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Effect of oil flow velocity on bubble dynamics in transformer oil under
extremely nonuniform electric field

ZHONG Yan, LUO Richeng, YANG Guanfei, LIU Peng, DENG Huayu, YAN lJin

(School of Electrical and Information Engineering, Changsha University of Technology,
Changsha 410004, China)

Abstract: In order to clarify the influence rule of flow velocity of transformer oil on the migration and distortion of
suspended bubbles in oil under complex electric field, we analyzed the migration path and distortion degree of bubbles at
different flow velocity by numerical simulation. The results show that when the oil flow velocity is lower than 0.24 m/s, the
shape of bubble changes periodically, and the change frequency is about 100 Hz. The oil flow velocity is positively
correlated with the offset distance form the high-pressure cone, the distortion rate, and the inner maximum electric field
intensity of the bubble.
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Fig.l1 Simulation model structure
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Fig.2 Bubble force diagram
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Fig.3 Surface tension diagram of bubble
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Fig.4 Bubble migration paths at different flow velocity

(b)v,=0.30 m/s
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Fig.5 Bubble offset distance at different flow velocity
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Fig.6 Change in resultant force
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Fig.7 Typical deformation of bubbles at
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Fig.8 Bubble distortion rate at different flow velocity
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Fig.9 Maximum electric field intensity in bubbles at

different flow velocity
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