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Unbaffled condition
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Req=nd’ous
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Baffled condition
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Fig.1 Dimension of rectangular mixing vessel
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Fig.2 Correlation of power number for paddle impeller. Symbols are

power number observed and lines are correlated ones. Broken line;

non-baffled cylindrical vessel, Black symbols and solid line ;

rectangular vessel with liquid height equal to the diagonal. Red symbols

and solid line ; rectangular vessel with liquid height equal to the side.

D =0.183m d=0.070m
10% np:4 3

Np [-]

D =0.240m d=0.100m

Re [-]
Fig.3 Correlation of power number for pitched paddle impeller. The

symbols and lines are the same as in Fig.2.
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Fig.4 Correlation of power number for Rushton turbine. The symbols

and lines are the same as in Fig.2.
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Fig.5 Effect of impeller position on power number
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Nomenclature

b = heightofimpeller blade [m]
By = baffle width [m]
C = clearance between bottom and impeller [m]

D = characteristic length., diagonal for rectangular

and diameter for cylindrical diameter [m]
d = impeller diameter [m]
H = liquid depth [m]

Np = powernumber (=P/ord’)

Npp = power number at non-baffled condition [—]
Npx = power number at fully baffled condition [—]

n = impeller rotational speed [s"]
ng = number of baffle plate [—]

n, = numberofimpeller blade [—]



P = power consumption [W]
Rey = impeller Reynolds mmber (no0/4z) [—]
T = shafttorque [N +m]
1 = liquid viscosity [Pa - s]
p = liquiddensity kg - m”]
¢ = angle ofimpeller blade [rad]
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Correlation of Power Consumption for Rectangular Mixing Vessel
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Power consumption of rectangular mixing vessels with the paddle, pitched paddle impeller and Rushton turbine was measured.
The power number data of those vessels haven’t published. It was found that the power numbers of rectangular vessel with these
impellers corresponded to those of cylindrical vessel with the diameter equal to the diagonal of the rectangular vessel and baffle of

Bw/D=0.1 and ng=1.
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Table 1 Correlation of Kamei et al. for paddle impeller (Kamei et al., 1995, 1996)

f=CL/Reg +{[(C,/Reg)+Reg " +( f.. / C)V™}™

y=InIn(D/d)/(BD/d*)]"
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Table 1 Correlation of Kamei et al. for paddle impeller (Kamei et al., 1995, 1996)

f=Cy/Reg +CH{[(Cy / Reg)+Rec " +( fo. / COV™}™

y=[nIn(D/d)/(BD/d)y°]"
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