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ABSTRACT

An unstady shock reflection processes at wedge have been numerically simulated in order to simulate shock wave induced
unsteday aerodynamic heating phenomena. When freestream Mach number is large, temperature of flowfield becomes very
high and themal and chemical nonequilibrium effects should be included in the flowfield. The effects of high temperature
effects on shock refection patterns and aerodynamic heating loads have been studied in the present study.
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# 1: Chemical reactions

r | Reactants Products | M(Third Body)
1| 0:+M,; = 20+M, O,N,NO,0,,N;
2 | Na+M, = 2N+M, O,NO,0,,N,

3 | N;+N & 2N+N

4 | NO+M, =2 N+0+M; | O,N,NO,0,,N;

5 { NO+O 2 0+ N

6 | N;+0 = NO+N
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# 2: Caluculated conditions

Peo [Tort] [ T [K] | M,
50 299 | 10.37
50 299 | 15 10
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& 1: Experimental result, M,=10.37 (Experienced by R.
L. Deschambault and I. I. Glass)

[ 2: Computational result(instantaneous temperature
contours), My=10.37 (Chemically flozen flow)

® 3: Computational result(instantaneous density con-

tours), M,=10.37 (Thermo-chemical nonequilibrium,

FCW)

B 4: Computational result(instantaneous density con-
tours), M,=15 (Thermo-chemical nonequilibrium, FCW)
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5: Heat flux distributions on the wall
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[X 6: Wall pressure distributions on the wall
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B 7: Computational result(instantaneous density con-
tours), M,;=15 (Chemically flozen flow)

X 8: Computational result(instantaneous density con-
tours), M,;=15 (Thermo-chemical nonequilibrium, FCW)

9: Computational result(instantaneous density con-
tours), M;=15 (Thermo-chemical nonequilibrium, NCW)
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B 10: Velocity vectors around the triple point
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X 11: Heat flux distributions on the wall
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