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A new method for determining mixing time in stirred tanks
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Abstract: A new definition of mixing time was proposed based on the fraction of well-mixed volume. The

mixing process in the stirred tank with a single Rushton turbine was examined by solving the transport

equation of the tracer based on the numerical simulation of the whole flow field. It was shown that the

value of mixing time was dependent on the speed and position of impeller. Mixing time decreased with the

increase of impeller speed at the same volume concentration. When the impeller was in the center of the

tank, the mixing time was the shortest. The draft tube with proper dimension and position could effectively

decrease mixing time,
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Fig. 1 Sketch of stirred tank
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Fig. 2 Concentration distribution of tracer at different time
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Fig. 3 Comparison between different detectors and

volume concentrations at injection P1 (N=250 r « min ')
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Table 2 Comparison of predicted dimensionless mixing time with experimental data in Ref. [3]
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Fig. 4 Effect of impeller speed on mixing time
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Fig.5 Effect of feed position on mixing time
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Fig. 6 Effect of impeller clearance on mixing time
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Fig. 7 Effect of draft tube on mixing time
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Table 3 Geometric dimensions of draft tube

Case No. C d, C./T H.,/T
1 T/6 — — —
2 T/6 0.55T 0. 44 0. 44
3 T/6 0.55T 0. 28 0. 44
4 T/6 0.72T 0. 44 0. 44
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