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Fig.1 Dimension of mixing vessel



Fig.2 Photograph of concave turbine
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Fig.3 Effect of aeration on power consumption (n=360rpm)



5]

Lt

ol b JIEE _ RN EE _
— (@)Rushton turbine -1 - (b) concave turbine
0.50 [ ] 10 ¢ 0.50 u
shgie| M single]
4 -y
Hs
™
e |
S
" ol |
107% 4. Eq()
H_,,'Q’i’(
10° 10¢ 10° 10° 10* 10°
P, (1/3P,+P.)[W¥/m"] P, (1/3P,+P.)[W¥/m"]
Fig.4 Correlation of mass transfer volumetric coefficient (a)Rushton turbine, (b) concave turbine
Figure 4 1213T7 v = b F—tr bavr—T7 2 —E v OWE P, = aeration power consumption per unit volume
BRI Ka & HEOAVR LIcB) 3T A—& L OBR% (=pgHQV) W-m?]
Y, THDHBEFRE FRRIC BAHTHBIC&, 3T L6 T8 Pg = agitation powver consumption per unit
RN )73F U ChIUTRI—D KaniGbild 2 & isbhoTs, volume under aeration (W]
Q = gasflowrate [m® - s
V = liquid volume [m?]
= B Z = clearance between vessel bottom and sparger [m]
=T B LRI AR e — G
Literature Cited

5 Z LI X ORI OIE T 252 TE 5 2 LA S )
(78T, IBICREIEIC L O TR EIA R Ik S OFF
BCCHERT 2 Z LNATRETH D . FoAMMEL RENT,

Nomenclature

b = height of impeller blade

C = clearance between sparger and impeller

D = vessel diameter

d = impeller diameter

d; = spargerdiameter

H = liquid depth

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

Kia=  volumetric gas-liquid mass transfer coefficient

n = impeller rotational speed

Na = aeration number (=Q/nd"®)

Py = power consumption under no aeration

Py = power consumption under agration

[m]
[m]
[m]
[m]
[m]
(m]

[m]
5]
[s7]

[l

Kamei, N., Y. Kato, Y. Tada, J. Ando and Y. Nagatsu; “Effects of Sparger
Geometry on Power Consumption and Mass Transfer in
Gas-Liquid Agitated \essels with Disk Turbine,” J. Chem. Eng.
Japan, 42,664-663(2009)

Kamei, N., K. Mitsuhashi, E. Oda, H. Furukawa, Y. Kato and Y. Tada;
“Scale up and Effect of Sparger Position on Power Consumption
and Mass Transfer in Mixing Vessel with Disk Turbine,” Kagaku
Kogaku Ronbunshu, submitted

Saito, F, AW. Nienow, S. Chatwin and L.PT. Moore; “Power, Gas
Dispersion and Homogenisation Characteristics of SCABA
SRGT Rushton Impellers,” J. Chem. Eng. Japan, 25, 281-287
(1992)

Sato, K., H. Shimada and Z. Yoshino; ” Gas Absorption Efficiency of
Gas-Liquid Constructors with Mechanical Agitation,” Kagaku
Kogaku Ronbunshu, 15, 733-739 (1989)

The Society of Chemical Engineers, Japan; Kagaku Kogaku Binran, 6th
ed., p. 435, Maruzen, Tokyo, Japan (1999)
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A gas-liquid mixing vessel without decreasing the power consumption with aeration is very useful. The power
consumption and mass transfer volumetric coefficient were measured with mixing vessels having a concave turbine and a large
ring sparger. When the concave turbine and the large sparger with the diameter of sparger to impeller =1.3 was used, the aerated
mixing power consumption did not decrease. In addition, the mass transfer volumetric coefficient can be correlated with the

equation of Sato et al.(1989).



