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Abstract: Numerical sim ulation methods of infrared characteristics of vectored nozzle in the

spectrum range of 2 100” 5260 em ™' are studied and corresponding Three Dimension (3-D) pro—

gram was developed. The program can compute infrared characteristics of nozzle both in after—

burning condition and non-after-burning condition. Spectral emission and absorption of water va—

por and carbon dioxide, and soot after-burning condition were also considered in computation. The

simulated results of axial-symmetrical vectored nozzle on wall and in the exit plane in after-burn—

ing condition and non-after-burning condition in the spectrum range of 2 100 5 260 em™ ' are

presented in the paper. The numerical calculation results obtained by applying the present simula—

tion approach to a real engine show general agreement with the experiments.
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Fig. 1 Spectral radiance from nozzle exit tow ards

back hemisphere
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Table 1 Relative error between computed resul ts and experimental results of directional radiance

o (s 0 5 0 15 20 30 40 90 135 150
/(w/sr) 1689 1745 1 728 1796 1794 1695 996 181 123 71
/(w/sr) 2200 249 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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Fig. 3 Effective radiant intensity of nozzle wall

in after-burning condition
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Fig.4 Radiant intensity of nozzle exit in ater—

burning condition
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Fig. 5 Effective radiant intensity of nozzle wall

in non-after-burning condition
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Fig- 6 Radiant intensity of nozzle exit in

non-burning condition
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