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Engineering calculation of infrared radiation of
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Abstract: The skin infrared (IR) characteristics of a Unmanned Aerial Vehicle (UAV) is the most
important basis for the detection and recognition of the UAV. And the aerodynamic heating of an UAV'
skin, the heat transfer by solar radiation and earth radiation are the key factors that are contribute to the
skin IR characteristic of the UAV. The skin IR characteristics calculation model of an UAV was built
based on the environment’ infrared radiation and that of the UAV in this work. The one—dimensional
heat conduction difference equation of the UAV skin was found out by a forward —difference method.
And then, based on which, the IR radiation intensity distribution of the UAV in a certain plane was
calculated by importing the skin emissivity of an UAV. Finally, it is concluded that the IR radiation
intensity of an UAV at 8-14 wm band is far greater than that at 3—5 wm band. And at the same band,
the radiation intensity of the top skin is higher than that of the bottom skin.
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Fig.1 Schematic diagram of a typical UAV geometry
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Fig.2 Long—endurance UAV skin affected by environmental radiation
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Tab.1 Relation between atmospheric temperature

and altitude
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Fig.3 Schematic diagram of space division of skin thermal

conductivity and nodes
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Physical parameters Value
Density/(kg - m™) 1.55%10°
Specific heat/(J - kg™ - K™) 1250
Thermal conductivity/(W -m™" - K™ 0.85
Emissivity 0.9
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Fig.4 Dependence of skin temperature on time
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Fig.6 Schematic diagram of infrared detection for an UAV
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Fig.7 Radiation intensity distribution of an UAV skin at 3—5 pm
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Fig.8 Radiation intensity distribution of an UAV skin at 8—14 pm
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