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Numerical simulation of infrared radiation characteristics for
exhaust-system of an. UAV-with engine
installed on-the back-of thefusaage

SHI Xiao-juan, JI Hong-hu, LUO Ming-dong

(College of -Energy-and Power Engineering,
Nanjing University.of Aeronautics and Astronautics, Nanjing 210016 , China)

Abstract : A) numerical 'study was conducted on infrared radiation characteristics in the
waveband of 3~ 5.m for exhaust system of an unmanned aerial vehicle (UAV) with engine
installed on the back of its fuselage. The flow field of the exhaust jet was calculated with
commercial software FLUENT. The infrared radiation characteristics were calculated by u-
sng the oftware developed by the authors based on discrete trander method. In the compu-
tation, multiple effects were consdered, which included the emisson and reflection of the
nozzle wall , the absorption and emisson of species of combustion gas, e.g. CO: ,H.0 and
CO, the shelter of fuselage, and the absorption of atmosphere. The results show that by in-
stalling the engine on the back of the fuselage, sheltering the nozzle from its undersde and
forward shifting the nozzle exit relative to the aft-fuselage, the infrared radiation of the ex-
haust system to under hemisphereis reduced evidently , but on the other side theinfrared ra
diation to the top hemigphereisincreased; and the absorption effect of atmosphere oninfra
red radiation for the front hemigphereis stronger than that for the aft hemi gphere.

Key words: aerospace propulson system; infrared radiation; exhaust system; discrete
trander method; numerical Smulation; unmanned aerial vehicle (UAV)
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