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NUMERICAL ANALYSIS OF BUBBLE MOTION BY LEVEL-SET METHOD
--- AIR BUBBLE RISING IN WATER  ---
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Air bubble rising in water is analyzed numerically by Navier-Stokes equation. To capture liquid-gas
interface as well as to smooth large gap in density/viscosity, Level-Set method is applied. For typical
bubbles of spherical, ellipsoidal and spherical-cap shape, rising velocities with their shapes are
calculated, from the start of motion to the terminal steady state. And, their transitions of velocity and
corresponding alterations in shape, are examined in detail. In one ellipsoidal case, cyclic alteration in
shape, deviating over ellipsoidal regime, is confirmed. Terminal velocities and shapes, for the bubble of
equivalent diameter from 1.2mm to 24.5mm, are compared with the existing experiments in distilled
water. Good agreement was obtained in shapes, while terminal velocities of our two-dimensional
analysis underestimated the corresponding experimental values by about 20 percent.

Key Words : numerical analysis, level-set, bubble, shape, ellipsoidal , terminal velocity.
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