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Fig. 2 A schematic diagram of multi-arc operation of a laminated heater
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Fig. 4 Flow field photos of radiation convection coupled heating test
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Tab. 2 Test results of high temperature heat pipe dredging effect
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Fig. 7 Surface temperature change of high temperature heat pipe and common carbon carbon model
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Fig. 8 Photos of common carbon and high temperature heat pipe model at equilibrium time
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Fig. 9 Photos of high temperature heat pipe and common carbon carbon model after test
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Investigation on testing technology of typical
component dredging thermal protection

ZHU Xiao-jun, LI Feng, OU Dong-bin, CHEN Lian-zhong, ZHOU Kai
(China Academy of Aerospace Aerodynamics, Beijing 100074, China)

Abstract: Dredging thermal protection is a new concept of non-ablative thermal protection, which is of
great significance to the future development of hypersonic vehicle. In order to verify the validity,
rationality and superiority of the dredging thermal protection principle and to assess the feasibility of
the dredging thermal protection technology, the experimental conditions and testing methods of
dredging thermal protection are established based on the traditional simulation technology and testing
technology of thermal protection tests, and the dredging effect of high-temperature heat pipe sphere
column dredging model is examined. The results show that: as the rapid thermal conduction element
is installed into the heat-resistant inner layer, the surface temperature of stagnation point high heat
flow area can be effectively reduced, the surface temperature of low-temperature region of the cylinder
surface can be increased. So the overall temperature difference is reduced, resulting in the non
ablation. It can be concluded that the testing technology can meet the exploration of typical component
dredging thermal protection mechanism and the research of performance evaluation.

Keywords: dredging thermal protection; ablation; testing conditions; heat protection layer; heat flux



