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Effect of contact angle of conductor surface on the vibration
and discharge characteristics of water drops
under AC electric field

LIU Rui',XIONG Gangquan®, LI Yanzhou®,
ZHAO Ying', YU Tiechao',JIANG Xingliang’

(1. Chongqing Electric Power College, Chongging 400053, China;
2. Bishan Power Supply Branch of State Grid Chongqing Electric Power Company,
Chongging 402760, China;
3. Chongqing University, Chongqing 400044, China)

Abstract; Under humid weather conditions, water droplets attached to the surface of overhead lines
can cause distortions in the electric field near the conductors, resulting in more corona discharge
events and bringing more serious electromagnetic environmental problems. The existing work lacks a
comprehensive study of the dynamic process of water droplets on the surface of line conductors at
different contact angles, especially a quantitative study of the relationship between the dynamic
process of water droplets and the distortion of the electric field in space. To address this problem, we
analyze the influence of the “solid-liquid” surface contact angle on the droplet vibration law and the
spatial electric field distribution through finite element simulation, and derive the connection between
the frequency, phase, field distribution and surface contact angle of the droplet vibrating on the
conductor surface under the AC electric field. The simulation results show that the vibration frequency
of water droplets is twice of the AC voliage frequency, the vibration phase lags behind the AC
excitation phase, and there is no direct relationship with the contact angle; the surface contact angle
affects the morphological profile of the vibrating water droplets, and the lower the contact angle, the
smaller the distortion of the attached water droplets to the spatial electric field intensity.

Key words: AC electric field; conductors; water droplet vibration; electric field distortion
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