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ANALYSIS OF ELECTROWETTING DYNAMICS WITH CONSERVATIVE LEVEL SET METHOD

JK. Park,’

LW. Hongl and K.H. Kang2

Electrowetting is a versatile tool to handle tiny droplets and forms a backbone of digital microfluidics.
Numerical analysis is necessary to full) understand the dynamics of electrowetting, especially in designing
electrowetting-based devices, such as liquid lenses and reflective displays. We developed a numerical method to
analyze the general contact-line problems, incorporating dynamic contact angle models. The method is based on the
conservative level set method to capture the interface of two fluids without loss of mass. We applied the method to
the analysis of spreading process of a sessile droplet for step input voltages and oscillation of the droplet for
alternating input voltages in electrowetting. The result was compared with experimental data. It is shown that
contact line friction significantly affects the contact line motion and the oscillation amplitude. The pinning process
of contact line was well represented by including the hysteresis effect in the contact angle models.
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Fig. 1 Force balance at triple contact line.
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Fig. 2 Dependence of dynamic contact angle on velocity.
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Fig. 3 Comparison of transient behaviors of R with experiment.
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Fig. 4 Change of drop volume during the calculation.
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Fig. 5 Drop oscillation obtained (a) experimentally and (b)
numerically.
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