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Study on deformation of bubble under the action
of uniform electric field

DONG Zhi-guang', YU Hong-ling?,  DONG Wei*, LI Rui-yang®
(1. School of Urban Construction and Safety Engineering, Shanghai Institute of Technology » Shanghai 200235, China;
2. School of Energy and Power Engineering, University of Shanghai for Science and Technology , Shanghai 200093, China)

Abstract: In order to make further study on the electrohydrodynamic enhancement mechanism of
boiling heat transfer,the bubbles images in various electric fields were obtained with a high-speed
camera,and the bubble dynamic behaviors at departure were quantitatively analyzed. Experimental
results show that the bubble elongates along the direction of the electric field. The bubble’s aspect
ratio and deformation rate increase with the increase of electric field intensity. The electric stress
acting on the bubble surface was calculated, which indicates that the bubble deformation results pri-
marily from the effect of electric stress acting on bubble surface. The bubble becomes slender and
longer along the direction of the electric field because of that the electric stress compresses the

bubble in the equatorial direction and extends the bubble along the axial direction.
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Fig.1 Schematic diagram of experimental system
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Fig.2 Schematic diagram of bubble growth
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Fig.3 Bubble measure parameters in experiment
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Fig.4 Variation of aspect ratio with electric field
strength at bubble departing the wall
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Fig.5 Distribution of the electric stress acting

on the bubble surface
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