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Study on the Morphology Evolution of Condensation Droplet on Superhydrophobic Coating

Surface and Its Influence on Surface Discharge
LIU Huijia® 2, WANG Shaogi' 2, WU Tian™ 2, WU Jian®, ZHU Wei*, CHEN Panfeng*

(1. Hubei Provincial Engineering Technology Research Center for Power Transmission Line, China Three Gorges University,
Hubei Yichang 443002, China; 2. College of Electrical Engineering & New Energy, China Three Gorges University, Hubei Yichang
443002, China; 3. Zhejiang Tailun Electric Power Group Co., Ltd., Zhejiang Huzhou 313000, China; 4. State Grid Zhejiang Huzhou

County Power Supply Co., Ltd., Zhejiang Huzhou 313000, China)

Abstract: Under the condition of high humidity and large temperature difference, the surface of internal components of indoor
switchgear is easy to condensation, which endangers the safe and stable operation of the equipment. In order to solve the effect of
surface condensation droplet morphology evolution on the surface insulation performance of switchgear under electric field,
superhydrophobic and ordinary rigid hydrophobic coatings were prepared by spraying method on epoxy resin plate as the base, and
an artificial condensation test chamber was built to conduct flashover tests on superhydrophobic, ordinary rigid hydrophobic and
uncoated surfaces under different condensation time. The condensation state of the surface, the flashover characteristics and the
dynamic behavior of the droplet in the AC field were observed. An image-based edge detection method was used to make a statistical
analysis of the evolution process of the condensation morphology of three samples under the action of electric field. The results show
that with the increase of condensation time, the droplets on the superhydrophobic surface are spherically distributed and their volume
increases gradually, and they are always smaller than the other two samples. The discharge process of the superhydrophobic surface is
stable, and there is no obvious ablative trace on the surface after flashover. The droplet on the superhydrophobic surface shows rolling
merging and electrostriction behavior, and the movement direction is basically consistent with the applied electric field. In the process
of voltage increase, the droplet coverage on the superhydrophobic surface is always the lowest, which decreases from 16.95% to
5.17%, and the average droplet size before flashover is <1 mm?, which is much lower than the other two samples.

Key words: high voltage switchgear; superhydrophobic coatings; Condensation condition; flashover performance; dynamic behavior;

morphology evolution
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Fig.5 Microstructure and elemental composition of

superhydrophobic and ordinary rigid hydrophobic coatings
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Fig. 8 Coalescence of droplets on coating surfaces
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