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Chemineer HE-3 high-efficiency impellers. In three-phase
(gas-lignid-solid) operation, up-pumping impellers have
been found to provide very stable operation, unlike the
down-pumping mode which is subject to substantial torque
and power fluctuations at all but the lowest gas flow rates.
However, at these low gas flow rates the power require-
ments in the down-pumping mode are lower than in the up-
pumping mode (Frijlink et al., 1990; Chapman et al., 1983).

This work focuses on the effect of system geometry (D/T
and C/T) on the solids suspension performance of up-pumping
pitched-blade and high-efficiency impellers in both flat and
dish-bottom vessels. Data presented includes flow patterns,
turbulent power numbers, and just-suspended speed, torque,
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of the vessel diameter (7/72). The baffles ran the entire length
of the vessel straight side in the dish-bottom vessel, and
were placed at a clearance of one-half the baffle width from

. the base of the flat-bottom vessel (Myers and Fasano, 1992).

Two common solids suspension impeller types were studied.
The P-4 impeller is a 4-blade, 45° pitched-blade turbine with
blade widths equal to one-fifth of the impeller diameter
(W/D = 0.2; this refers to the actual, not projected, blade
width). The HE-3 impelier is a narrow-blade, 3-blade high-
efficiency impeller of standard construction. All impellers
were supplied by Chemineer, Inc. (Dayton, OH). Impellers
with diameters of 0.108, 0.152, 0.197, and 0.241 m were
used, corresponding to impeller diameter to tank diameter
ratios (D/T) of 0.24, 0.34, 0.45, and 0.55. Square-batch geom-
etry (Z/'T = 1) was used in all instances. Impeller off-bottom
clearance to tank diameter ratios (C/T) of 0.05, 0.15, 0.25,
0.35, and 0.45 were studied, with the off-bottom clearances
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