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Table 2 Grid resolutions taken for grid sensitivity study

Grid change in I direction

Grid change in J direction

Gridcase Mx Ny Gridcase Mx Ny
1 201 260 1 361 100
2 251 260 2 361 150
3 301 260 3 361 200
4 401 260 4 361 300
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Fig. 2 Grid independence of aerodynamic coefficient Cax, Cay and pressure coefficient distribution along the wall
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Fig. 3 Comparison with experimental results for different models: (a) R = 20mm, (b) R = 50 mm
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The effect of re-compression to aerodynamic force in hypersonic

thermo-chemical nonequilibrium flow

Li Kang, Hu Zongmin, Jiang Zonglin

( Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: That the pressure in expansion region is lower in hypersonic thermo-chemical blunt

flow than in frozen flow is a matter of fact. However, it was thought that the difference would not

hold where an effect of re-compression took place. In this work, Euler equations for

multi-component system, which includes finite-rate chemistry, are solved to examine the effects of

re-compression on the aerodynamic performance of a typical hypervelocity test model. The results

indicate that the difference of pressure between the frozen flow and thermo-chemical flow does

not disappear as the angle of re-compression increasing because pressure coefficient is varying

with re-compression angles. The inhomogeneous distribution of the specific heat ratio is found to

be the primary cause of the difference. The specific heat ratio shows more inhomogeneous when

the re-compression angle is larger. Recombination reactions are dominant in the flare skirt part but

converted into dissociation reactions in the outflow part in the larger re-compression angle case.

Key words: high enthalpy flow, thermo-chemical nonequilibrium, re-compression effect,

aerodynamic force, inhomogeneous distribution
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