temperature supersonic flowfield was

built. A principle thermal protection specimen with a high temperature heat-pipe and high thermal conductivity graph-
ite was heated in this flowfield, the surface temperature distribution was measured by infrared temperature instru-
ments. Compared with contrastive carbon/carbon composite material specimen, the stagnation point temperature of
high temperature heat-pipe was decreased 9.5% as well as the cylinder surface temperature is increased 14.6% , the
stagnation point temperature of high thermal conductivity graphite is decreased 14.4% as well as the cylinder surface
temperature is increased 11.4% ,both of the two specimens can transfer the heat load effectively from the high heatflux
field to the lower one.

Key words High temperature heat-pipe, High thermal conductivity graphite, Leading thermal protection, Arc-

Heated wind tunnel
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Fig.1  Schematic diagram of leading TPS
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Fig.2 Photograph of the test specimens
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Fig.3 Sketch of the specimen and experimental facility
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Fig.4 Distribution of the surface temperature measurement

4 ERS5HH
4.1 SEAE

R T iR M H C/CXF AR 6 1R
£k LI 5, B T 7 P e A i 5 s BT, ST A e (1]
1=300 s IR JERHE WK 2,

2000 ;
: | CICREfF
1500 ! . JW
[ C/ICREME EEATR A \‘
%1000 FRAE R \
] AR =
500 C/CREME
0 L n
1200 1300 1400 1500
B[Rl /s

K5 miRiES C/CrFHREEZE Rl Z
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Tab.2 Results of heat-pipe and contrastive specimen
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Fig. 6 Temperature distribution curve of high temperature
heat-pipe and contrastive model
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Fig.7 Temperature-time curve of high thermal conductivity
graphite and contrastive specimen
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Fig.8 Temperature distribution curve of high thermal

conductivity graphite and contrastive model
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