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Numerical simulation and optimization of sterilization process of

canned yellow peach based on Fluent
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Abstract: To explore the heating process in food canning steriliza-
tion operation, the influence of the size change of the existing
canned packaging on improving sterilization efficiency, energy
saving, and consumption reduction was investigated. The flow
field and temperature field were simulated and analyzed by
ANSYS Fluent software, and the reliability of the simulation was
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verified by experiments. On this basis, the bottle shape of canned
yellow peach was improved to improve the sterilization efficiency.
The results showed that the temperature rising trend of the test
results was consistent with that of the simulation results. and the
maximum error was 3.5 degrees. The diameter of the bottom of
the can was negatively correlated with the maximum flow rate in the
tank. The smaller the diameter of the bottom of the can was, the
higher the maximum flow rate of the liquid in the tank was. Under the
same height and volume conditions, reducing the bottom diameter
could improve the bactericidal efficiency. Canned cans with the bottom
mm had the best bactericidal effect, and the

efficiency was 10.26% higher than that of cylindrical cans. ANSYS

diameter of 52. 5

Fluent could accurately simulate the change of temperature field in the
sterilization process of canned food, and provide the basis for optimi-
zing the sterilization process.

Keywords: canned package; finite element analysis; ANSYS Flu-

ent; optimization design
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Figure 1 Three-dimensional model of canned peach
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Table 1 Physical and thermal properties of liquid and solids used in simulations
L LR A # Bk B Bk
iy kg/m? 1022 2 500 1.086 8 X103 —2.437 7XT—2.420 1 X10 3 X T2(R=0.998 5)
I J/ (kg « K) 3992 750 3 683.9+1.451 0X T-+3.496 5X10 * X T?(R=0.998 0)
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Figure 3 Temperature Curve in Sterilization
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Figure 5 Changes of flow rate and temperature

during sterilization
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Figure 6 Standard sterilization time for cans with

different bottom diameters
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Figure 7 Cross-sectional view of temperature distribution in canned peach
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Figure 8 Cross-sectional view of flow field distribution in canned peach
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