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ABSTRACT

Nozzle configurations and atmospheric conditions play a significant role in the infrared
signature level of aircraft propulsion system. Various convergent nozzles of an unmanned
aircraft under different atmospheric conditions are considered. An analysis of thermal flow
field and nozzle surface temperature distribution is conducted using a compressible CFD
code. It is shown that the IR level in rear direction is considerably reduced in deformed
nozzles, whereas the IR level in adjacent azimuth angles is increased in aspect ratios
around 6 due to the plume spreading effect caused by high aspect ratio of nozzles. In
addition, an analysis of atmospheric transmissivity for various seasons and observation
distance is conducted using the LOWTRAN 7 code and subsequently plume IR signature is
calculated by considering atmospheric effects. It is shown that the IR signature is reduced
significantly in summer season and near the band of carbon dioxide in case of relatively
close distance.
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