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Calculation and image simulation of aircraft infrared radiation

SUN Wei' ,WANG Biao’
(1. Department of Applied Statistics and Science , Xijing University,Xi’an 710123, China;

2. Aeronautics and Astronautics Engineering Institute,, Air Force Engineering University, Xi'an 710038, China)

Abstract : Aiming at the requirement of infrared countermeasure and aerial combat simulation,the IR imaging method
of the aircraft is studied. Based on the imaging mechanism of infrared detector,the IR imaging simulation model of the
aircraft was established. Firstly,the computational domain geometry models of aircraft skin and exhausted plume were
established separately,and the temperature distributions of aircraft skin and exhaust plume were calculated by Fluent,
and it was taken into account the the influence of external heat transfer and internal heat conduction on the tempera-
ture field of aircraft skin. Secondly,the radiation brightness received by each pixel of the detector was calculated ,and
the radiation brightness was translated into grey levels. Finally,infrared images were programmed by the VC + + and
the Open Graphics Library. The difference of infrared images and radiation intensity in different wave bands and dif-
ferent directions were compared and analyzed. The research result offers simulation model for the study of aircraft’ s
infrared radiation characteristics and target’ s infrared radiation images for the research of infrared radiation imaging
guided weapons.
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Fig. 1 Geometric model of airplane body
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Fig. 2 Mesh of airplane body’ s flow field calculation
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Fig. 4 Temperature distribution of aircraft skin
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Fig. 6 Temperature distribution of exhaust plume
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