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Simulation analysis of agitating flow field in largethreonine

fermentor based on Fluent
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Abstract: The flow field in large threonine fermentor as the re-
search object, by using Fluent software, combining the parame-
ters of threonine fermentation process, and the method of com-
putational fluid dynamics with Multiple Reference Frame and Eu-
lerian multiphase flow model was used to the simulation of single-
phase flow and gas-liquid two-phase flow in the mixing process of
four stage impeller assembly in fermentor. Distribution of fluid
field, power of impeller and volume fraction of gas-phase were
also analyzed. The results show that the power of submerged im-
peller was not affected by the increase of liquid level, and the in-
crease of density in the fermentation process would lead to an in-
crease in the power of the impeller and the two factors are ap-

proximately proportional. Moreover the total power of the pro-
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peller decreased by 20.9% after aeration, the average volume
fraction of gas was stable at about 21.4%.
Keywords: flow field; four stage impeller assembly; large threo-

nine fermentor; simulation analysis
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Figure 1 Three dimensional model offermentor
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Figure 2 Grid partition offermentor
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Figure 3 Velocity vector diagram of axial section

infermentor (90 r/min)
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Figure 4 Velocity cloud chart at different heights
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Figure 5
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Velocity vector diagram of axial section in

fermentor during aeration
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Figure 7 Power of impeller under different

densities (90 r/min)
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Table 2 Variation of impeller power between ventilation

and non-ventilation
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Figure 8 Gas holdup at different times
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