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Numerical simulation and analysis of infrared icing detection
in electro-impulse de-icing system
PAN Weichen, LI Qingying, HAO Lu
(School of Air Transportation, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] In order to realize the integration of anti—icing and de—icing system, in this paper, a technology of ice accretion
detection using low—voltage electro—impulse de—icing system as thermal excitation is proposed. From a theoretical point of view,
this method is based on the principle of circuit electromagnetic heat transfer coupled physical field. The states of each physical field
are solved by finite element numerical simulation, and the temperature distribution on the ice surface is obtained. At the same time,
the effects of design parameters such as spacing, discharge voltage and skin thickness on the icing surface temperature are discussed.
It is concluded that the smaller the skin coil spacing, the smaller the skin thickness and the larger the discharge voltage can
effectively improve the icing surface temperature and improve the icing detection effect. This method provides an analytical idea for
the integrated design of anti—icing and de—icing system.
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Fig. 1 Schematic diagram of infrared thermal wave detection of
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Fig. 2 Finite element analysis model of icing detection
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Tab. 1 Material properties in electromagnetic field
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Fig. 3 Cloud diagram of eddy current distribution on skin surface
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Fig. 4 Cloud diagram of ice surface temperature distribution
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Fig. 5 Temperature distribution at the center of skin section
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Fig. 6 Variation of temperature with skin coil spacing
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Fig. 7 Variation of temperature with thickness
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Fig. 8 Variation of temperature with voltage
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