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Research Progress on Superhydrophobic Surface of
Wind Power Blade for Deicing
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Abstract: The phenomenon of fan icing poses a major challenge, which seriously interferes with the
normal operation of wind turbines and potentially threatens the safety of personnel. In recent years, the
scientific community has conducted extensive research on the superhydrophobic surface (SHS) inspired by
lotus leaves. These surfaces, with their extraordinary surface characteristics and extremely low surface
energy, show excellent frost resistance performance, making the superhydrophobic coating to become a
new star in the anti-ice field. However, despite its huge potential, its anti-ice effectiveness and its
promotion in practical application still face many challenges and limitations. The preparation process of
superhydrophobic coatings was elaborated upon, and the testing methods for their durability were
explored in depth. Additionally, the current technical bottlenecks and shortcomings were analyzed,
followed by the presentation of relevant targeted improvement strategies. The aim is to reveal the research
frontiers in this field, stimulate new exploratory ideas, and pave the way for broader avenues and
methodologies in anti-icing research within the wind energy sector.
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Fig. 1 Chemical deicing method for leaves
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Fig. 2 Superhydrophobic phenomena in naturet'*’ ; (a) Microscopic characteristics of lotus leaf surface;

(b) Beads of water droplets on clover; (c) Beads of water droplets on taro leaves; (d) The microscopic

surface texture of red rose petals; (e) Butterfly hydrophobicity; (f) Water strider hydrophobicity
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Fig. 3 (a) Hollow micro column inner wall of HF; (b) Schematic diagram of dual layer

structure of MNHF dual layer thin film*
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