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Determination of the effective diffusivity coefficient of Apple Slice during Vacuum
Drying
Nadi, Fatemeh'; Abdanan Mehdizadeh, Saman®
'Department of Agricultufal Machinery Engineering, Azadshar Branch, Islamic Azad University, Iran.

“Department of Mechanics of Biosystems Engineering, Ramin University of Agriculture and Natural Resources of
Khuzestan,lran.

Abstract

Drying is the process in which, increase of heat is utilized to reduce moisture content of materials. Employing
vacuum in this method, reduce the heat required for drying; this leads to reduce damages to the final product as
well as degradation of its structure. The results show that the use of vacuum in all methods of drying fruits has
different effects. The aim of this study was to determine the kinetics of vacuum drying of thin apple layers to
calculate effective diffusivity coefficient. Thin layer drying experiments were performed under three levels of
temperatures (50, 60 and 70 °C), pressure of 2.0 bar and thickness of 5 mm. The entire process occurred in the
falling rate period. To explain moisture transfer of thin layer of apples, Fick's diffusion model was used. The

results showed that the effective diffusivity coefficient in the samples dried at temperatures between 50 to 70°C,
4.76x10-10-6.72%x10-10, which shows the effect of drying temperature on the diffusivity. Using Arrhenius
relation, activation energy 14.71 kJ/mol was obtained.
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