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Behavior of Stratified Two Liquid Layers Contained in a Baffled Vessel Suddenly Set in Rotation

Tatsunori SUGIMOTO and Manabu IGUCHI

Synopsis : A cylindrical baffied vessel containing two liquids of different densities was rotated suddenly around its vertical axis. The interfacial area be-

tween the two liquids increased significantly through the effect of the baffle in the initial stage of rotation and the two liquids returned nearly

to the initial state in the final stage of rotation. This phenomenon is very beneficial for promoting mixing of molten steel and slag and later

separation of them. The maximum penetration depth of the upper liquid into the lower layer and the flow establishment time of the flow in the

vessel were measured. Empirical equations were proposed for these quantities.
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Fig. 1. Schematic of a baffled cylinder.
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Table 1. Physical properties of liquids.

Liquid [fllils]:g;?‘:}l/c Densit}y
(mm2/s) (kg/m’)
Salt Water 1.0 1030
Silicone oil 10 10 935
Silicone oil 50 50 960
Silicone oil 100 100 965

(b) with baffled plate

(a)without baffled plate
(w,=5mm)

Fig. 2. Photographs of liquid-liquid interface. (w=11.0
rad/s, Silicone oil 100-Salt water, D=46 mm).
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(b) Side view

Fig. 3. Schematic of liquid-liquid interface.
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Fig. 4. Relation between Fr and L,/L,,,,. (Silicone oil 100-

Salt water, m=2.5).
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Fig. 8. Comparison of Eq. (24) with measured values.
(D=46 mm, Silicone oil 100-Salt water).
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Fig. 9. Comparison of Eq. (24) with measured values
(w,=10mm, Silicone oil 100-Salt water).
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