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3- Navier-Stokes Equations
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Reduction of Aircraft Plume Infrared Signature Using
Geometric Changes in the Exhaust Nozzle

A. Talebi’

Abstract

Vulnerability mitigation of war planes against modern sensor threats is implemented by reducing
their physical signatures. This measure, as an inherent camouflage, is one of the important
principles of passive defense and is emphasized in field of stealth technology of military platforms.
In this essay, the changing effect of geometry of aircraft exhaust nozzle on the rapid cooling of
ignition product released in the atmosphere to suppress IR signature has been put on high interest.
The plume IR signature is investigated and to estimate its radiation rate, the FLUENT software is
used. In this regard, the plume flow field for two convergent nozzles with different geometries was
simulated with this software and geometry effects on plume temperature distribution was observed.
The simulation result shows that the temperature of the hot plume core, for plane and notched
nozzle respectively about 900° and 840° degrees Kelvin is obtained. Result of this research
compared with the experimental results, was satisfactory and shows that the plume cools faster in a

notched nozzle.
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