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Simulation Study on Surface Charge Distribution Characteristics of
Surface Discharges in Air

LI Xiaoran'?, ZHANG Yaqi', GUO Yulin', SUN Anbang'

(1. State Key Laboratory of Electrical Insulation and Power Equipment, School of Electrical Engineering,
Xi’an Jiaotong University, Xi’an 710049, China; 2. Centrum Wiskunde & Informatica, Amsterdam, 1098XG, The Netherlands)

Abstract: The surface charge accumulated on insulating materials could distort the electric field along dielectric
surfaces and further cause flashover. In order to study the dynamic charge accumulation on a dielectric surface in the
air during the discharge, chemical reactions were added to a 2D fluid model for surface discharge simulations, and
then the surface charge evolution during discharge inception, attachment to the dielectric and propagation over the
surface were simulated for cases which positive and negative voltages are applied, respectively. We found that when
the applied voltage is negative, the accumulated charges are always negative. The peak value is around the streamer
head for a surface streamer; the polarity of the electric field at the interface would reverse when the streamer head
passed by, then positive ions would move to the surface. When the applied voltage is positive , positive charges are ac-
cumulated at the head of the surface streamer, and at the streamer tail electrons diffuse toward the surface,and the to-
tal charge on the dielectric surface turns negative.

Key words: surface discharge; surface charge; fluid simulation; streamer simulation
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