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Study on the Mechanism of the Zigzag and Spiral Motion
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Abstract: In order to deeply study the movement mechanism of bubble’s free rising trajectory in
water in a zigzag or spiral shape, the rising movement process and shape change of bubble are ob-
served through experiments. From the perspective of macro force, the bubble path and wake vor-
tex are coupled., and the three-dimensional movement trajectory of a bubble is obtained by shoot-
ing from two orthogonal angles. Its motion fluctuation characteristics are analyzed, and the
mechanism of the zigzag motion of bubbles is explained from the dynamic balance of buoyancy and
wake drag. The results show that the zigzag motion is caused by the shedding of the vortex at the
tail of the bubble and the change of the negative pressure at the edge. Whether the zigzag or spi-
ral trajectory is formed depends on the transfer path of the low-pressure point-along the meridian
or latitude line. For a flat bubble, the low-pressure point shifts along the meridians, forming a
zigzag trajectory; and for the bubble with rounder sphericity, the low-pressure point shifts along
the latitude line, thus forming a spiral trajectory. Compared with the zigzag trajectory, the spiral

trajectory has a higher rising speed and a lower vibration frequency.
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Fig. 1 Diagrammatic sketch of the experimental setup
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Fig. 2 Measurement of the (a) initial and (b) instant equiva-

lent diameter of the rising bubble
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Fig. 4 Changes of bubble shapes with different diameters
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Fig. 6 Zigzag motion law of bubble
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