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Study on a Shape Deformation of Water Meniscus for the Rectangular and
Circular Tips Moving Horizontally
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ABSTRACT: A two-dimensional immiscible water meniscus deformation phenomena on a mov-—

ing tip in a channel has been investigated by using lattice Boltzmann method involving two-phase

model. We studied the behavior of a water meniscus between the tip and a solid surface. The

contact angles of the tip and a solid surface considered are in the range from 10° to 170°. The
velocity of the tip used in the study are 0.01, 0.001, and 0.0001. The shapes of tip considered are
rectangular and circular. The behavior of water confined between the tip and a solid surface

depends on the contact angles of the tip and a solid surface, and the tip velocity. When the tip

1s moving, we can observe the various behaviors of shear deformation of a water meniscus. As

time goes on, the behavior of a water meniscus can be classified into three different patterns which

are separated from the tip or adhered to the tip or sticked to a solid surface according to the contact

angles and the tip velocity.
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Fig. 1 Schematic diagram of simulation
geometry for a stationary tip.
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Fig. 2 The D2Q9 lattice model.
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Fig. 3 Capillary pressure difference as a
function of the curvatures of droplets.
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Fig. 4 Comparison of velocity distribution
between parallel flat plates obtained
from the present numerical solution
with the analytic results.
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