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Research on Reentry Flow Field of Hypersonic Inlet

Zhai Wenhui, Tian Yuan, Wang Qian
(College of Aviation, Inner Mongolia University of Technology, Huhhot 010051, China)

Abstract: A series of numerical simulations were performed to investigate the flow field characteristics of a binary three-wave system
hypersonic inlet port under over-rated operating conditions, with a design point of H =25 km and Ma =5. It is found that with the
increase of Mach number, the two oblique shock waves cannot be located at the mouth of the lip. Increasing Mach number is helpful for
separating the inner surface of the lip mask and thickening the surface layer on the upper surface of the isolation section. It also results in
a reduction of total pressure recovery coefficient. In order to expand the working range at the over-rated design mach number, cowl bleed
slot was designed. It is found that the farther the slot position is from the lip, the smaller the separation package is on the lower surface
of the isolation section. As the groove width increases, the boundary layer thickness on the upper surface of the isolation section decreases
first and then increases. When the bleed width is 2mm, the thickness of the boundary layer is reduced by about 71.6% , and the effect
obtained the best.

Key words: two dimensional inlet; hypersonic; reentry flow field; numerical simulation
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