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Simulation of Droplet Passing Through Circular Surface by
Lattice Boltzmann Method
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Abstract ; In order to study the influence of wettability of solid surface on the motion of droplet passing through a circular
surface, a two-dimensional numerical simulation of the motion of droplet passing through a circular surface under gravity
field was carried out using the mesoscopic lattice Boltzmann method (LBM) based on the S-C pseudo-potential model.
The effects of gas-liquid and liquid-solid interaction forces and gravity were also considered. At the same time, the edge
detection technology in image processing of Matlab software was used to extract the contour of droplet, and then the
contact angle of droplet was obtained by polynomial fitting method. The calculation results show that the overall velocity
of the droplet increases with the increase of contact angle, and it will undergo the same process of velocity change. And
there is a critical contact angle in the process of droplet falling. The study show that wettability has a significant
influence on droplet motion. The results have certain reference value for the simulation of droplet dynamics.
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Figure 2 Relation between internal and
external pressure difference and reciprocal of
radius at different temperatures
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Figure 4 Schematic diagram of droplet
contact angle calculation process
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Figure 6 Schematic diagram of position of
droplets leaving circular surface
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