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Development of a two-dimensional approximation model of electrowetting
in a Hele-Shaw cell based on a generalized Navier boundary condition

O FEZEA, BAKBE, KPR T LTFRT 3-3-35, k613537 @kansai-u.ac.jp
ILIARAS SR, BEVER, KRBMFAR H T L F-RT 3-3-35, yamayasu@kansai-u.ac.jp

Kyosuke Aisaka, Graduate School of Science and Engineering, Kansai University,

3-3-35 Yamate-cho, Suita-shi, Osaka

Yasufumi Yamamoto, Kansai University, 3-3-35 Yamate-cho, Suita-shi, Osaka

A simulation method to analyze droplet splitting by electrowetting on dielectric (EWOD) in a Hele-Shaw cell was studied.
In order to reproduce the shape evolution, moving speed of droplet, and splitting time observed in the experiment by the

two-dimensional numerical simulation, the droplet surface curvature reproduced in the three-dimensional numerical

simulation was analyzed. Then, how to give the curvature and the dynamic contact angle in the two-dimensional

calculation was investigated. We proposed a two-dimensional simulation method constructed by using a Hele-Shaw

model and a generalized Navier boundary condition for representing moving contact line in a framework of the front-

tracking method. In addition, the iteration computation to adjust the dynamic contact angle was considered. The
simulation method employing the iteration computation achieved to approach splitting time to that by the three-

dimensional simulation.
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Fig. 1 Front-tracking method.
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Fig.3 curvature in the y-n plane.
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Fig.2 Schematic of electrowetting in a Hele-Shaw model.
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Fig.4 Temporal change of droplet contours of splitting two-dimensional simulation (A) (right half of each panel gray: droplet ,red: positive electrode)
with experimental observation (left half panel) by Lu et al.("
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Fig.5 Temporal change of contact angle except on the positive
electrode before the start of droplet splitting.
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Fig.6 Flow chart of the iterative computation.
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Fig.7 Temporal change of droplet contours of splitting two-dimensional simulation (B) with experimental observation (see caption of Fig.3)
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(C) iterative computation on the whole of the electrodes.
Fig.8 Temporal change of droplet contours of splitting two-
dimensional simulation (right half) with three-dimensional
simulation (left half panel) (=0.02).
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Fig.9 Temporal change of contact angle except on the positive
electrode before the start of droplet splitting( 3=0.02).
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Fig. 10 Temporal change of curvature in the y-n plane on the
positive electrode before the start of droplet splitting by model (C).
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