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SHOCKS ARRANGEMENT OF RAMP COMPRESSION HYPERSONIC INLET

Yue Lianjie Zhang Xiaojia Chang Xinyu
(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 This paper investigated the shocks arrangement of ramp compression hypersonic inlet with fixed
geometry within a range of flight Mach number. The effect of internal contraction ratio on the engine net thrust,
the inlet configuration, off-design performance was studied based on the inlet optimization design with the
objective of scramjet thrust. It was found that there was an optimal internal contraction ratio for on-design
engine thrust, while the pressure ratio and mass flow capture on off-design condition increased with the internal
contraction ratio. Based on on-design optimized configuration, an oblique shock was replaced by isentropic
compression waves impinging into the internal duct without focus, which cancelled the restriction of shock-on-
lip. This modification dramatically improved the inlet mass capture on off-design point. Moreover, the self-

starting Mach number of the inlet was dropped to 3.35 through adaptive spillage with the rational bleeding slots.

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



