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Analysis of natural convection and heat transfer in grain bulk during sealed storage
YU Yao - fang', WANG Yuan — cheng', PAN Yu',WEI Lei*,SHI Tian — yu®, YIN Jun’
(1. Thermal Engineering school, Shandong Jianzhu University, Jinan Shandong 250101 ;

2. Academy of State Administration of Grain, Beijing 100037)

Abstract : Based on the theory of heat and mass transfer in porous medium the mathematical model of nat-
ural convection and coupled heat moisture transfer in grain bulk was established. The heat transfer and
natural convection processes and their influence factors were studied by the method of approximate analy-
sis and numerical simulation. The results showed that the temperature was mainly affected by the heat
transfer in cereals of small kernel, such as wheat, while for cereals of larger kernel, such as corn, natu-
ral convection was the main effect. The theoretical analysis and numerical simulation proved that the
effect of low moisture migration in grain bin on the temperature change of grain was very small, which
could be neglected. In silos, the effect of natural convection was significant, which enabled the tempera-
ture in silo more uniformity.
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