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Numerical simulation and comparative analysis of lateral
and vertical ventilation of large warehouses

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

Abstract: Mechanical ventilation is an effective way to adjust the temperature and humidity of grain
stacks in large warehouses. The numerical simulation and analysis of the coupled heat and humidity
transfer law in grain stacks under lateral and vertical ventilation modes can provide important basis for
the optimal temperature and humidity setting of ventilation in actual grain storage. This paper
establishes a physical model of a large warehouse simulates the temperature and moisture distribution
of grain stack under lateral and vertical ventilation by using computational fluid dynamics software

and analyses the temperature and moisture uniformity and ventilation energy consumption. The results
show that the moisture distribution of grain stack is affected by the degree of lative humidity of the air.
Because the process of moisture absorption and desorption in grain stack can reach equilibrium faster

the water retention of grain stack is better by lateral ventilation. Compared with vertical ventilation

the lateral ventilation system has the advantages of long ventilation path good uniformity of
temperature and moisture distribution. The unit resistance to lateral ventilation is small the air flow
speed is fast and the cooling and humidification efficiency is higher under the same temperature and
humidity conditions.

Key words: large warehouse; numerical simulation; lateral ventilation; vertical ventilation;

uniformity
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