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Table 2 Rheological parameter of fluids
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Fig. 3 Rheological characteristics of CMC solutions

Table 3 Correlation of large two-blade paddle impellers
(Kato et al., 2012)
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Solid circles are experimental values and solid
lines are calculated values.
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Fig. 6 Effect of diameter and concentration on ks of paddle
impellers with two large blades
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Nomenclature

b = height of impeller blade [m]
CL  =parameter in laminar region defined by Table 3 [—]
Ct  =parameter in turbulent region defined by Table 3 [—]
Cr  =parameter in transition region defined by Table 3 [—]
D  =vessel diameter [m]
d = impeller diameter [m]
f = friction factor [—]
f.  =asymptotic value of f when Reg — oo [—]
H  =liquid depth [m]
ks =Metzner-Otto constant [—]
m  =exponent defined by Table 3 [—]
Nep  =power number (=P/on’d®) -]
Neo = power number at non-baffle condition [—]
Nemax = power number at fully baffled condition [—]
n  =impeller rotational speed 9
ns  =number of baffle plate [—1
P =power consumption W]

Investigators H|A|PT
Takahashi ef al. [ ]
Rieger and Novak A A
Hall and Godfrey | <
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Shamlou and Edwards |
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Fig. 7 Comparison of experimental Metzner-Otto constants
with calculated ones by Eq. (3)
(Kamei etal., 1994 and this work)

Res  =impeller Reynolds number (=nd 20/) -1
Res  =modified Reynolds number defined by Table 3 [—]
T  =shafttorque [N-m]
X =analogy parameter defined by Table 3 [—]
X = haffled condition parameter defined by Table 3 [—]
a = power law consistency index [Pa-sq]
B = correction coefficient defined by Table 3 [—]
y  =impeller dimension parameter defined by Table 3 [—]
y  =shearrate 54
7, = averageshear rate 54
n = correction coefficient defined by Table 3 [—]
Lapp = apparent liquid viscosity [Pa -]
p  =liquid density [kg - m?¥]
T = shear stress [Pa]
x  =power law exponent [—]
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Metzner-Otto Constant of Paddle Impeller with Two Large Blades in Shear Thinninng Fluid
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Power consumption for paddle impeller with two large blades was measured in shear thinning fluid. The test fluid was
carboxymethylcellulose (CMC) solution. Metzner-Otto constant kswas estimated by using Metzner-Otto method (1957). The constant ks
increased with increasing the impeller diameter. The estimated ks showed a good agreement with the values correlated by equation of

Kamei et al (1994).



