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Multi — Scale Coupled Heat and Moisture Transfer in

Grain Storage with Horizontal Ventilation

Yu Hai
( College of Thermal Energy Engineering Shandong Jianzhu University Jinan 250101)

Yang Kaimin Wang Yuancheng Lu Zifeng Wang Ke

Abstract Temperature and humidity are important factors that affect the safe storage of grain. Mechanical ven—
tilation was used to effectively control the temperature and moisture content of grain bulk and grain in order to ensure
the safety of grain storage. In this paper a mathematical model of internal flow and coupled heat and moisture trans—
fer in the grain bulk and heat and moisture transfer model of grain during the aeration of stored rice based on the theo—

ry of heat and mass transfer in porous media were established. Based on the method of computation fluid dynamics
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accuracy and fitting effect of the modified model were significantly improved. Finally the validity and applicability of
the IGWO — SVR model were tested by using the germination rate of Zhoumai 22 as the quality evaluation index and
Zhengmai 9023 multi — index data and the MAPE values were 1.85% and 3.87% respectively thus proving a
commendable performance of this model. The results showed that the new model is effective and feasible in the quality
prediction of short — term stored wheat.

Key words gray wolf optimizer support vector regression wheat quality multi — indicator analysis predic—

tion model
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( CFD)  from which the two scales of grain bulk and grain the temperature and moisture distribution inside the stor—
age grain bulk and grains during mechanical ventilation were analyzed. The results showed that the temperature inside
the grain bulk decreases significantly during the ventilation process and that the average moisture content of the
whole grain bulk decreases. Plus the temperature and humidity inside the grain bulk were immensely affected by the
temperature and humidity of the external environment. It was also found that the grain moisture diffusion rate is far
less than the temperature diffusion speed. The results provided reference for the horizontal ventilation of grain storage
over the work of water retention and cooling and the prevention of local mildew fever and pests”development in grain
bulk.

Key words dspaddy horizontal ventilation multiscale numerical simulation heat and moisture transfer



