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Mixing Time in a Cylindrical Bath Agitated by Downward Gas Injection

Yusuke TAKATSUKA and Manabu IGUCHI

Synopsis : Mixing time in a cylindrical water bath agitated by downward gas injection through a single-hole nozzle was experimentally investigated as a

model study for steel refining processes. Measured values of the mixing time could not be predicted by empirical equations derived previous-

ly for bottom gas injection. The reason is that the bubble dispersion pattern caused by downward gas injection is much different from that by

upward gas injection. An empirical equation for the mixing time was proposed as a function of the nozzle diameter, bath diameter, bath

depth, nozzle position in the bath and gas flow rate. The measured values of the mixing time were approximated by this equation within a

scatter of +40%. This equation was also compared with the existing measured values and empirical equations to clarify the difference be-

tween upward and downward gas injection processes.
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Fig. 1. Experimental apparatus.
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Fig. 2. Definition of mixing time 7,,.
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Fig. 3. Relation between T, and d,; (D=0.200m, H,=
0.250m, H,,=0.050 m).
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Fig. 4. Bubble dispersion pattern.
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Fig. 6. Relation between T, and D (H;=0.250m, H,=
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Fig. 7. Relation between T, and H, (d,=0.002m, H,=
0.050m, Q,=250X10"°m?s).
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