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Fig. 2 Effect of interaction strength parameter on the

droplet shape
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Fig. 3 Relationship between the contact angle and the

interaction strength parameter
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Fig. 5 Droplet behavior on patterned substrates  (6e,pn =20°)
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Lattice Boltzmann Simulation of a Droplet Behavior on a
Patterned Substrate with Different Wettability
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Abstract: A two-dimensional lattice Boltzmann simulation of two phase flow in a droplet on a heterogeneous substrate
is performed to investigate the effect of wettability of the substrate on the droplet spreading. In the simulation, the
wettability of hydrophilic and hydrophobic region is evaluated using a function of adhesive force between the fluid
and the substrate. In the case of the substrate which are equally divided into hydrophilic and hydrophobic region, the
movement of droplet from the hydrophobic to the hydrophilic region when the contact angle in the hydrophobic region
is sufficiently high, which indicates the possibility of site-selective positioning of droplets. In the case of a stripe-
patterned substrate with hydrophilic and hydrophobic region, the calculated results show the spreading of the contact
line on the hydrophilic region and the receding of the contact line on the hydrophobic region. However, the breakup of
the droplet due the difference in wettablity is not observed in the present simulation because of the limitation of two-
dimensional fluid flow calculation.
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