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Comparative study on numerical simulation of lateral
ventilation for moisture retention of grain storage

YU Xiaojing WANG Yuancheng' QI Yukang
( School of Thermal Engineering Shandong Jianzhu University Jinan 250101 China)

Abstract: Compared with the traditional vertical ventilation of barn the lateral ventilation is
convenient for grain loading and unloading but the span of lateral ventilation is large the temperature
and moisture distribution inside the grain pile is complicated. Therefore the comparative study on
numerical simulation of lateral ventilation for moisture retention of grain storage can provide a
reference for safe storage of grain. This paper based on the theory of heat and mass transfer of porous
media establishes the mathematical model of heat and moisture transfer of grain in the process of
lateral ventilation and simulates and analyzes the working conditions of different temperature and
humidity of air. The results show that the relative humidity difference between the inlet air and the
grain pile is 0% the process of moisture absorption and desorption in the grain pile quickly reaches a
dynamic equilibrium which not only ensures cooling but also reduces the moisture content of grain
pile very little. Given the temperature and humidity of the inlet air the longer the ventilation time
the greater the energy consumption so the ventilation time should not be too long and lateral
ventilation for 120 ~ 144 hours is enough. The lateral ventilation can effectively reduce the average
temperature of the grain pile compared to traditional vertical ventilation during the same period of
ventilation and reverse ventilation can effectively reduce the average temperature of grain pile.
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