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Experimental study on the upward motion of bubbles in viscous fluids
ZHOU Chen, LIN Wenbo, WANG Yongjun, ZHANG Xianming . CHEN Shichang, CHEN Wenxing
(National Engineering Lab for Textile Fiber Materials and Processing Technology,

Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In order to explore the motion changes of bubbles in the viscous fluid and further study the
foam-devolatilization mechanism, the author used high-speed photography to determine the upward motion
and deformation characteristics of bubbles in static fluids. Changes in parameters such as the detachment
time, equivalent detachment diameter, instantaneous velocity and aspect ratio of bubbles during the
upward motion were investigated, and the motion trajectory, aggregation and separation processes of
bubbles under different air inflows were analyzed. Our study indicates that the bubbles tend to rise
perpendicularly in viscous fluids, which is more stable than the “S”-shaped upward trajectory in water. At
higher flow rates, bubbles show double-bubble and tripe-bubble aggregation states in water. The bubbles
don’t aggregate unless the air inflow in viscous fluids reaches 0. 6 L./min. With the increase of inflow rate,
the bubble detachment time decreases, the diameter increases and the instantaneous velocity increases,
when it is detached from the aperture. A certain experimental basis can be provided for theoretical analysis
of foam-devolatilization, through the observation of the upward motion of bubbles.
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