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Bubble and Liquid Flow Characteristics in Interacting Two Water—air Vertical
Bubbling Jets in a Cylindrical Vessel

Kiyoto Sasaki and Manabu IGUCHI

Syneopsis

: Two bubbling jets generated from two nozzles placed a short distance off on the same horizontal plane pulled each other and merged into a

larger scale bubbling jet. This phenomenon is caused through the Coanda effect. The bubble and liquid flow characteristics above the merg-

ing position were measured with an electroresistivity probe and a laser Doppler velocimeter, respectively. The results were compared to those

for a bubbling jet of the same total gas flow rate generated from a single nozzle. Gas holdup, mean bubble rising velocity,the axial mean ve-

locity and the root-mean-square values of three turbulence components of water flow for the merged bubbling jet agreed with their respective

values for the bubbling jet generated from the single nozzle. On the other hand, bubble frequency and mean bubble chord length for the two

nozzle injection differed from those for the single nozzle injection. This fact means that when the distance from the nozzle tip to the bath sur-

face is much larger than the distance from the nozzle tip to the merging position, mixing in the bath is not expected to be enhanced by the

two nozzle injection, whereas metallurgical reactions between bubbles and liquid can be enhanced because the interfacial area increases.

Key words : steelmaking; refining; Coanda effect; bubbling jet; electroresistivity probe; laser Doppler velocimeter.,
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Fig. 1. Schematic of interacting two bubbling jets through
Coanda effect.
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Fig. 4. Axial distributions of bubble frequency.
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Fig. 5. Axial distributions of gas holdup.
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Fig. 6. Axial distributions of mean bubble rising velocity.
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Fig. 7. Axial distributions of mean bubble chord length.
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Fig. 12. Axial distributions of axial mean velocity.
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of turbulence component in the z direction.
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