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Numerical Study on the Interaction of a Planar Shock Wave Sweeping a

Density Layer with the Interface

LI Jie REN Bing ZHANG Yan CHEN Wei-fan
College of Aerospace and Material Engineering National Univ. of Defense Technology ~Changsha 410073 China
Abstract When a planar shock wave is sweeping a density layer the deformation of the density interface and the wave configura-
tions can occur. Numerical simulations about this process for high density layer is proposed. The result based on TVD scheme is checked
using analytical simulations It shows that the interaction of the shock wave with the high density layer can induce the wave reflection
from the wall which is either a stationary regular reflection or a stationary Mach reflection

Key words shock wave density layer numerical simulations
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Fig.1  Schematic illustration of the problem in shock-fixed coordinates
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Fig.2 a Regular reflection b Mach reflection
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Fig.3  Density contours for My =2.0 and den0/dend =5.0
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Fig.4 Density contours at four different initial density ratios across the interface for Ms = 2.0
{(7()/(04 =2.0 4 b
-4 d 4 d
C




51

5 x=9.8 x =15.05

16

& 12
§ L
8
[»%
al
C 0...1....1‘ ol o o b I
0 2 2.25 2.5 2.75 3 325 3s
denQ/dend
6 2

5
a den0/dend=5.0 b den0/derd=2.0 ¢ den0/dend=1.5

Fig.5 The surface pressure distributions for

Fig.6  The height of the Mach stem for Ms=2.0
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