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Tank design and parameter optimization of the fruit grain liquid storage
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Abstract: A fruit grain beverage liquid mixing tank was designed in
this study, including the structure of the cylinder block and the mix-
ing paddle, and related parameters were provided. The numerical
simulation was carried out by orthogonal test and FLUENT, to deter-
mine the influence degree of the factors, such as the installation
height of the agitator, the diameter of the impeller and the rotation
speed of the propeller, and the parameters of the stirred tank, were
optimized to obtain the optimal parameter solution. Results: The
main order of the factors that influenced the stability of the agitator
concentration was as follows: the diameter of the paddle, the stirring
speed, the height of the lower paddle. The results in the present
study could provide contribution to the follow-up design of fruit juice
beverage filling machine.
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Table 1 Reservoir parameter
FEmEAE/mt S S RSF(DXH)/mm  # H42/mm
1 350 L 700X900 40
2 600 L 1 010X 800 40
3 1000 L 1 200X1 000 40
4 2 000 L 1 380X1 420 50
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Figure 1 Reservoir cylinder block structure
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Figure 2 Mixing flow pattern
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Figure 3 Storage tank model
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Figure 4 Three dimensional liquid storage tank
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Figure 5 Grid drawing of liquid storage tank
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Figure 6

The radial velocity of the horizontal plane and the circumferential velocity of the

vertical face after mixing and stability
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Figure 7 Velocity acquisition map
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The level of fruit grain distribution of the vertical face andthe vertical face
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Table 2 Factors and levels of the experiments
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Table 3 Experimental scheme and experimental result
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