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Abstract: The infrared signal in 3~5pm band of an axisymmetric nozzle was calculated
to investigate the improvement of the temperature corrected k-e turbulence model in the in-
frared radiation (IR) of exhaust system, and compared with the experimental results. The
flow fields and temperature fields of nozzle were simulated numerically by using finite volume
method (FVM) and solving Navier-Stokes (N-S) equations, and coupled with the standard
k-e model and the temperature corrected k-e model respectively. The IR signal was calculat-
ed by FVM in non-gray absorbing-emitting media to slove the 3-D radiative transfer equa-
tion, and the atmosphere attenuation effect on IR was considered. The results show that
the temperature corrected k-e model can predict the potential core length of hot jet, and con-

sequently the IR intensity agrees with the experiment data. The maximum value of relative
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error for IR intensity obtained using the temperature corrected k-¢ model is 4. 3%, while

that obtained using the standard k- model is up to 64%. This shows that the temperature

corrected k-e model is appropriate for accurate simulation of IR characteristics of exhaust system.
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) (W/st) (W/sr)  (W/sp) % %

5 10.2 11.195  10.204  9.755 0.039
10 10.5 11.330  10.505 7.905 0.048
15 9.5 11.296  9.751 18.905 2.642
30 8.7 10.188  8.860 17.103 1.839
45 6.7 7.978 6.842 19.075 2.119
60 4.9 5,965 4.970 ) 21.735 1.429
75 2.9 3.985 2,988 37.414 2.862
90 1.4 2. 298 1.460  64.143 4.286
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