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Boundary Layer Control with Circulation Flow for 2-Dimensional Hypersonic Inlet

Yue Lianjie Ye Qing Zhang Xiaojia Chen Lihong Chang Xinyu
(State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, CAS, No.15 Beisihuanxi Road, Beijing 100190, China)
(Hypersonic Research Center CAS, No.15 Beisihuanxi Road, Beijing 100190, China)

Abstract Aiming at the boundary layer separation induced by the cowl shock in two-dimensional hypersonic
inlet, this paper investigated the technique for controlling the separation, and proposed a novel boundary layer
control method with circulation flow that combined the boundary layer bleeding and blowing. Its flow
mechanism was studied based on the analysis of the boundary layer blowing and bleeding respectively. Noted
that the boundary layer bleeding has dominant effect on the separation, while the air blowing only compensate
the flow mass due to low plenum pressure. The scheme of the circulation flow control was then developed. It
comprised of the bleeding slot located closely upstream of the shock wave and the tangent blowing slot located
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upstream of the separation point. The result argues that this method can control the large scale separation

without mass capture loss. Meanwhile it can improve the flow quality at the inlet exit. The total pressure
recovery is raised by 3.5%.

Key words Ramp compression hypersonic inlet, Optimization design, Boundary layer bleeding, Scramjet



