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Fig.1 The air flow direction between the grain layers
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Table 1 Variables used in ventilation model
R
/h /cm 1% /°C /°C / / m-min™
1 25 80 15.2 12.18 27.9 6.8 70.1 1.96
2 80 80 10 24.2 28.3 6(a) 72 2.44
3 19 80 15.2 12.26 18.6 22.0 58.0 2.02
4 25 80 15.2 12.60 8.1 21.7 70.0 2.02
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Fig.3 Experimental and simulated temperature

changes of wheat stack layers during aeration
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Fig.4 Experimental and simulated moisture content

changes of wheat stack layers during aeration
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Fig.6 Experimental and simulated temperature

changes of wheat stack layers during aeration
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Fig.8 Experimental and simulated temperature
changes of wheat stack layers during aeration
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Fig.7 Experimental and simulated moisture changes of

wheat stack layers during aeration
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Fig.11 Experimental and simulated moisture content
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Fig.10 Experimental and simulated temperature

changes of wheat stack layers during aeration

changes of wheat stack layers during aeration
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MATHEMATICAL MODEL AND SIMULATION RESEARCH
ON STATIC GRAIN STACK DURING VENTILATION

ZHANG Xiaojing', WANG Yuancheng', YANG Jun', YU Yaofang'
(1. Shandong Jianzhu University, School of Thermal Energy Engineering, Jinan 250101, China)

Abstract: The temperature and moisture content are critical factors for safety wheat storage. The researchers have
designed a variety of mathematical models to predict the temperature and moisture content changes of wheat
during ventilation which generally take up a lot of memory and time. This problem can be solved effectively by
a new mathematical model based on local heat and mass balance principle and Fortran program. Through the
simulation research of grain temperature and moisture changes in different ventilation conditions the general rule
of grain temperature and moisture variation during ventilation was explored in the present study. The R value
the ratio of the actual transfer of moisture in the grain layer and the moisture content in the equilibrium state
was put forward for the first time which made the water transmission more close to the actual situation. The
accuracy and feasibility of the model were verified by comparison with the experimental results. The model
established in this study would supply guidance for wheat storage.

Key words: Fortran program calculation ventilation of wheat storage heat and mass transfer



