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BUOYANT FORCE OF A SUPER-HYDROPHOBIC TWO-DIMENSIONAL

CYLINDER IN ACUP

Sui Xiang-Kun, Wang Shi-Zhao, He Guo-Wei®

(‘Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: The buoyant force of a super-hydrophobic two-dimensional cylinder which partly immersed in a cup
has been numerically studied. The wall of the cup is hydrophilic and perpendicular to the free surface. The contact
angle of the wall surface and the cylinder are defined by Young’s equation respectively and the shape of the water
surface is calculated by solving the Young-Laplace equation. The buoyant force of the cylinder is then obtained.
The Bond number is defined as the ratio of the characteristic length to the radius of the cylinder. We find that when
the Bond number is larger than 10, the maximum of the buoyant force of the cylinder is larger with the larger
distance between the cylinder and the wall of the cup while the when the Bond number is less than 1 there exist a
minimum on the curve. The minimal distance between the cylinder and the wall corresponding to the minimal
maximum buoyant force is approach to a capillary length.
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