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On Interfacial Dynamics of a Free Rising Bubble
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(1) High-speed video camera, (2) Zoom lens, (3)(4) Precision
optical XY-stage, (5) Precision optical Z-stage, (6) Rotation
optical stage, (7)(8) Gonio stage, (9) Stroboscope, (10) Lift table,
(11) Lift, (12) Stepping motor, (13) Screw, (14) Controller, (15)
Acrylic pipe, (16) Acrylic rectangular water jacket

Fig. 1: Section of flow visualization in a loop experimental setup.
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(1) High-speed video camera, (2) Microscope, (3) Stroboscope,
(4) Syringe, (5) Pulse motor, (6) Controller, (7) Needle, (8) Single
bubble, (9) Acrylic water vessel, (10) Cylinder (Pure-air), (11)
Tracing paper

Fig. 2: Experimental setup for visualizing interfacial motion of a
single bubble rising in a water column.
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(1) Background image, (2) Original bubbly flow, (3) Detected
image of bubbles, (4) Binary image of bubbles, (a) Absolute
difference between each pixels, (b) Binary process

Fig. 3: Procedure for detecting bubble by digital image processing.

Time interval = 8ms

Fig. 4: Sample of bubble interfacial motion in a bubbly turbulent
flow. Pay attention to the bubble indicated by an arrow.

Time interval = 2ms

Fig. 5: Sample of interfacial motion of a single bubble rising in a
water column.
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Fig. 6: Interfacial motion of a single bubble shown by the axial
ratio of L;/Lg.
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