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Design Research of Scramjet Inlet Based on the Optimization of

Restarting Characteristics

YOU Jin, XIA Zhi-xun , LIU Bin , WANG Deng-pan
(College of Aerospace and Material Engineering, National Univ. of defense Technology, Changsha 410073, China)

Abstract: The numerical study of hypersonic inlet flow with different inner compression surface was carried out, aimed at exploring

the influence of horizontal angle of lower inlet surface on inlet performance specially restarting characteristics. The result shows that the

reduction of surface horizontal angle on the tail of separation bubble will improve the performance of unstart flow and decrease the restart

Mach number, with the disadvantage of increasing length of inner compression surface and reducing the performance of start flow. To

optimize the synthetic performance of inlet, a new design of inner compression lower surface composed of the concave surface in the front

and the straight surface with small horizontal angle in the rear was proposed. Compared with the prototype, the performance of start flow

drop lightly under the same length for new inlet, but the restart Mach number of latter reduce from 9.4 to 8.
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Tab.1 Starting performance parameter of inlet

Inlet Structure 0S S1 S2 S3 NS
M. 36 35 34 37 34
M. 9.1 88 7.3 7.5 8

M, 94 88 7.6 81 8
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Fig.4 Mach number contours of start flow of inlet structure 1
with different incoming Mach number
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