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Research on Conical Shock Wave/Plate Boundary-Layer Interaction
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(School of Aerospace Engineering, Xiamen University, Xiamen 361102, China)

Abstract: In order to investigate the influence of parameter variation and three-dimensional effect on the
interaction between conical shock wave and plate boundary layer, Menter-SST two-equation turbulence
model is used to simulate the interaction between three-dimensional conical shock wave and plate boundary
layer in a supersonic Mach 2 flow, and the results are analyzed qualitatively and quantitatively. The influence
caused by the change of shock-wave generator’ s half-cone angle and Reynolds number on the flow in the
interference region is studied, and the variation rules of flow separation caused by parameter variation are
summarized. Moreover, the two-dimensional cases which are equivalent to the incident shock wave on the
central symmetry plane in corresponding three-dimensional cases are also calculated, and the results are
compared with the three-dimensional cases. The comparison shows that the interference between conical
shock wave and plate boundary layer is obviously different from that of two-dimensional cases in terms of wall
pressure coefficient, separation vortex, vorticity distribution and so on.
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Table 1 [/, in three-dimensional cases

5 5 4k 4k A 0,/ () [/mm
1 14 123.674 94
2 16 125.349 73
3 18 127.096 44
4 20 130.324 23
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Fig.2 Sketch map of computational region for Case 4

(a) Overall pattern

(b) Outlet position of computational region

(c) Shock generator
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cases and 3D cases in center-symmetric plane at dif-
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Table 5 Comparison of separated vortex between 2D

cases and 3D cases at different &,
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mm mm mm
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2(-2D) 3.0 0.0650 3.1 0.090
3(-2D) 5.8 0.291 0 5.5 0.380
4(-2D) 15.5 1.3200 7.5 0.650
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