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Numerical study of porous vacuum drying process
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Abstract:

Due to the drying process which is simultaneous heat and mass transfer, therefor the
governing luikov equations are solved numerically for an apple. Pressure of the
surrounding air of the samples decreased linearly over a minute and then became
constant. Although at first it seems that the period in which the pressure decreases
linearly is minimal compared to the total drying time,but this study shows that the
characteristics of this phase are very important. In this study, two-dimensional transient
solutions are performed using FORTRAN and the impact of stress on physical -
Thermal properties of air has been investigated and also the distribution of temperature
and humidity of the square sample in accordance with pressure decrease of the vacuum
chamber is obtained. Effect of heat and mass transfer coefficients, which are
determining parameters in heating process modelings, have also been analyzed and
shows that for high heat transfer coefficient, the temperature in the center of the apple
reaches to equilibrium faster because more heat is transferred from the fluid to the
surface of the apple, While under the same conditions, no significant changes have been
observed in the rate of moisture. Temperature will not change much due to the change
in the coefficient of mass transfer while under the same conditions, the object’s
humidity changes. Large qualitative changes that occur during the drying process, such
as the density changes that could be the motivative force of the molecular penetration as
a way for mass transfer and also the heat capacity which is effective in the rate and
magnitude of heat transfer, have been investigated and the effect of humidity for faster

drying of the sample is studied.
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