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Table 1 Power number for impellers

Impeller Np
PDT-A 2.10
PDT-B 1.51
HEDT-L 2.25
HEDT-S 1.90
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Table 2 Regression results based on Eq.(2)
for different impellers

Impeller L-F 5 FL >
R A R
PDT-A 0.661 0.986 0.767 0.973
PDT-B 0.940 0.969 0.986 0.959
HEDT-L 0.687 0.990 0.715 0.990
HEDT-S 0.893 0.991 0.921 0.980
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Table 3 Regression results of P4/P, based on Eq.(3)

Impeller a b c R’

PDT-A 0.580 0.158 0.077 0.912
PDT-B 0.766 0.065 0.023 0.95
HEDT-L 0.727 0.078 0.013 0.959
HEDT-S 0.625 0.102 0.004 0.989
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Table 4 Regression results of gas holdup based on Eq.(5)

Impeller a Jij y R?

PDT-A 0.939 0.328 0.600 0.985
PDT-B 0.828 0.335 0.558 0.964
HEDT-L 0.590 0.287 0.482 0.972
HEDT-S 0.751 0.282 0.541 0.989
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Gas—Liquid Dispersion by Hollow-blade Disk Turbines with Different Blade Shapes

MA Zhi-chao, BAO Yu-yun, GAO Na, GAO Zheng-ming

(School of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: The influences of different blade profiles on critical impeller speed for gas dispersion, gassed power consumption and gas
holdup were studied in a 0.48 m i.d. stirred tank with dished base agitated by four different hollow-blade disk turbines respectively,
which were identified as parabolic blades disk turbine (PDT) and half elliptical blades disk turbine (HEDT). The results show that the
flooding transitions measured from loading to flooding show a hysteresis compared with that measured from flooding to loading with
increasing and falling gas rates. Comparing the gassed power consumption and gas holdup between PDT and HEDT impellers, under the
same flow number, PDT impeller has higher relative power demand (Pg/P,, the ratio of gassed power to ungassed power), usually higher
than 0.75, and has less influence to the gas rates, PDT impeller has about 5% higher gas holdup than HEDT impeller over a wide range of
gas rates and better loading capacity. Moreover, the power consumption of PDT impeller is lower to obtain the gas—liquid dispersion at
the same gas flowing rate, therefore it is recommended to the industrial application of the gas—liquid stirred reactors.

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



