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Design and numerical investigation of hypersonic inward

turning inlet with water-drop like shape intake
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Abstract: The water-drop like shape to circular shape transition hypersonic inward turn-
ing inlet has been designed with the technology of streamline tracing and gradual change sec-
tion, using an axisymmetric basic flowfield with controllable pressure rising distribution.
Numerical simulations were conducted on both design point and translation point, and the
comparison of performance was performed with the rectangular to circular shape transition
inward turning inlet with the same design parameters. The results indicate that two types of
inward turning inlet have the roughly equivalent general performance, while the water-drop
like shape intake has a more uniform exit flowfield and a better starting characteristic. Fur-
thermore, the flowfiled structure of water-drop like shape intake is asymmetric due to the

asymmetric geometry shapes.
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Tablel General performance parameters of inlets at design point
Model @
c Lie Ma c Fis Ma D
A 0.93 0.73 22.3 3.11 0.53 24.5 2.77 0. 36

0.94 0.73 23.4 3.08 0.53 26.5 2.70 0.43
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Table 3 General performance parameters of inlets at translation point
Model @
o Lie Ma o e Ma D
A 0.75 0. 83 15.0 1. 99 0.72 16.9 1. 81 0.23
0.77 0. 82 17.2 1. 99 0. 69 19.0 1.81 0.24
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