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develop a better general understanding of tlow pattern
effects in agitated systems.

Background

Solids suspension is typically achieved with axial-flow
impellers whose discharge flow is directed at the base of the
vessel. As the discharge flow impinges on the vessel base,
it is redirected in the outward radial direction which leads to
suspension of the solid particles at the periphery of the vessel.
However, it has been found that if an axial-flow impeller is
sufficiently far from the vessel base, its discharge flow will
impinge on the vessel wall rather than the base (Jaworski
et al., 1991). This leads to two flow loops in the vessel. The
primary flow loop heads up the wall, then returns to the
impeller at or above the impeller plane. The secondary flow
loop is characterized by low-velocity, radially-inward flow at
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taken with a 0.10 m diameter P-4 (pitched-blade) impelier in
a 0.29 m (D/T = 0.34) diameter flat-bottomed vessel at off-
bottom clearances equal to thirty-three and forty-six percent
of the vessel diameter (C/T = 0.33 and 0.46). As shown in
Figure 1, at the lower clearance (C/T = 0.33) the typical
axial-flow pattern with some upflow directly below the
impeller is observed. When the impeller off-bottom clear-
ance is increased (C/T = 0.46), reverse flow occurs and the
velocities at the base of the vessel are dramatically reduced
(to illustrate the direction of flow, the vector arrowheads are
of uniform size in Figure 1, and the length of the vectors
reflect the velocity magnitude). It is this reduction in veloc-
ity that makes reverse flow undesirable for solids suspen-
sion agitation. The flow fields of Figure 1 are slightly
asymmetric because the plane of study is displaced approxi-
mately 0.01 m from the centerline of the vessel. This is nec-
essary so the agitator shaft will not interfere with the laser
light sheet used in the DPIV technique. The details of the
DPIV technique will not be discussed here, but are treated in
detail by Ward (1995) and Willert and Gharib (1991).
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