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Table 1 Impeller dimensions
Diameter, D (m) DIT
0.135 0.28
0.158 0.33
0.190 0.40
0.238 0.50

Note: T is tank diameter.
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Table 2 Regression results based on Eq.(2)
L-F F-L

A B R? A B R?
0.28 1305 0788 0997 1987 0782 09901
0.33 0989 0891 0993 1129  0.838  0.963
0.40 0.744 1063 0993 0792  1.081  0.996
0.50 0259 1259  0.964 0244 1182  0.994
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Table 3 Regression results of Py/P, based on Eq.(7)

DIT a b c R?

0.28 0.711 —-0.0883 -0.0243 0.963
0.33 0.685 -0.0974 —-0.0259 0.930
0.40 0.727 -0.0781 -0.0131 0.959
0.50 0.774 —-0.0535 0.0051 0.905
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Gas-Liquid Dispersion by Hollow-blade Disk Turbines

ZHANG Xin-nian!, LIU Xin-wei’®, BAO Yu-yun', GAO Zheng-ming"

(1. School of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029, China;
2. School of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: The influences of impeller diameter (0.28T, 0.33T, 0.40T and 0.5T) on critical impeller speed for gas dispersion, gassed power
consumption and gas holdup were studied in a 0.476 m i.d. stirred tank with dished base agitated by a hollow-blade disk turbine. The
results show that the flooding transitions measured from loading to flooding (L—F) and from flooding to loading (F-L) by means of
increasing and falling gas rates show a hysteresis for low D/T, which becomes indistinct with the increase of D/T. At certain gas rates,
D/T has no effect on relative power demand (RPD, the ratio of gassed power to ungassed power). For given power consumption, gas
holdup increases slightly with increasing D/T at low gas rate, whereas it decreases apparently at high gas rate. The results and the
correlations are of particular relevance to the design and operation of sparged gas—liquid stirred reactors.

Key words: stirred tank; hollow blade disk turbine; flooding; gassed power consumption; gas holdup



