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RESEARCH ON THE EFFECT OF POSITION OF SPILLAGE SLOT ON 2-D
HYPERSONIC INLET

Zhang Xiaojia Yue Lianjie Chen Lihong Zhang Xinyu
( Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, C A S, No.15 Beisihuanxi Road, Beijing 100190, China)

Abstract With the engine thrust as objective and subject to CR=1.37, a base mode was optimized. Based on the
optimized mode, the spillage modes with slot at different positions were designed and simulated numerically.
The flow characteristics in the inlet with different spillage slots were analyzed. At the higher Mach number, the
mode with a slot at isolator inlet has less spillage and higher total pressure recovery, and the separation was
eliminated. The mode with a slot at the inlet of internal contraction channel has changeless slot spillage at the
range of working Mach number, and has higher total pressure recovery at the mid and lower Mach number.
When unstarting, there is a normal shock before the inlet of internal contraction channel, different with the big
separation on the base mode and the mode with a slot at isolator inlet. With the Mach number increased, the
normal shock was swallowed into the internal contraction channel. As it moved downstream, it bifurcated at the
walls. When the normal shock vanished, the inlet restarted. With the same coming flow Mach number, flow
coefficient in restarting process was similar with the unstarting process. The spillage at the inlet of internal
contraction channel decreased the unstarting and restarting Mach numbers much, and the hysteresis was reduced
greatly.

Key words hypersonic, inlet, spillage slot, numerical simulation, unstarting/restarting



