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Numerical Simulation of Hypersonic Radiating Flowfield for Galileo Probe Entry

00000, 0000,980-879 0000 OODOODOOO 01, E-mail: yuji @cfd.mech.tohoku.ac.jp
0000, 0000,980-879 DO00OOO0OOOO0OO 01, E-mail: matsu@cfd.mech.tohoku.ac.jp
0000, 0000,980-879 DO0OOOOODOODOO 01, E-mail: sswada@cfd.mech.tohoku.ac.jp
Yuji Shimogonya, Dept. of Aeronautics and Space Engineering, Tohoku Univ., Sendai 980-8579, JAPAN
Shingo Matsuyama, Dept. of Aeronautics and Space Engineering, Tohoku Univ., Sendai 980-8579, JAPAN
Keisuke Sawada, Dept. of Aeronautics and Space Engineering, Tohoku Univ., Sendai 980-8579, JAPAN

Coupled calculation of hypersonic radiating flowfield assuming thermochemical equilibrium without ablation is
made for Galileo probe entry. Radiative mechanisms accounted in the calculations are b-b and b-f transitions for H,
and f-f transitions for H*. The absorption coefficients are evaluated by a curve-fit method at 570 wavelength points
for the wavelength range from 500 to 150000 . Radiative transfer is calculated one-dimensionally employing the
tangent-slab approximation. A reasonable agreement is obtained for radiative heat flux at the stagnation point along

the entry trajectory with that given by Moss et al.
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Fig.1 Cross section of Galileo probe
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Tablel Flow conditions
Time Altitude Velocity Density Temp. Pressure
s km knmis  kg/m® K Pa

35.00 215.3 4765 1355 180.83  9.609
40.00 184.5 4714 4225 17121 2856
43.00 166.6 46.38 847e5 16549  55.49
46.00 149.0 4489 1.72e-4 160.08 109.5
48.00 138.0 4325 2.72e4 156.37 169.9
49.13 132.2 42.06 347e4 15436 2161
50.78 123.9 39.77 4994 15125 3024
52.86 114.1 36.00 7.66e-4 147.64  460.6
55.06 105.1 31.08 1.16e-3 14433 685.6
58.75 93.0 2224 203e-3 13981 1146
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Fig.2 Convergence histories of residual
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Fig.3 Convergence histories of radiative heat flux
at the stagnation point
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Fig.4 Temperature along the stagnation streamline at 52.86s
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Fig.5 Pressure along the stagnation streamline at 52.86s
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Fig.7 Comparison of radiative heat flux at the stagnation point Fig.10 Heat flux along the body surface at 52.86s (NS)
with Moss et al.
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Fig.8 Temperature along the stagnation streamline at 52.86s (NS)
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