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A Study of the Control of Plume-Induced Flow over a Missile Afterbody

Chae-Min Lim* - Young-Ki Lee** - Jang-Chang Lee** . Heuy-Dong Kim****

ABSTRACT

The plume interference is a complex phenomenon, consisting of plume-induced boundary layer separation, separated shear layer,
multiple shock waves, and their interactions. The base knowledge of plume interference effect on powered missiles and flight vehicles is
not yet adequate to get an overall insight of the flow physics in plume-freestream flow field. Computational studies are performed to
better understand the flow physics of the plume-induced shock and separation for Simple, Rounded, Porous-extension test model
configurations. The present study simulates highly underexpanded exhaust plume effect on missile body at the transonic/supersonic
speeds. In order to investigate the plume-induced separation phenomenon, Simple, Rounded and Porous-extension plate are attached to
the missile afterbody. The computational result shows that the rounded afterbody and the porous-extension wall attached at the missile
base can alleviate the plume-induced shock wave and separation phenomenon, and improve the control of the missile body.
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