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Relationship between Interface Motion of an Isolated Bubble
and Its Zigzagging Motion of the Center of Gravity

Yuki MIYAMOTO and Takayuki SAITO*

* Department of Mechanical Engineering, Shizuoka University,
3-5-1 Johoku, Hamamatsu-shi, Shizuoka, 432-8561 Japan

The motion of the center of gravity and the interface motion of a bubble are essential for deep
understanding of the mass transfer mechanism between gas and liquid phases in a bubble column, a
gas-lift reactor, and so on. Sincé the two-phase flows have the hierachical structure, the interaction
between the interface motion of the individual bubbles and the local-scale motion of the surrounding
liquid plays a role important for the mass transfer process in the vicinity of their surfaces. In the
present study, the interrelation between the motion of the center of gravity and the interface motion
of a zigzag rising bubble in rest water has been investigated. The bubble of 2.64 mm in equivalent
diameter was microscopically visualized by high-speed video camera, in order to catch minute
interface motion. Statistical analysis of the bubble interface motion has been achieved by maintain-
ing the high reproducibility of bubble release with a hypodermic needle. Analyzing the fluctuation
of the curvature in right-and-left bubble shape edges, the relationship between the asymmetrical
interface motion and the zigzagging motion was elucidated.
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Fig. 4 Bubble trajectory, angle of major axis and ratio of major axis to front and side images
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Fig. 6 Typical bubble images at inversion point
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