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PROGRESS ON SHOCK WAVE DRAG AND HEAT FLUX REDUCTION OF HYPERSONIC
VEHICLES

LIU Yunfeng, JIANG Zonglin

State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, C A S, No.15 Beisihuanxi Road, Beijing 100190, China

Abstract The progress on shock wave drag and heat flux reduction of hypersonic vehicles made by Research
Group of Shock Wave and Detonation LHD in recent 5 years is summarized. This paper includes five parts: in
the first part, the idea to reduce the shock drag and heat flux at the same step by reconstructing the hypersonic
flowfield is proposed and a new concept of Non-ablative Thermal Protection System (NaTPS) is put forth. In
the second part, the progress on the flowfield reconstruction by lateral jet is reported to support this new concept.
Then, theoretical analysis is done in the third part to demonstrate that above mentioned results are correct. After
that, the aerothermodynamics-biased design principle of hypersonic vehicles is discussed in the fourth part.

Finally, the conclusions and future research are given.

Key words  hypersonic vehicles, shock wave drag, heat flux
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