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Study of Infrared Detection to Hypersonic Vehicle Based on Airborne IRST Systems
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Abstract:

vehicle, a modeling method of using airborne IRST system to detect the infrared radiation of hypersonic

According to the infrared radiation characteristic of hypersonic vehicle different from low speed

vehicle is proposed. Emphasis is to establish the model of hypersonic vehicle skin radiation through using
the theory of heat transfer of high temperature boundary. The exhaust system and environmental background
infrared radiation are analyzed. Based on the influence of structure distribution of atmosphere under different
height to infrared radiation, the model of tilt atmospheric transmittance is built, which improves the accuracy
of transmittance. Considering the factor of environmental background radiation, the mathematics model of
operating range of IRST for hypersonic vehicle is given. Finally, the atmospheric transmittance characteristic
is analyzed through considering the different season. Height and angle of target, and some factors, including
the elevation, speed and wave band etc., which effect on operating range of hypersonic target are discussed.
The conclusion demonstrates the effectiveness of the model.
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Fig.2 Heat flow density of side surface along with the change of

speed and vertical distance
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Fig.4 Atmospheric transmittance under different

heights and elevations of target
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Fig.5 Operating range of detector along with the change

of attenuation coefficient and elevation
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