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CFD-based energy and exergy analysis in hot-air heating of

deep-bed of moist grains

Mohsen Ranjbaran'", Bagher Emadi', Dariush Zare®

1. Biosystems Engineering Department, Ferdowsi University of Mashhad, Mashhad, Iran.

2. Biosystems Engineering Department, Shiraz University, Shiraz, Iran.

Abstract

In the present study the Computational Fluid Dynamics (CFD) was applied to simulate
three-dimensionally hot-air heating process of paddy in a deep-bed grain dryer. The
simulation results were validated against experimental data. The values of Mean Relative
Deviations for the prediction of grain moisture content, air temperature and absolute
humidity were less than 6, 10 and 9 %, respectively, which reflect a reasonable accuracy.
These results were used to simulate the thermodynamic performance parameters of deep-
bed paddy drying. The effects of inlet air temperature and absolute humidity on the energy

and exergy efficiencies were investigated.

Keywords: Deep-bed drying, paddy, Computational Fluid Dynamics, energy, exergy.
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