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Numerical Simulation of Three-Dimensional Flow around Re-entry Vehicle

Toru Shimada™, Yukimitsu Yamamoto™, Naoki Hirose"?

ABSTRACT

Numerical simulations of three-dimensional thermo-chemical non-equilibrium flow around HYFLEX reentry vehicle
have been conducted to evaluate heat flux measurement in HEK ground tests. Computed results are compared with the
experiment as well as existing correlation. The computed results agree well with the correlation, but fell short of the

measured data.
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x 4 EBREM

CASE p (kg/m3) ‘U(m/s) [Mach T (K) H(J/kg) u (Pa-s) Re
282 3.19E-03 3.35E+03 9.83E+00 2.88E+02 5.89E+06 1.79E-05! 1.43E+04
283 1.79E-03 4.28E+03 9.86E+00 4.69E+02 9.63E+06: 2.55E-05: 7.20E+03
284 1.97E-03 4.27E+03: 8.82E+00 5.84E+02 9.71E+06 . 2.96E-05: 6.82E+03
285 3.42E-03 3.35E+03 9.82E+00 2.89E+02 5.90E+06: 1.79E-05: 1.53E+04
286 3.00E-03 3.35E+Q3. 9.81E+00 2.91E+02. 5.91E+06 1.80E-05: 1.34E+04
287 2.18E-03 3.94E+03 9.09E+00 4.68E+02 8.24E+06 2.55E-05 8.08E+03
288 2.62E-03 3.72E+03 9.32E+00! 3.97E+02  7.33E+06 2.27E-05: 1.03E+04
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294 1.13E-02 3.86E+03: 7.13E+00 7.29E+02 8.18E+06: 3.42E-05  3.06E+04
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