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Numerical simulation of hypersonic flow over a plate with cavity
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In this study, a numerical calculation of hypersonic flow over a plate with cavity at a Mach number of 6.1 and the
angle of attack of 5.0[deg.] is performed by solving the laminar two-dimensional Navier-Stokes equations. The
isothermal condition is assumed at the wall. The aspect ratio of the cavity is 0.25. The computational result shows
that the shock wave is generated in front of the edge of the backward wall and that the remarkable peak of the wall

heat flux and pressure appears there.
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Fig.1 Computational domain & boundary conditions

Table 1 Flow conditions

case | M, Rep Pr T., Twan | AOA Ar
[K] [K] | [deg]

1 6.1 1.09% 10* | 0.72 | 300.0 | 123.0 5.0 0.25

2 6.1 1.20% 107 | 0.72 | 300.0 | 123.0 5.0 0.33
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Table 2 Computational conditions & grds

Convection AUSMDV®
terms [0 3rd-order MUSCL ; minmod function[]
Viscous terms 2nd-order central scheme
Time 2-stage Runge-Kutta scheme
integration (2nd-order)
Grid Uniform flow 142x 51
Cavity 61x 61
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Fig.2 Distribution of heat flux along the wall
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Fig.3 Distribution of pressure coefficient along the wall

Fig.4 Contour of pressure

Fig.5 Contour of density
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Fig.6-3 Contour of density (step = 9000)

Fig.7-3 Contour of density (step = 5000)

Fig.6-4 Contour of density (step= 9500)

Fig.7-4 Contour of density (step = 6000)
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Fig.8 Contour of density (step = 75000)
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