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Numerical analysis of the influence of multi-paddle variable speed on
the mixing uniformity in desulfurization slurry tanks
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(1. School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China;
2. Tianjing Herun Technology Co., Ltd., Tianjing 300380, China)

Abstract: To investigate the effect of multi-paddle variable-speed stirring on the uniformity of a
desulfurization stirring tank, a large side-entering agitator with three evenly distributed impellers was
taken as the research object. A three-dimensional transient model was established based on the Eulerian
two-phase flow model and the k-¢ turbulence model. The uniformity under constant-speed stirring and
multi-paddle variable-speed stirring conditions was compared. The influence of solid volume fraction on

variable-speed stirring was discussed, and the effects of different variable-speed patterns, amplitudes,
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and frequencies on the internal uniformity of the stirring tank were analyzed. The results show that

variable-speed stirring can effectively reduce the accumulation area of solid particles at the bottom.

Among the methods, three-impeller variable-speed stirring achieves the best effect, reducing the high

solid volume fraction region volume by 13.62% compared to constant-speed stirring. As the solid

volume fraction increases from 0.2 to 0.5, multi-paddle variable-speed stirring consistently reduces the

non-uniformity, with better improvement at lower solid volume fractions. Larger speed amplitudes and

moderate frequencies lead to better uniformity, and among various variable-speed patterns, the

trapezoidal variable-speed method exhibites the best stirring performance.

Keywords: desulphurization; side-entering agitator; variable-speed stirring; numerical simulation;

multiphase flow
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Tab.1 Main structural parameters of the end-plate propeller
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Fig.1 Stirring tank and stirring paddle models
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Fig.2 Relations between flow velocity and height under
different grid numbers

F2 WELXM
Tab.2 Grid independence
s 4 I (mes ) BEE/%
1.04x10° 0.2947 —
2.02x10° 03024 2546
3.03x10° 0.2948 2.513
3.96x10° 0.2957 0.305
5.25x10° 02998 1.387

3 MEXEHENETEE

Fig.3 Schematic diagram of the grids for the side-entering
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Fig.4 Stirring speed at constant speed and variable speed
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Fig.5 Streamline and velocity distribution on the horizontal section at a height of 1 m in the stirring tank
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Tab.3 Statistical table of the volume of high concentration
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Tab.4 Relative standard deviation of each model after stirring
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