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Numerical Smulation of Infrared Radiation Character istics
for Aeroengne High-Speed Exhaust System
JNJie', ZHU ‘Gu~jun®,- XU Nan-rong’, ZHAN G X iao-ying’
(1 Chines Gas T urbine Establisment, Chengdu 610500, Ching;
2 Beijing U niversity of A eronautics and A stronautics Beijing 100083, China)

Abstract: Thenumerical smulation of infrared radiation from cavitation, plume and cavita-

tion-plume composition of aeroengine high-geed exhaust systan has been conducted This is

achieved through ®lving the radiation transfer equation (RTE) of dissipation-em ission mediun

by meansof closure domain theory and Goody band model on the basis of 3-D flowfield calcula-

tion of aeroengine exhaust systen. T he resultsof computation have been compared w ith that of

practical engine ground test T he investigation reaults indicated that the relative tolerance of in-

frared radition is less than 30% and the infrared radition distribution of computation is roughly

oonsistent w ith that of engine test The computation methods and code referred could be goplied

to estimating the infrared radition of practical aeroengine exhaust sy stem.
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Fig 2 TheCFD computation grid of outer flow field
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Fig 3 The computation distribution of

infrared radiation
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Table 1 The canputation values exper mental valuesand relative errorsof infrared radiation
n different direction
/(9 0 5 10 15 20 30 90 135 150
/W /sr) 1689 1745 1728 1796 1794 1695 996 181 123 77
/W /s1) 2200 2490 2100 1970 1810 1350 1000 190 120 80
/% 23.2 29.9 17.7 8.8 0.9 25.6 0.4 4.8 2.3 3.8
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