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NUMERICAL SIMULATION OF UNSTEADY AERODYNAMIC HEATING
INDUCED BY SHOCK REFLECTIONS
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Nishinippon Institute of Technology

ABSTRACT

Numerical simulations on unsteady shock reflections by a ramp have been conducted in
order to investigate unsteady aerodynamic heating due to shock reflection processes at
higher incident shock Mach number. The two-dimensional Navier-Stokes equations with
thin layer approximation are solved numerically by a TVD scheme. The effect of mesh
refinement to the calculated results is investigated carefully. The results show the smaller
mesh size is necessary for calculating precise aerodynamic heating loads and capturing
the fine structure of the shock reflection patterns.
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Fig. 1 Mesh systems ( Case 1 (161 x 81))
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sopycnics for different mesh s
3.0,6 = 35°andRe = 1.0 x 10%)
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Fig. 3 Close-up of velocity vectors near the corner
(Case 4 (644 x 161): M* = 3.0,8 = 35°andRe = 1.0 x 10)

Fig. 4 Close-up of equi-tem i i i
perature line near the t
{Case 5 (961 x 161): M* =3.0,6 = 35°andRe = I‘Or;pfés)pomt
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Fig. 5 Pressure distributions
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Fig. 6 Heat flux distributions
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