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Flow in a Bath with an Immersion Cylinder under Mechanical Agitation Condition

Yusuke TAKAHASHI and Manabu 1GUCHI

Synopsis : Vortex flow measurements have been carried out with PIV (particle image velocimetry) to understand the flow in a bath with an immersion
cylinder under mechanical agitation condition. An impeller is placed on the centerline of the bath and the cylinder is immersed slightly into
the bath at an offset radical position. A horizontal rotational motion of water prevails in the absence of the immersion cylinder and the axis of
the rotational motion overlaps the centerline of the bath. On the other hand, the axis of the rotational motion inclines in the presence of the
immersion cylinder and a strong downward motion of liquid is induced in the bath. This downward motion enhances the entrainment of low-
density particles initially placed on the bath surface. The inclination angle decreases with an increase in the rotation frequency of the im-
peller. Accordingly, the effect of the immersion cylinder becomes weak as the rotation frequency increases under the present experimental
conditions.
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Fig. 1. Experimental apparatus.
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Fig. 2. Laser sheet position for PIV measurements.
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Fig. 3. Velocity vectors in the vertical section of the bath
[D=200mm, D,=75mm, D =35mm, N=500
rpm, x=40 mm, Pattern (d)].
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Fig. 4. Velocity vectors in the vertical section of the bath
[D=200mm, D,=75mm, D,=35mm, N=500
rpm, x=40 mm, Pattern (d)].
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Fig. 5. Velocity vectors in the vertical section of the bath
[D=200mm, D,=75mm, D,=35mm, N=500
rpm, x=40 mm)].
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Fig. 6. Velocity vectors in the vertical section of the bath
[D=200mm, D,=75mm, D =35mm, N=500
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Fig. 8. Schematic of rotating flow in the bath.
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Fig. 10. Velocity vectors in the cross section of the bath
[D=200mm, D,=75mm, D =35mm, N=300
rpm].
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Fig. 11. Velocity vectors in the cross section of the bath
[D=200mm, D,=75mm, D =35mm, N=500
rpm].
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