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Simulation and Experimental Research on Mixing Enhancement in Laminar

Regime for a Planetary Mixer

LU Jingang ZHOU Youyou SUN Shuai SUN Jingchen YANG Ding LIU Hailong

(School of Energy and Power Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract This article conducts numerical simulations on the planetary laminar stirring flow field
and visualization experiments on its mixing performance, respectively. The numerical simulation
results show that in the planetary stirring scheme, the stirring blade periodically sweeps over most of
the area inside the stirring tank, breaking the symmetry of the flow field under conventional central
stirring scheme, reducing the circulation area, and expanding the high-velocity flow area. In addition,
increasing the rotational speed of the stirring blade can increase the relative difference between the
high and low velocity zones in the flow field. The visualization experiment results show that the
planetary laminar flow stirring scheme can promote material exchange of fluids in different regions,
significantly reduce the area of the mixing isolation zone, and the mixing process of the upper and
lower fluids in the stirring tank are different. Increasing the rotational speed of the stirring blade
can further improve the mixing effect of the fluid, and ultimately, the fluid in the stirring tank can
be fully mixed.

Key words planetary stirring; laminar mixing; laser-induced fluorescence (LIF); isolated mixing
region (IMR); mixing degree
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Fig. 1 Schematic description of a planetary stirrer model
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Fig. 3 Schematic description of the visualization experiment
platform
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(a) Impeller assigned in the middle
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(b) Planetary stirring scheme
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Fig. 4 Velicity contour and streamlines in plane y = 0 mm
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