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Table 1  Regression results based on eq. (2)
AR m b ¢ R?
PDT +2WH,, 1.242 0. 180 0.112 0.991
HEDT +2WH,, 1. 741 0. 151 0.122 0.990
HEDT +2WHy 2.340 0.102 0. 090 0. 994
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Table 3  Regression results based on eq. (3)

4 A a B R?
PDT +2WH,, 4.918 0.394 0. 876 0.990

HEDT +2WH,, 2.104 0. 536 0.730 0.977

HEDT +2WHy 0.931 0.516 0. 540 0.975
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gas dispersion in an aerated stirred reactor with multiple

Power consumption and mass transfer for various impeller
combinations in a stirred tank

ZHANG JinJin GAO ZhengMing CAI YaTing BAO YuYun®

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

Abstract . Six-half-elliptical-blade disk turbine ( HEDT), parabolic-blade disk turbine ( PDT), and four-wide-
blade hydrofoil impeller (WH) pumping down (D) and pumping up (U) have been employed in three combina-
tions (PDT +2WH,,, HEDT + 2WH,, and HEDT + 2WH, ) in order to investigate the gassed power demand and
volumetric mass transfer coefficient (k;a) in a stirred tank with a diameter of 300 mm. The results show that the
relative power demand ( RPD) decreases with the increasing agitation speed and gas flow number. The RPD of
HEDT +2WH,, is above 0. 75 under all operating conditions, higher than that of other two impeller combinations.
kya of all the three impeller combinations increases with increasing power input and superficial gas velocity (u, ).
An increase in u can increase k,a to a great extent at low ug, but the positive effect of u; on k a decreases when
the gas flow rate is relatively high. There are no obvious differences in k; a for different impeller combinations at low
uc. PDT +2WH,, shows the best mass transfer performance when u, =0.0078 — 0. 039 m/s and HEDT +2WH,,
shows the worst mass transfer performance when u; =0. 039 m/s. Finally, the regressed correlations for gassed pow-
er number and £, a were obtained for actual industrial designs and applications.

Key words: stirred tank; gassed power consumption; volumetric mass transfer coefficient; multi-impeller
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