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Simulation study on micro-environment of grain storage in silo

Lu Zifeng Wang Yuancheng'  Yu Yaofang et al.
( School of Thermal Engineering Shandong Jianzhu University Jinan 250101 China)

Abstract: The micro environment in the silo consists of temperature moisture dry matter loss R.
dominica and so on which constitute a complex ecosystem. Based on the laws of local thermal and
mass balance in stored grain the mathematical model of coupled heat and moisture transfer the paper
makes the simulation analysis of natural convection heat transfer and moisture transfer problems of
grain by a program compiled by Fortran language and explores the changes law in the aeration about
the dry matter loss the insects in grain bulk. The simulation results of aeration are compared with the
experimental data. The results show that the simulated data are in good agreement with the
experimental data. The maximum error of temperature is 2°C  the maximum error of moisture content
i8 5.9% and although it has error it is within the acceptable range of food safety storage. Compared
with other CFD simulation software the mathematical model designed by the Fortran program
simulates the very short time and the program is not limited to grain type only to adjust the physical
parameters. The simulation results of temperature and moisture are approximately symmetrical
distribution and because of the influence of solar radiation the temperature near the wall is higher
than that of the center in silo at the same time the distribution of temperature and moisture affects
the distribution of dry matter loss and Rhyzopertha dominica in silo.
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