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Mixed Variable General Constrained Optimization

Design and flow pattern of a hypersonic optimized NURBS inward-turning inlet
Xiao Yabin, Yue Lianjie, Chen Lihong, Chang Xinyu

(State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, C A S, No.15 Beisihuanxi Road, Beijing 100190, China)
Abstract Design methods of hypersonic inward-turning inlet with highest total pressure recovery under specific
geometrical constraints were developed. Stream line tracing was used based on the optimized NURBS
axisymmetric baseline flowfield. Bleeding slots was used in the internal contraction section to enhance the self
start performance of the inlet. It was revealed that the self start mach number is less than 4 from the results of
wind tunnel tests and is less than 3 from the results of CFD. Wind tunnel tests of Mach 5.8, Mach6, Mach4 were
conducted to study the inlet’s performance, and the results indicated that the inlet has a good performance over a
wide operating range

Keywords: hypersonic, inlet, inward turning, bleeding



