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Preliminary study on hypersonic curved shock two-dimensional inlet
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(College ofEnergy and Power Engineering,
Nanjing University-Aeronauties_.and Astrenautics, Nanjing 210016, China)

Abstract: A type of\curved compression surface with certain wall pressure distribution
was investigated, and a hypersonic curved shock two-dimensional inlet was designed. The
performancé was\ compared\ through numerical simulation with normal hypersonic three-
wedge and wedge-isentropic two-dimensional inlets under the same conditions. The result
shows: the curved shock jinlet with more stable boundary layer can be designed according a
proper wall pressufe distribution; the inlet can be shortened by 12% and 10% . respective-
ly, as compared with three-wedge inlet and wedge-isentropic inlet, and is not very sensitive
to the change of free stream Mach number; the new inlet has obvious superiority on the o-

verall performance and bright prospect in the applications.

Key words: scramjet inlet; two-dimensional hypersonic inlet; law of pressure rise;

curved shock; numerical simulation
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Table 1 Flight conditions
(dynamic pressure q=64.2kPa)

Ma h/km  p./Pa  T./K p'/MPa T'/K

4 19.78 5736 216.7 0. 87 910. 1

B) 22.65 3670 219.2 1.94 1315.2

6 25.00 2549 221.6 4.02 1817.1
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Table 2 Performance at design Mach number

A ¢ on  May 6  Ma

A 1.000 0.734 3.42 15.96 0.594 3.19 16.14
B 1.000 0.757 3.42 16.45 0.604 3.20 16.06

C 1.000 0.748 3.58 12.89 0.611 3.30 13.80
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