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Two-Phase Flow Simulation of 50L Fucoidan Stirred
Tank Based on CFD-PBM
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Abstract: In the recent years, fermentation industry has developed rapidly, and microbial fermentation has
become an efficient and energy-saving way to produce target resource. In this paper, a 50L stirred tank
was selected, and the fluid was fermentation liquid of Enterobacter cloacae at 12th hour, 36th hour and
60th hour, which was to produce Fucoidan. The flow characteristics of the fermentation liquid were meas-
ured by a rheometer, and the CFD-PBM coupling model was used to numerically simulate the gas-liquid
two-phase flow and bubble breaking and aggregation in the three-layer stirred tank. Power consumption
and Mixing index are used to evaluate the mixing effect quantitatively. The result shows that rheological
curve of the fermentation broth satisfies the flow characteristics of the power law curve. During the stir-
ring process, three circulation flows were formed in the 50L stirring tank. The increase of the viscosity in
the stirred tank make the power consumption and gas holdup higher, but make the mixing effect worse.
The bubble size distribution indicates that the bubble size distribution in the fermentation tank is between
1-25. 19 mm. The CFD-PBM coupled model has a good simulation effect on the gas-liquid dispersion in the
medium-sized mixing tank, and provides reference and guidance for the real-time monitoring and control of
the biological mixing tank.

Key words: aerobic fermentation; stirred tank reactor; CFD; PBM; gas holdup
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