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Fluid-solid coupling simulation analysis of multi-layer

stirring in large-scale fermentation machine
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Abstract; Based on the finite element method, the influence of cutter speed on stirring effect and stress de-
formation under fluid-solid coupling was analyzed. In the hydrodynamics analysis, the tracer concentration
method and multiple reference frame method were used to study the influence of rotating speed on the mixing
effect. Then the static and dynamic modules were connected to study the force and deformation of the tool at
different speeds, and the safe speed range of the mixing blade was obtained. Results show that before reaching
the critical speed, the mixing time is sensitive to the change of speed, and the force and deformation of the im-
peller also increase with it. Considering the flow field, mixing time, stress and strain, the comprehensive index
is higher when the mixing speed is set as 200 r/min.
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Structural diagram of fermentation tank (unit: mm)
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