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ISO-CONTRACTION-RATIO METHODOLOGY FOR THE DESIGN OF
HYPERSONIC INWARD TURNING INLETS WITH SHAPE TRANSITION

XIAO Yabin, YUE Lianjie, GAO Zhanbiao, CHANG Xinyu

State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, C A S, No.15 Beisihuanxi Road, Beijing 100190, China

Abstract In this paper an Iso-Contraction-Ratio Methodology for the Design of Hypersonic Inward Turning
Inlets with Shape Transition was developed. For the sake of the uniformity of the supersonic flow field during
cross section shape transition, the flow field was divided into a finite number of stream tubes, each of them
shares the same contraction ratio. A hypersonic inlet with the total contraction ratio of 3.67 was designed. The
mass capture ratio is 0.995 at the design point is Mach5.4 and Re4.885¢6, and 0.952 at the sub-design point is
Mach3.5 an Re 1.297¢7. The flow field within the inlet is shown to be uniform.
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