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Modeling and Calculation of Infrared Radiation from
High-speed Aircraft Plume
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2. University of Chinese Academy of Sciences, Beijing 100049 , China)

Abstract: The infrared radiation characteristics of a high-speed vehicle plume are of great importance to the
infrared detection, identification and tracking of a target. To analyze the infrared radiation characteristics of the
plume, the flow field of the plume is first partitioned according to the empirical formula. Then, the spectral
absorption coefficient and transmittance in the band are calculated by using a narrowband model. For the non-
uniform hot gas, in view of the Collided-broaden effects and the Doppler-broaden effects, the infrared radiation
intensity of a high-speed aircraft plume in the wave band from 2 to 5 pm is computed by using a G-G band
transmission model. Finally, the infrared radiation characteristics of a plume containing different components
are calculated and the influence of composition distribution on the infrared radiation characteristics of the plume
is analyzed. At the same time, the influence of atmospheric transmission on the infrared radiation characteris-
tics of the plume is analyzed. This study is of referential value to the selection of detection bands.
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