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Analysis of Aircraft Icing and Design of Anti-icing System

Wang Haitao, Mao Yukun
(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: When the airplane is flying in the icing condition, the surface of airplane is likely to freeze to influence
the flight safety, Therefore, the main research contents focus on decreasing the damage caused by aircraft icing.
Based on the software of FENSAP-ICE, the numerical simulation of wings is completed. The ice thermodynam-
ics model of Messinger is modified to simulate more realistic flight conditions. The changes of aerodynamic
characteristics of wings before and after aircraft icing under different flight conditions are analyzed, Meanwhile,
a system of anti-icing and de-icing is designed and the feasibility for wings is verified. The results show that the
faster, the flight speed, the greater, the local water collection coefficient of the wing surface. Ambient tempera-
ture affects the type and thickness of wing icing. The lift coefficient decreases, the drag coefficient increases and
the aerodynamic characteristics of the wing will be deeply influenced when the wing is frozen. The electric heat-
ing anti icing system designed can effectively prevent icing on the wing surface and can carry out periodic de-ic-
ing.
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BB VKR G0, BF 5T CAL R 45 0K JE X bl kAT R
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Fig.1 Water collection coefficient of wing

surface at different velocities
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Fig.2 Water droplet trajectory at different velocities
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Fig. 3 Water collection coefficient of wing
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Fig. 4 Water droplet trajectory at different temperatures
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Fig. 6 The ice thickness on wing sutrface at different time
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Fig. 11 Distribution of heating pads in skin unit
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