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Fig.1 Schematic diagram of experimental apparatus
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Fig.2 Photographs of gas dispersion
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Fig.3 Effect of sparger and impeller position on power consumption (Upward aeration)
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Fig.4 Effect of sparger and impeller position on power consumption (Upward aeration)
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Fig.5 Effect of sparger and impeller position on power consumption (Downward aeration)
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Fig.6 Effect of sparger and impeller position on power consumption (Upward aeration)
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Fig.7 Correlation of K a (D=0.2m: upward aeration)
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Fig.8 Correlation of K, a (D=0.24m: upward aeration)
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Nomenclature

By = baffle width [m]
b = heightof impeller blade [m]
C = clearance between sparger and impeller [m]
D = vessel diameter [m]
d = impeller diameter [m]
d; = sparger diameter [m]
H = liquid depth [m]

H, = clearance between vessel bottom and center of
impeller blade [m]

Kia=  volumetric gas-liquid mass transfer coefficient [5Y



Ne = power number (=P/on’d®) [

n = impeller rotational speed [
N = number of impeller stage [[]
Na = aeration number (=Q/nd®) [
n, = number of baffle plates []
n, = number of impeller blade []
Py = power consumption under no aeration W]
Py = power consumption under aeration W]

P.,/= aeration power consumption per unit volume

(=2gHQV) W]
Py = agitation power consumption per unit

volume under aeration W-m?]
Q = gasflowrate [m®-sY
T = shafttorque [N-m]
V = liquid volume [m?
Z = clearance between vessel bottom and sparger [m]
p  =liquid density kg - m?
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Table 1 K, a estimated by Eq.(1) with the gas flow rate (1.91vvm) and power consumption (PyV=330W - m?)

VIml  dDEF] PdW] nlpmP* Qx10°[m’s] PIW] Py/Pall™  KalsT]
00063 033 2,06 425 200 0392 37 0023
0037 033 120 276 1.7 412 20 0031
30 033 1000 104 9.7 1490 047 0079
10 033 3310 790 320 7350 032 ol

Table 2 Geometry of experimental scale vessels, impellers and spargers

* Estimated with Np=5, ** Estimated with Py/Py=0.7

D[mm] d[mm] ds[mm] dy/d[-]

200 65 61,82,92 0.94,1.26,1.42
240 80 81,103,120 101,1.29,150
360 120 123,152,181 103,1.27,151




Table 3 Geometry of large scale vessels, impellers and spargers

Wesel  V[m]  D[m] dD[]  H/OH N[ dd]  zD
1 30 12 033 038 3 075 066
2 40 16 033 0.34 2 075 063

Impeller of each stage: Rushton turbine (b/d=0.2,n=6)

Scale up and Effect of Sparger Position on Power Consumption and Mass Transfer
in Mixing Vessel with Disk Turbine
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Power consumption and mass transfer volumetric coefficient were measured with several size of mixing vessels and
ring spargers. When the large sparger (radius ratio of sparger to impeller =1.3) was used, the aerated mixing power consumption
did not decrease and the suitable position of the sparger was proposed. The action of aerated mixing power was correlated with the
ratio of sparger clearance to impeller clearance. In addition, the power consumption and the mass transfer volumetric coefficient in
large scale vessels (3m*and 4m®) were measured to be shown that the mass transfer volumetric coefficient can be correlated with

the equation of Sato et al.(1989).



