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CHAIROEK CHUEAPRASAT : ANUMERICAL STUDY OF HEAT AND
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CFD IN PADDY DRYING/PADDY DRYING/GRAIN DRYING

Governing equations describing the simultaneous heat and mass transfers for a rice
grain during a drying process were solved by using a Computational Fluid Dynamic (CFD)
code based upon the finite volume method. The rice grain was modeled as a continuous
ellipsoid divided into three layers: hull, bran and endosperm. Unsteady heat conduction and
moisture diffusion took place within the kernel and convective heat and mass transfer took
-place between the kernel surface and the drying air medium. The initial and boundary
conditions were given by uniform initial temperature and moisture distributions inside the
rice kernel, temperature and relative humidity of the heated air were also specified in the
like manner. In this research, experimental results from thin layer drying were used to
compare with those of the CFD. In general, the comparisons were satisfactory especially
the occurrence of the maximum temperature gradient along the short axis of the ellipsoid
within a few seconds. The maximum moisture gradient, which is more important occurred
at a much later time in about 45 min. It could thus be concluded that CFD, if used properly,

can be used to compliment experiments in paddy drying research.
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