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ABSTRACT

Infrared signature of aircraft exhaust plume is the critical factor for aircraft survivability.
To improve the military aircraft survivability, the accurate prediction of infrared signature
for the propulsion system is needed. The numerical analysis of thermal fluid field for
nozzle inflow, free stream flow, and plume region is conducted by using the in-house
code. Weighted Sum of Gray Gases Model based on Narrow Band with regrouping is
adopted to calculate the spectral infrared signature emitted from aircraft exhaust plume.
The accuracy and reliability of the developed code are validated in the one-dimensional
band model. It is found that the infrared radiant intensity is relatively more strong in the
plume through the analysis, the results show the different characteristic of the spectral
infrared signature along the temperature, the partial pressure, and the species distribution.
The continuous spectral radiant intensity is shown near the nozzle exit due to the emission
from the nozzle wall.
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