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Simulation analysis of tobacco leaf redrying and drying
process based on COMSOL
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Abstract: Objective: To study the drying shrinkage mechanism of
tobacco leaves during the redrying process. Methods: Based on
the theory of porous media and elasticity, combined with
Fourier’s law and Fick’s law. the numerical simulation of the
thermal expansion, hygroscopic expansion and temperature cou-
pling process in the tobacco leaf drying process was realized. Re-
sults; During the redrying process, the maximum stress occurred
when the tobacco leaves were dried for about 3 minutes. The
moisture stress during the drying process was much greater than
the thermal stress; During the low-temperature slow-curing
process, the internal moisture evaporation rate of the tobacco
leaves was low, so that the shrinkage rate of the tobacco leaves
was not high; The shrinkage rate in the drying stage during the
redrying process of tobacco leaves was 10%, and the maximum
error was 3%. Conclusion: The moisture content is the main in-
fluencing factor of the drying shrinkage and deformation of

tobacco leaves.
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Figure 1 Grid diagram of tobacco leaf model
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Figure 2 Simulation flow chart
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Figure 3 Schematic diagram of tobacco leaf drying
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Figure 4 Tobacco leaf drying curve
-4
Lo.16f
E0.14F
¥ o012
¥ col0r
41 Z0.08F
g 0.06
0.04
= 0.02
0400 L L L L L L L L J
0 100 200 300 400 500 600 700 800 900
]
Time/s
BS5 Mt ATRELELSA
Figure 5 Tobacco simulation drying scatter trend chart
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Figure 6 Temperature change curve of tobacco leaf
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Figure 7 Temperature distribution at different

drying time
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Figure 8 Moisture distribution at different drying time
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Figure 9 Thermal stress and moisture stress

comparison curve
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Figure 10  Stress distribution at different drying time
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Figure 11  Strain distribution at different drying time
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Figure 12 Thermal strain and moisture strain
comparison curve
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