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A Proposal for Improving the Accuracy of Hypersonic Flow Field Calculations

Using Spectral Fitting Approach
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Table 2.1 Number of states for each species

Species Ele-States Species Ele-Vib States
N 378 N2 121
N* 192 Nyt 73
(0] 610 NO 98
o 282 (0)3 82
O - ()2+ 77
CN 80
OH 21
NH 15

Table 2.2 List of diatomic molecular transitions

Species Transition Species Transition
First-Positive Gamma
Second-Positive Beta
Birge-Hopfield 1 NO Delta
Birge-Hopfield 2 Epsilon
N Carroll-Yoshino Beta'
Worley-Jenkins () Schumann-Runge
Worley 0, First-Negative
e'-X 2 Second-Negative
Meinel CN Red
Ny* First-Negative Violet
Second-Negative OH A-X
NH A-X
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Table 3.1 Test Condition®

Parameter Values
Piorar[bar] 29401
P, ,i:[mbar] 0.388 + 0.001

Ps;atic[mbar] 134+1.1
Hiora[MI/kg] 11.6 £ 0.8
Miorailkg/s] 0.495 £+ 0.005
VIV] 6780 + 200
I[A] 1720 + 30
Power[MW] 11.66 + 0.81
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Fig. 4.1 Identification of SCIROCCO Spectrum
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Fig. 4.2 Comparison of experimental and Calculations based on
CFD predictions spectra
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Tabel. 4.1 Design variables for fitting by total density and each

temperature
D§51gn Min Max
variables
De 1.0e-20 1.0e-4
Tere 400 10,000
Pno 1.0e-20 1.0e-4
Trotno 400 5000
Tyib,no 400 5000
Teino 400 5000
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Figure 4.3 Comparison of experimental and fitting based on
total density and each temperature spectra
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Fig. 4.4 Comparison of experimental and fitting based on
density of NO-y,A%22%,v =0
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Fig. 4.5 Comparison of experimental and fitting based on
density of NO-§,C2I,v = 0
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Tabel. 4.2 Einstein coefficients after fitting

NO-§ C%II XN Einstein Coef.
0 3 453E+06 — 5.88.E+07
0 4 2.40E+06 - 6.01.E4+07
0 5 1.12E4+06 - 3.74.E+07
0 6 4.68E+05 — 1.53.E+07
0 7 1.78E4+05 - 8.03.E+06
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