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Analysis of dynamic contact behavior of droplet under electrowetting effect

GAO Yanfei, HE Weifeng, SHI Qile, HAN Dong,ZHANG Jirong

(Advanced Energy Conservation Research Group (AECRG), College of Energy and Power Engineering,

Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract; In order to study the dynamic change mechanism of droplet dynamic contact behavior under
electrowetting conditions, the dynamic contact angle theory is used to establish a numerical model of droplet under
electrowetting and the droplet transient behaviour is analysed. In particular, the effects of volume and wall
conditions on the dynamic behaviour of droplet are systematically investigated. The results show that the maximum
amplitude of the droplet contact radius increases from 0. 16 mm to 0.23 mm when the droplet volume increases from
2 pL to 6 pL, and the amplitude increases from 0. 13 mm to 0. 18 mm when the initial droplet angle increases from
100° to 115°. At the same time, with the slip length from 0.5 pm increased to 2 pm, the maximum amplitude
increases from 0.21 mm to 0.29 mm. The larger the droplet volume, the smaller the wall resistance, the stronger
the hydrophobicity, and the higher the kinetic energy and the greater the oscillation amplitude of the droplet.
By revealing the dynamic contact behavior mechanism of droplets in the process of electrowetting, a theoretical
basis is provided for the study of improving the heat transfer characteristics of microchannels through the
electrowetting effect.
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Fig.1 Schematic diagram of electrowetting principle on medium
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Fig.2 Geometric model of electrowetting simulation
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Tab. 1  Material properties of liquids/substrates used in DC

wetting experiments and simulations
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Fig.3 Comparison chart of model validation data
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Fig.5 Droplet dynamics during electrowetting
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