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Table 1 Geometry of several kinds of impellers
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Impeller dim] b[m] n[] O[] dm]
(D)paddle 0100 0.020 2 w2 0002
(2)paddle 0100 0020 4 w2 0003
(3pitched paddle 0101 0020 2 w4 0002
(4)pitched paddle 0101 0020 4 w4 0002
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Fig.1 Schematic diagram of impeller thickness
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Fig.2 Correlation of power number for two blade paddle impeller
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Fig.3 Correlation of power number for four blade paddle impeller
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Table 2 Correlation of Kamei et al. for paddle impeller  (Kamei et al.,
1995,1996)

Unbaffled condition
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Fig.4 Correlation of power number for paddle impeller at
laminar region, solid line: correlated by equations in
Table2
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Fig.6 Effective blade height of pitched paddle impeller

Fig.5 Visualization of back blade vortex
blade thickness : (8)2mm, (b)20mm
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Fully baffled condition
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Table 3 Correlation of Hiraoka et al. for pitched paddle impeller

(Hiraokaetal., 1997)

Unbaffled condition
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Fig.7 Correlation of power number for two pitched blade paddle
impeller, solid line: correlated by equations in Table 3
0:0-2.0,0:0-5.0,8:0=8.0,@:0=11.1,

0=14.2, :0=17.3,@:0=20.3mm
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Fig.8 Correlation of power number for four pitched blade paddle
impeller, solid line: correlated by equations in Table 3
0:0-2.0,@:0=5.0,0:0=8.0,@:0=11.1,

0=14.2, :0=17.3,®:0=20.3mm
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Nomenclature

b = heightof impeller blade [m]
Bw =  baffle width [m]
C = clearance between bottom and impeller [m]
D = vessel diameter [m]
D = impeller diameter [m]
H = liquid depth [m]
n = impeller rotational speed [sY9
N = powernumber (=P/m’d) -]
Neo = power number at non-baffled condition ]
Nrrex = power number at fully baffled condition [—]
ns = number of baffle plate ]
np = number of impeller blade ]
P = power consumption W]
Res = impeller Reynolds number (nd?o/) [—1
T = shafttorque [N+ m]
6 = impeller thickness [m]
u = liquid viscosity [Pa - s]
o = liquid density [kg - m3]
4 = angleofimpeller blade [rad]
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Effect of Thickness of Mixing Impeller Blade on Power Consumption
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The effect of blade thickness of paddle and pitched-paddle impellers on power correlation was examined
experimentally. The power number of the pitched-paddle impeller could be correlated with the effective blade height of the
vertical projection. The power number of the paddle impeller increased with increasing blade thickness in laminar flow and

decreased with increasing blade thickness in turbulent flow.



