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Numerical analysis on infrared radiation characteristics of
two-dimensional S-nozzle with small offset

YU Ming-fei"*, JI Hong-hu', LI Ning”,
WANG Hao', SI Ren!, LIU Jian'
(1. College of Energy and Power Engineering,

Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
2. Guizhou Aero-engine Research Institute,

Aviation Industry Corporation of China, Guiyang 550081, China)

Abstract: In order to reduce the infrared radiation of aircraft, and make the exhaust sys-
tem match the aircraft afterbody. a kind of unconventional two-dimensional (2-D) S-nozzle
was designed to suppress the infrared radiation characteristics. There was a small offset giv-
en that the nozzle’s center line and the engine’s axis were not collinear. Based on the distri-
bution of temperature, pressure and species mass fraction of the two-dimensional S-nozzle
obtained from CFD results, the infrared radiation characteristics of two-dimensional S-nozzle
was calculated with reverse Monte-Carlo method. then analyzed and compared with axisym-
metric nozzle. The results show that, the two-dimensional S-nozzle is capable of shielding
the high temperature elements inside the exhaust system effectively, and the infrared radia-

tion characteristics of the exhaust system can be further suppressed by 33%.

Key words: 2-D S-nozzle; small offset; infrared radiation; reverse Monte-Carlo method;

exhaust system
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Fig. 8 Comparison of temperature between 2-D S-nozzle

and axisymmetric nozzle on the width

symmetrical plane (unit:K)
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Fig. 9 Comparison of temperature between 2D S-nozzle
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symmetrical plane (unit:K)
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