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DSMC Calculation of the Hypersonic Free Stream and the Side Jet Flow
Using Unstructured Meshes

- M. G. Kim, O. J. Kwon, C. S. Ahn

The interaction between the hypersonic free stream and the side jet flow at high altitudes is
investigated by direct simulation Monte Carlo(DSMC) method. Since there is a great difference in
density between the free stream and the side jet flow, the weighting factor technique which could
control the number of simulation particles, is applied to calculate these two flows simultaneously.
Chemical reactions are not considered in the calculation. For validation, the corner flow passing
between a pair of plates that are perpendicularly attached is solved. The side jet flow is then
injected into this corner flow and solution is found for the merged flow. Results are compared with
the experiments. For a more realistic rocket model, the flow past a blunted cone cylinder shape is
solved. The leeward or windward jet injection is merged with this flow. The effect on the rocket
surface is observed at various flow angles. The lambda effect and the wake structure are found like
low attitudes. High interaction between the free stream and the side jet flow is observed when the

side jet is injected in the windward direction.

Key Words : DSMC method, rarefied gas dynamics, hypersonic flow, side jet interaction
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