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Fig. 1 Schematic diagram of mixing vessels



1 [ I | ]\
b b
-]
d d d d d
MAXBLEND FULLZONE FULLZONE (dished bottom) ~ Supermix MR203 Supermix MR205

Fig.2 Schematic diagram of large two-blade impellers
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Table 1 Correlation of Nagata (1956) for two-blade paddle impeller

X = i oH
= 2In(D/d)/[(D/d)-(d/D)]
y=[rin(Did)/(DIc’)]
17=0.711{0.157 + [n, In(D/A)]***}4 n, [ 1-(@/DYT}
Baffled condition
Np= [(1+X) ] Nerax
X = 4.5(B/D)Ne"8Norma? + Neo/Norma
Fully baffled condition
=10(n, i)™ n,bid = 054
Nems« { =83y 7obid) 054<n,bid = 16
=10(n, /)™ 1.6<n,>"bid
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= —+ e — -
Re 10° + 3.2Re%®® D
A=14+(b/D){670(d/D—0.6)>+185}

[{13-4(b/D-05)*-1.14(¢/D)|

B=10

p= 1.1+4(b/D)—2.5(d/D—0.5)*—7(b/D)"*

Table 2 Correlation of Kamei et al .(1995,1996) for paddle impeller

Unbaffled condition

Neo = {[127 FUBLIDH)}H

f=CuReg+ C{[(Ci/Rec) + Reg]+ (F.1CY"™}"
Req=nd’o/is
Reg={[7An(DId)]/(4d/AD)}Req

CL=0215/m(d/H)[L-(d/D)’}+183(/H)(ny2)"

Ci= [(1.96X+) 78+ (0.25) "8 V7®

m=[(0.70XC%P) 78+ (0.333) "4 V7

Cy= 23.8(d/Dy 32 (b/D) 18 %™

f. =00151(d/D) c>*®

Table 3 Geometry of large two-blade paddle impellers

Impeller d[m] b[m]
MAXBLEND 0.098 0.180
0.109 0.180
0.119 0.180
0129 0.180
FULLZONE 0.088 0.167
0112 0.159
(Dished Bottom) 0.113 0.186
Supermix MR203 0.104 0.160
MR205 0.132 0.140
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Figure 3 Effect of Reynolds number on power number for
MAXBLEND  d=0.098m (dished bottom)
O:observed without baffle, /\:observed with two baffles, [J:
observed with four baffles, black line: correlation line of Table 2, red

line: correlation of this work
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Figure 4  Effect of Reynolds number on power number for

MAXBLEND d=0.109 m (dished bottom)

The symbols and lines are the same as in Figure 3.
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Figure 5 Effect of Reynolds number on power number for
MAXBLEND  d=0.119 m (dished bottom)

The symbols and lines are the same as in Figure 3.

Figure 6 Effect of Reynolds number on power number for
MAXBLEND d=0.129 m (dished bottom)

The symbols and lines are the same as in Figure 3.
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Figure 7 Effect of Reynolds number on power number
for FULLZONE  d=0.088m (flat bottom)

The symbols and lines are the same as in Figure 3.
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Figure 9 Effect of Reynolds number on power number for

FULLZONE (dished bottom)

The symbols and lines are the same as in Figure 3.
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Figure 8 Effect of Reynolds number on power number

for FULLZONE  d=0.112m (flat bottom)

The symbols and lines are the same as in Figure 3.
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Figure 10 Effect of Reynolds number on power number
for Supermix MR203 (flat bottom)

The symbols and lines are the same as in Figure 3.
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Figure 11 Effect of Reynolds number on power number
for Supermix MR 205 (flat bottom)

The symbols and lines are the same as in Figure 3.
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Nomenclature

b =height of impeller blade [m]
By = baffle width [m]
C  =clearance between bottom and impeller [m]
D  =vessel diameter [m]
d =impeller diameter [m]
H  =liquid depth [m]
No  =powernumber (=P/mn’d®) [—1
Npy = power number at non-baffled condition [—]
Nprex = power number at fully baffled condition [—]
n  =impeller rotational speed [s']
ng  =number of baffle plate [—]
n,  =number of impeller blade [—]
P =power consumption W]
Rey =impeller Reynolds number (no®o/2:) [—]
T  =shafttorque [N+ m]
u =liquid viscosity [Pa - 5]
o =liquid density [kg + m?
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The power consumption of several wide-paddle impellers developed by mixer companies in Japan was measured over a wide

range of Reynolds number, from laminar to turbulent flow regions. The power consumption of all wide-paddle impellers examined

could be correlated by using Kamei and Hiraoka's expressions with the coefficients modified in this work.



