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Abstract: In order to study the effect of droplet charge effect on its deformation under the action of electric field,
this paper has carried out theoretical research on the surface charge state of droplets in oil, and established a typical
oil channel model through simulation software, simulated the surface charge density distribution of droplets under
the condition of electric field, and obtained the change trend of droplet surface charge and the distribution of electric
field force on the surface. The results show that the water molecules placed in the oil have a positive initial surface
charge due to the preferential orientation of “H™. When the electric field strength increases continuously, the
surface charge density shows a positive growth trend. This paper analyzes the movement and deformation behavior
of droplets under electric field from a microscopic perspective, which can further improve the discharge mechanism

caused by droplets in oil, and provide practical value for the stable operation of transformer.
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Fig. 1 Electric double layer model
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Fig. 2 Relationship between total potential energy and distance
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