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Simulation of tempering drying of porous media based on
COMSOL multi-physics field
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Abstract: [ Objective] To investigate the variation laws of temperature and humidity fields during the tempering process. [ Methods]
Using corn kernels and grain piles as porous media, perform multi-physics field coupling using the heat and moisture flow interface in the
COMSOL Multiphysics heat transfer module. [ Results] Five tempering and six drying processes reduced the relative humidity of corn
kernels from 22.5% to 4.97%, and after two tempering and three drying processes, the average relative humidity of corn kernels decreased to
11%. The drying effect improved by 9.5% compared to no tempering drying. The same effect was obtained by the strategy of tempering at
normal temperature with less drying time. [Conclusion] The tempering strategy effectively improves he drying rate by reducing the
moisture gradient, shortening the overall hot air drying time. However, the drying and slow fermentation times are increased. The
application of ambient temperature ventilation slow fermentation strategies in the air-drying chamber can further reduce the number and
duration of slow fermentation sessions required in the later stages of drying.
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Table 2 Material properties of corn kernels
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i 8.97X 10 %exp(—3 020.2/T)M"? 0.167 2010 1150

KIEIEFL  4.08X10 ®exp(—2 506.6/T)M"?

T 9.65X10 Texp(—1 588.1/T)M'?

F R 3.69X 10 °exp(—3 559.1/T)M"*
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Figure 2 Model verification results
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Figure 3 Simulation results of tempering drying
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Figure 4 Cloud chart of relative humidity field during tempering drying
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Figure 5 Tempering drying of corn kernels at different locations
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Figure 6 Cloud chart of temperature field and relative humidity field of multi-grain first tempering
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