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Optimization of Double-Layer Hybrid Turbine
Agitator Based on CFD Simulation
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(1. School of Food Science and Engineering,Jangsu Ocean University , Lianyungang , Jiangsu 222000, China;
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Abstract; In order to solve the problem of multiple and complex agitator combination selection for the 50 L. general-
purpose liquid fermentation tank, eight kinds of double-layer agitator combinations that meet the needs of small
fermentation tanks were designed. The k-g equation turbulence model was used to simulate the fermentation tank by
using CFD software FLUENT. The finite volume method discrete conservation equation was used as the calculation
method, the SIMPLE algorithm was used for pressure-velocity coupling, and the second order upwind scheme was used
for differential format convergence. Through the contrastive analysis of the velocity cloud diagram, vector diagram,
velocity distribution curve and mixing power of the flow field in the fermentation tank, the liquid phase mixing effect in
the mixing process of different agitator combinations was studied. The agitator combination with better mixing effect was
selected to verify the gas-liquid two-phase mixing. The results show that the mixing effect of the fermentation tank was
ideal when the inclined blade disc impeller was on the top and the straight blade disc impeller was on the bottom, and
the maximum speed in the tank could reach 0.28 m/s and the mixing power is only 5. 63 W. The simulation results
provide an important reference for the design and selection of fermenter agitator combinations.

Keywords : turbine stirrer; multistage mixing; CFD ( Computational Fluid Dynamics) ; k- equation turbulence model;
finite volume method ; FLUENT
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Figure 1

Structure of fermenter
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Figure 2 Geometric model and

meshing of fermenter
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Figure 3 Vertical velocity nephogram of different agitator combinations
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Figure 4 Horizontal velocity nephogram of different agitator combinations
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Figure 5 Vertical velocity vector diagram of different agitator combinations
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Figure 6 Velocity distribution diagram of different agitator combinations
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Figure 7 Mixing power of different

agitator combinations
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Figure 8 Gas phase distribution at different times
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