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Experimental Study on Superhydrophobic Electrothermal Anti-icing and
De-icing on Composite Surface

YU Dachuan, WANG Jingxin, WANG Yuan, ZHU Chunling, WANG Yibin
(College of Aerospace Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing 210016, China)

Abstract: In order to solve the problem of UAV composite surface icing, an integrated structure of
superhydrophobic coating, electrothermal film and composite surface is designed and prepared. The
multilayer integrated structure consists of the superhydrophobic coating preparation method and the embedded
electrothermal film process. The superhydrophobic coating based on epoxy resin has excellent
hydrophobicity, which increases 18 times longer than untreated one for delayed icing time of water droplets,
and thus the anti-icing effect is improved. The integrated structure of heating film and composite surface
enhances the directivity of heat conduction, which improves the efficiency of electrothermal conversion, and
thus the de-icing effect also is improved. The de-icing and anti-icing tests of integrated structure are verified by
self-designed test platforms. The experimental results show that the energy consumption is cut by about 35%
by integrated structure of superhydrophobic coating, electrothermal film and composite surface. The
integrated structure is feasible to achieve the anti/de-icing effect and reduce energy consumption.
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Fig.1 Structural diagram of integrated structure
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o8 P 5 25 2 1 0 £ A JC2000D P EP/FP
B KR 2 AR H T RSBl (CA) FE 3 #
(RA) , B U 3 e W AR R Ry 5 pl, B2 51k
Je BOT {8 o W3 i R 5 0 B Sy (23+1)° . 5 fink
1 K /INMRBLK T 0 5K Pk B8 TR 30 f K/MRBL T K
BB KR )E LB S xS RS . el Al Ok R
B ff 0N U IR B K TR 2 0 B K P R R AE, KT
EIERZZ G AR

ot bR B S A T 3 e S g A DA
R B /R KPR, 3 1 AR o A A 1.2 1 i
R ok 1R Oy S A BE B AR 2 A MR R ]



%2

TR, A S5 BHR R TR 0 7K -H 2B R K SE 36 F 5 329

®1 ZHHRHEMRE

Table 1 Test pieces and their performance
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Fig.3 Anti-icing performance test device
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Fig.4 De-icing performance test device
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Fig.6 Surface temperature evolution of test pieces
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Fig.13  De-icing time of cycling de-icing
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