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Development of an Excitation Nonequilibrium Computation Code for Reproduction of Anomalous
Radiative Heating in an Arc-jet Facility
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Fig. 1 Schematic of the arc jet facility performed by Palumbo.
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Table 1 A free stream condition®?

Density [kg/m3]  7.71x10°
Velocity [m/s] 4679
TI[K] 600
Tv [K] 3827
Tel [K] 3827
Mole fraction
N 4.08X10°1
0] 2.28x1071
N2 3.64x10°!
02 9.02x10°7
NO 1.71x10 4
N* 6.00X10 5
o 3.05xX10 5
N2* 0
(073 0
NO* 0
e 9.05X10 5
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Fig.2 Computational grids around the test model.
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Fig. 3. Temperature contours around the test model.
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Fig. 4. Computed axial profiles of different temperatures.
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Fig.5 Comparison of wall-incident spectra between Boltzmann
equilibrium calculation and measurement.
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Fig.6 Spectra of each molecular band.
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Fig. 7. Temperature contours around the test model
(Nonequilibrium calculation).
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Fig. 8. Computed axial profiles of different temperatures
(Nonequilibrium calculation).
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Fig.9 Comparison of wall-incident spectra between
nonequilibrium calculation and measurement.
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Fig.10 Spectra of each molecular band (Nonequilibrium
calculation).
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Fig. 11. Population at the highest temperature points on
stagnation streamline.
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Fig. 13. Axial profiles of emission coefficients of each band.
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Fig.14 Comparison of wall-incident spectra between
predissociation calculation and measurement.
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