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The Numerical Study on the Supersonic
Flow Field with a Bump

S. D. Kim and D. J. Song

The purpose of this study is the characteristics of an

innovative inlet system with

shock/boundary layer interactions by using various types of bumps which are substituted for the
conventional bleeding system in supersonic inlet. This study performs a comprehensive numerical

effort that be directed at better

understanding the

three-dimensional flowfield includes

shock/boundary layer interaction and growth of turbulent boundary layer that occur around a
three-dimensional bump in a supersonic inlet. The characteristics of boundary layer seen in the
current numerical simulations indicates the potential capability of the three-dimensional bump to
control shock/boundary layer interaction in supersonic inlets.
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Fig. 1 Geometry of 3D bump

Fig. 2 Pressure contours around a 3D
bump without a cowl
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Fig. 4 Comparison of velocity profile between

the 3D bump and 2D flat plate flows
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Fig. 5 Pressure contours on the symmetric
surface in 3D bump flow
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Fig. 6 Speed contours on the cross sections at
several locations in x-direction
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(b) 3D bump flow

Fig. 7 Oompanson of Mach number contours
between 2D and 3D bump flow
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Fig. 8 Comparison of velocity profiles
getween the 2D and 3D bump
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Fig. 9 Comparison of the bump - bluntness effect
on Mach number contours
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