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Fig.1 Schematic diagram of experimental apparatus

—75, TN LA SRIE: SHUTV VRV VD55V IRBERRS T
DT T, BRI EAAT OGNS, LOLERDL, 20
£ 9 225 T DI Ay RSB AR B DR, 2
WETESHBN TRV Fiz, JiRo X 5 1ZEE HIdTY
VI AN=T = HND Z LIZ K AR E R LT Z &b,
TR D72 NI Y o ANR—= Dy — b arir—T 4
—E VA LTz HIEKAHEE RS & D e D E T L.

KLY 2 7 A= — TR 1 0 AERE T T~ DIl
R D120, WREPRENE &L, WIS FEHITmN [F
FRRASINL, REEERRT TSR MG O D LB A BND A
STHD. DI, ORI L CIRREADIR N2 2 8
FTRRSNDT=D, TGOV TS ZORER ED L 5



(A

=
}
O 0O
+ +
o O

T T N S S 1

L R+R
|_|0-'*.'.'.'.'.'.'.'.'.'.'.':.':::'.'.:'.'.'.'.'.
I - (B) :
e L C+C_
1. R+R
R Seeerare |5
= | ]
a L ]
0.5 === e

R+R
C+R

=
T T T T e T T
—
@)
~
O
+
O
(T Y T S N N
=
;
(@)
+
O
T SR R T N R

o.5|||||||||I|||||||||I||||

0 0.1 0.2
Na [-]

Fig.2 Effect of aeration on power consumption
(A) single sparger, without baffle, n=300rpm
(B) ring sparger d¢/d=1.3, without baffle, n=300rpm
(C) ring sparger d/d=1.5, without baffle, n=300rpm

Fig.3 Comparison of free surface vortex and bubble dispersion
between without and with aeration (1.77vvm)
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Fig.4 Effect of aeration on power consumption
(A) single sparger, ng=2, n=300rpm
(B) ring sparger dyd=1.3, ng=2, n=300rpm
(C) ring sparger dJ/d=1.5, n==2, n=300rm
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Fig.5 Correlation of volumetric mass transfer coefficient
(A single sparger, without baffle, Q=1.77vwwm
(B) ring sparger dy/d=1.3, without baffle, Q=1.77wwm
(C) ring sparger dJd=1.5, without baffle, Q=1.77vwwm
Solid line : Correlation by Sato et al.(1989)
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Table 1 Power consumption under no aeration Py

Figure C+C[W] CHR[W] R+R[W]
2(A) 061 0.76 0.75
2(B) 055 067 063
2(C) 051 063 0.60
4A) 15 22 23
4(B) 15 22 22
4C) 15 20 21
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Fig.6 Correlation of volumetric mass transfer coefficient

(A) single sparger, ng=2, Q=1.77wwm

(B) ring sparger df/d=1.3, ng=2, Q=1.77wwm

(C) ring sparger df/d=1.5, ng=2, Q=1.77wwm

Solid line : Correlation by Sato et al.(1989)
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Nomenclature

C = clearance between sparger and impeller [m]
D = vessel diameter [m]
d = impeller diameter [m]
d, = spargerdiameter [m]
H = liquid depth [m]

H, = clearance between vessel bottom and center of

impeller blade [m]
Kia=  volumetric gas-liquid mass transfer coefficient [s']
n = impeller rotational speed [5Y
Na = aeration number (=Q/nd®) [
Py, = power consumption under no aeration W]
Py = power consumption under aeration W]

P,, = aeration power consumption per unit volume

(EpgHQV) [Wm?]
Py = agitation power consumption per unit

volume under aeration wm?)
Q = gasflowrate [m® - s
V = liquid volume [m7
Z = clearance between vessel bottom and sparger [m]
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Power Consumption and Mass Transfer in Gas-Liquid Mixing Vessel without Baffle and with
Weak Baffle Condition
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The aerated power consumption and the volumetric mass transfer coefficient were measured in a mixing vessel
without baffles and with weak baffle conditions, equipped with dual impellers that combined a concave turbine and a Rushton
turbine with a large ring sparger. When the ratio of sparger diameter to impeller diameter was = 1.3, no decrease was observed in
aerated mixing power consumption. It was shown that the volumetric mass transfer coefficient for a vessel without baffles and

even with weak baffle conditions can be calculated by the correlation of Sato et al. (1989).



