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Numerical simulation of infrared radiation characteristic of
exhaust system using Tam-Ganesan turbulence model

LI Xi—xi, Eriqgitai
(School of Jet Propulsion,
Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: The infrared signature in 3~5 pym band of an axisymmetric nozzle was calcu-
lated by a three-dimensional code to investigate the improvement of Tam-Ganesan turbu-
lence model in the infrared radiation (IR) of aircraft exhaust system. The flow fields of
nozzle were simulated by the finite volume method (FVM) , coupled with the standard k¢
turbulence model and Tam-Ganesan model respectively. The infrared signature of the ex-
haust system was calculated by FVM in non-gray absorbing-emitting media coupled with
narrow band model (NBM). The final infrared signature has considered the atmosphere
effect. A standard k- model was also investigated by being compared with the Tam-Gane-
san turbulence model. The Tam-Ganesan turbulence model provided improved mean flow
and infrared radiation predictions related to the standard model. It is shown the application
of the optimal turbulence model is vital to the calculation of infrared radiation characteristics

of exhaust system.
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Fig. 7 Infrared radiation computational grid

Fig. 8 Infrared radiation detection points
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Table 1 Error comparison for different

turbulence models

0/ I/ L/ L/ e/ &/ e/
) (W/st) (W/st) (W/st) % % %

5 10. 2 11.20 10.22 9.8 0.2 9.6
10 10.5 11.33 10.58 7.9 0.8 7.1
15 9.5 11.30 10.22 18.9 7.5 11.4
30 8.7 10.19 9.04 17.1 3.9 13.2
45 6.7 7.98 7.01  19.1 4.6 14.5
60 4.9 5.97 5.21  21.7 6.4 15.4
75 2.9 3.99 3.21  37.4 10.8 26.6

90 1.4 2.29 1.56  64.1 11.4 52.8
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