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Conditions for the Generation of Swirl Motion of a Gas—Liquid Two-phase Jet in a Cylindrical Vessel

Moriyoshi SHITARA, Manabu 1GUCHI, Taku TAMAMORYL, Jin YOSHIDA and Daisuke IGUCHI

Synopsis : A swirl motion of a gas-liquid two-phase jet in a cylindrical vessel appeared under certain injecting conditions, and the bath was strongly ag-

itated in the presence of the swirl motion. This phenomenon is beneficial for the refining of steel and the treatment of waste water. The criti-

cal conditions for the generation of the swirl motion were revealed in this study. Correlation methods were proposed for the critical condi-

tions as functions of the water flow rate, gas flow rate, and the aspect ratio of the bath.

Key words : swirl motion; gas-liquid two-phase jet; agitation; refining of steel; treatment of waste water.
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Fig. 1. Schematic of experimental apparatus.
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Fig. 2. Nozzle configuration.
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Fig. 3. Conditions for the generation of swirl motion of jet
(D=200mm, d_.,=13 mm).
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Fig. 4. Photographs of the swirl motion of jet (D=200
mm, d,,, =13 mm, H,/D=0.4 ,0=270 cm’/s).
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Fig. 5. Effect of nozzle (D=200 mm).
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Fig. 6. Schematic of the half-value radius of U.
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Fig. 7. Schematic of bubbling jet region.
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Fig. 8. Comparison between experimental and calculated
aspect ratios representing the boundary (D=200
mm, d_..=13 mm).
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Fig. 9. Condition for the generation of swirl motion of jet
(D=130, 200, 309 mm, d__, =13 mm).
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Fig. 10. Condition for the generation of swirl motion of
liquid and bubbling jet (D=130, 200, 309 mm,
dyey=13 mm).
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Fig. 13. Comparison between experimental and calculated
aspect ratios (D=200mm, d,.,=13 mm).
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Fig. 14. Comparison between experimental and calculated
aspect ratios (D=309 mm, d,_, =13 mm).
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