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Evaluation Method of Mixing Characteristics in Chemical Reactors

Yasushi SASAKI, Manabu IGUcHI and Shinichiro YOKOYA

Synopsis : The tracer response method was widely used to study the mixing properties of steelmaking reactors. In this study, by applying the indexes of
fluid mixing based on information entropy, the local mixing properties in vessels were simulated under two different conditions. Especially

the two important roles of mixing, distributor and blender, were discussed based on the simulated results. It was also shown that the results

obtained by the tracer response method could be correlated to the index based on information entropy. The indexes of fluid mixing based on

information entropy were confirmed to be quite useful to analyze the mixing properties of chemical reactors for the improvement of the mix-

ing efficiency.
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Fig. 1. Batch mixing reactor. (¥ total volume, V;;: divided
region’s volume).
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Fig. 2. Divided 12 regions in the cylindrical vessel.
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Table 1. Transition probability between 12 regions in the

vessel for normal mixing.
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Table 2. Transition probability between 12 regions in the
vessel for enhanced mixing.
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Fig. 3. Local mixing index distribution of M, M, and M;
for normal mixing.
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Fig. 4. Local mixing index distribution of M, M, and M7
for enhanced mixing.
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Fig. 5. Comparison of mixing rate for normal mixing and
enhanced mixing when the tracer is injected into
the region 3.
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Fig. 6. Comparison of mixing rate for normal mixing and
enhanced mixing when the tracer is injected into
the region 3.
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Fig. 7. Tracer response curves in the region 1, 3, 7, 9 and
12.
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