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Modeling Heat and Mass Transfer in Drying of Single-kernel Brown Rice
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Abstract

Effective moisture diffusivity (D) can also help in making decisions on whether rice at
particular moisture can be exposed to dry or humid environmental conditions and it is necessary for
designing and modeling the drying process. This research aims to develop a three-dimensional
mathematical model that is able to simulate the transport of heat and mass within brown rice during
hot air drying. In this study, the finite element modeling of brown rice consists of two isotropic regions
namely endosperm and bran. The moisture diffusivities in different components (bran and
endosperm) of brown rice were determined by minimizing the sum of square of deviations between
the predicted and the experimental values of average moisture content during thin layer drying. The
simulation results showed that the model simulates the moisture contents in brown rice well and it

provides a better understanding of the transport processes in the different components of the brown
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rice. Moisture diffusivities of brown rice components were found to significantly increase (P<0.05) with

the increase in drying air temperature. The mean diffusivity values of bran and endosperm are

(6.8621.9x10 ° and (7.81+2.8)x10" m’/s respectively.

Keywords: Brown rice/Drying/Effective Diffusivity/Finite Element
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Modified Henderson &%
1
M, =001 MEL=RH) | (34)
~-K(T+C)

e RH A AMUTIUSUINS (decimal) A1pe K,C
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Henderson
wiat1 A
K C N
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