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ABSTRACT

The effects of various nozzle configurations on infrared signature are investigated for the
purpose of analysing the infrared signature level of aircraft propulsion system. A virtual
subsonic aircraft is selected and then a circular convergent nozzle, which meets the mission
requirements, is designed. Convergent nozzles of different configurations are designed with
different geometric profiles. Using a compressible Navier-Stokes-Fourier CFD code, an
analysis of thermal flow field and nozzle surface temperature distribution is conducted.
From the information of plume flow field and nozzle surface temperature distribution, IR
signature of plume and nozzle surface is calculated through the narrow-band model and
the RadThermIR code. Finally, qualitative information for IR signature reduction is obtained
through the analysis of the effects of various nozzle configurations on IR signature.
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Fig. 1. Engine performance analysis procedure
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Fig. 2. Mission profile of a virtual subsonic aircraft

Table 1. Performance requirements of UCAV
ltems Requirement
Payload(weapon) 726kg
Takeoff/landing
distance 1646m
Max. Mach number 0.8M at 12192m
. Mach 0 — 09 at
Acceleration sea level
Mission radius 1852km
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Fig. 3. Nozzle geometry
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