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Start Characteristics of Hypersonic Inlets with Rectangular to Circular
Shape Transition at Ma5 with Attack Angle 8°
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Abstract: A hypersonic inward turning inlet with rectangular to circular shape transition integrated to a
wedge fore body, whose total contraction ratio is 6.9, is investigated at Ma5, attack angle 8° with nu-
merical simulation and wind tunnel experiment. The starting performance is studied with and without
bleed on top wall in the internal compression section. The results indicate that the inlet can not start
without bleed. There is large separation bubble on the top wall of the external compression section.
When the inlet unstarts, the total pressure recovery, the compression ratio and the Mach number of iso-
lator exit are 0.378, 54.1 and 1. 48, respectively. When the bleed slots in the shock wave and the
boundary layer interact zone of top wall are open, the inlet starts in the experiment. Then the total pres-
sure recovery, the compression ratio and the Mach number of isolator exit are 0. 558, 44, 9 and 1. 84,
respectively, with about 1. 2% of the flow entering the cowl closure section lost. The test turns out that
the inlet can start with small amount of gas lost and has good performance if it starts.
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