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Behavior of a Single Bubble Colliding with a Flat Plate of Poor Wettability

Nozomu SONOYAMA, Manabu IGUCHI, Yasushi SASAKI and Kuniyoshi IsHII

_ DA

Synopsis : The behavior of a bubble in collision with a poor wettability plate was experimentally investigated. Equilibrium shape of a sessile bubble be-
neath a horizontal plate was determined from the condition minimizing the bubble energy being the sum of the potential energy and the sur-
face energy. Rebound motion of an impacting bubble was observed for a poor wettability plate as well as good wettability plate. For the poor
wettability plate, small bubbles (d,~2> 107> m) attached to it up to an inclination angle 6, of 60°. Large bubbles being attached to an inclined
plate of poor wettability ascended along the plate. The limit between stopping and sliding of an attached bubble was determined from a force
balance including the advancing contact angle 6, and receding contact angle 6,. There is not difference of bubble rising velocity between two

flat plates.

Key words: steelmaking; wettability; single bubble; surface energy; equilibrium condition; bubble attachment; advancing contact angle; receding contact

angle; collision.
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Fig. 1. Schematic of experimental apparatus.
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Fig. 2. Definitions of bubble diameter and position. (a) A
rising bubble toward a flat plate; (b) A rising bub-
ble along a flat plate or a sessile bubble beneath it.

Water droplet

Fig. 3. Schematic of the inclined plate setup for contact
angle measurement.
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Fig. 4. Sessile bubble beneath horizontal plates of differ-
ent wettability.
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Fig. 5. Bubble profile beneath a horizontal plate.
(a) 0°<6,<90°; (b) 90=0,<180°
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Fig. 6. Horizontal and vertical dimensions of a bubble be-
neath horizontal plates of different wettability.
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Fig. 7. Shape of bubbles rising along a inclined plate
(6,=40°). (a) dp=1.6X 1073 m; (b) d;=3.96x107°
m? (c) dy=7.76X10">m; (d) d5=2.16X107>m; (e)
dy=4.46X107>m; (f) d;=8.16X10"* m.
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15} ——Calculation (Eq.(17); k = 1)
---- Calculation (Eq.(17); k = 2)
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Fig. 8. Behavior of an impacting bubble to a poor wettabil-
ity plate.
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Fig. 9. Impact sequence of a bubble to a flat plate coated
with paraffin wax. (a) dz=2.66X107>m, u;=0.238
m/s; (b) dy=5.76 X107 m, u,=0.22 m/s.
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Fig. 10. Profile of a bubble sliding on a poor wettability
plate.
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Fig. 11. Relationship between bubble volume ¥, and bub-
ble diameter dp.
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Fig. 12. Bubble rising velocity along an inclined plate.
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