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Mixing Time in Refining Vessel Being Agitated by Gas
Shigeo AsAl, Testuo OKAMOTO, [i-Cheng HE, and Iwaeo MucHI
Synopsis:

Correlation between mixing time (¢) and applied power density () for gas agitation is theoretically
developed from the view point of transport phenomena and the theoretical results were confirmed by
the water model experiments. Fluid motion in the vessel agitated by gas injection can be classified
into two major flows. One is a flow predominated by viscous force, in which r is in proportion to
€75 and 7 does not depends on the vessel size. The other is a2 flow predominated by inertia force or
turbulent viscous force, in which z is in proportion to ¢-1/3 and r is dependent on vessel size. In the
latter flow, the evaluation of the mixing length (1) is essential.

Comparing gas agitation with mechanical agitation, the correlations between fluid velocity and applied
power density are expressed by the identical formula.

Furthermore, the procedure for scale-up is presented on the basis of data obtained by the water

model experiments.
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Fig. 1. Experimental apparatus.
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The effect of physical properties and operational variables on perfect mixing time.
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Fig. 2. Effects of applied power density on mixing
time and fluid velocity (case for 405¢ x 400H).
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Fig. 3. Effects of applied power density on mixing
time and fluid velocity (case for 2004 x 200H).
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Fig. 4. The correlations between surface velocity
and gas volumetric flow rate in 60t ladlel®.
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Fig. 5. Effects of vessel size on the correlation
between mixing time and applied power density.
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Fig. 6. Effects of liquid height on the correlation
between mixing time and applied power density.
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Fig. 7. Effects of vessel size and liquid height on
the correlation between mixing time and applied
power density.
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Fig. 8. Effects of gas injection depth on the co-
rrelation between mixing time and applied power
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Fig. 9. Effects of radius position of gas injection
on the correlation between mixing time and app-
lied power density.
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Fig. 11. The correlations between mixing time and
applied power density for water system and molten
steel system.
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