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Abstract: Fluid transport is a key issue in the development of microfluidic systems. Recently, Myong (2014)
has proposed a new concept for droplet transport without external power sources and numerically validated
the results for a hypothetical 2D, initially having a hemicylindrical droplet. In this paper, the movement of an
actual water droplet, initially having a 3D hemispherical shape, on horizontal hydrophilic/ hydrophobic
surfaces is simulated using a commercial computational fluid dynamics (CFD) package, Fluent, with VOF
(volume of fluid) method. The results are compared with the 2D analysis of Myong (2014), and the transport
mechanism for the actual water droplet is examined based on the numerical results of the time evolution of
the droplet shape, as well as the total kinetic, gravitational, surface free and pressure energies inside the
droplet.
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Fig. 3 Time evolution of the movement of actual water droplet, initially having a hemispherical shape, on
horizontal hydrophilic/hydrophobic surfaces
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Fig. 4 Characteristic features during 3D movement
of a droplet, initially having a hemispherical
shape. (a) spreading and recoiling of a
droplet on hydrophilic/ hydrophobic surfaces;
(b) oscillation motion during droplet
movement on hydrophilic surface
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