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Calculation Method for Fighter-plane’s Infrared Radiation
as Point Source Target
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Abstract: The infrared radiation of fighter-plane as point source target was studied in this paper. The
fighter-plane’s IR radiation can be divided into two parts: engine exhaust system radiation and skin radiation.
Based on the IR radiation theory, the calculation methods of those two parts were proposed. For the
calculation of engine exhaust system radiation, measured data, results of flow field calculation, and empirical
formula were combined. Besides the plume’s absorbing effect to nozzle radiation and multiple plume’s
interaction were considered. By calculating the fighter-plane’s IR radiation under different conditions and
different wave bands, the target radiation’s variations with orientation, velocity, altitude, and engine
condition were obtained, and the correctness of the calculation method was also validated.
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Table 1 the calculation value and measured value of a fighter-plane on different directions

MEAMBE/C) 0 30 60 90

120 135 150 160 170 180

THEAE/(W/sr) 80 203 801 1187
SZIME/(W/st) 67 182 694 1012
MXHRZE/(%) 194 115 154 173

1713 1832 1905
1662 1804 1889 1986 1709 1407
3.1 1.6 0.8 1.2 4.0 7.5

2009 1778 1512
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Fig.7 Velocity-altitude characteristic of plane’s IR radiation
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Fig.8 Engine state characteristic of plane’s IR radiation
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