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The Difference of Vorticity Structure between the Bubble-Bubble collision and the Bubble-Wall collision
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The interaction between the bubble motion and its surrounding liquid motion in a rest water column was
experimentally investigated at two kinds of collisions; one is bubble-bubble collision and the other is bubble-vertical
wall collision. Hypodermic needles and a bubble generator utilizing pressure oscillation were employed to exactly
extract and highly reproduce the interaction between the liquid-phase motion and bubble motion at the collision. The
recursive cross correlation PIV technique made it possible to obtain the accurate velocity field of the surrounding
liquid motion of a pair of bubbles. As regarding the bubble motion, the different velocity fluctuation of bubble was
observed after the two kinds of collisions. The difference is considered to be due to the different surrounding liquid

motion, especially the formation of vorticity.
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(a) Water vessel, (b) Hypodermic needle,

(c¢) Laser sensor, (d) High-speed video camera,
(e) Continuous LED, (f) CW-YAG laser,

(g) Half mirror, (h) Rod lens,

(i) Function generator

Fig. 1: Schematic of experimental setup
(bubble-bubble collision)
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Fig. 2: Bubble motion (bubble-bubble collision)
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Fig. 3: Vorticity profile of a pair of bubbles
(Solid line: positive value, dashed line: negative value)
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Fig. 4: Bubble motion (bubble-wall collision)
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Nomenclature

t: time [msec]
X, z: coordinate [mm]
Uless: horizontal velocity of left bubble [mm/s]
Wiess: vertical velocity of left bubble  [mm/s]
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