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Effect of temperature and DC electric field on diffusion characteristics of
water molecules in SiO, modified vegetable insulating oil

LI Yasha, WANG Wei, SONG Peng, XIE Hao, QU Cong, CHEN Dongdong
(College of Electrical Engineering & New Energy, China Three Gorges University, Yichang 443002, China)

Abstract: The effects of temperature and DC electric field on the diffusion characteristics of water molecules in nano-SiO,
modified vegetable insulating oil were analyzed by molecular simulation. The results show that the water molecules in the
model is polarized under the influence of strong electric field, and the initial disordered arrangement is rapidly transformed
into an ordered arrangement along the electric field. When water molecules are bounded by electric field, the Brownian
motion intensity of water molecules becomes weak, and the diffusion strength of water molecules in vegetable oil is weaken.
At the same time, the electric field increase the interaction energy between water molecules and vegetable oil molecules,
which makes the combination between them more closely, and weakens the influence of temperature on the interaction
energy. In addition, the free volume of model is smaller after the application of electric filed, and the peak value of radial
distribution is lower in the radial distribution diagram.
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Tab.l Mass fraction of fatty acid in vegetable insulating oil
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Fig.2 Vegetable insulating oil, water, and nano-SiO, particles
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Fig.3 The mean square displacement of water molecules

after appling electric field in three directions respectively
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Tab.2 The diffusion coefficients of water molecules
(x107° m?/s)
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Tab.3 The free volume of the model
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Tab.4 Interaction energy between water molecule and oil
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