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ABSTRACT Knowledge of airflow through agricultural bulk solids, such as bulk grain, is important 

for designing storage and processing equipment. The complex and variable connectivity of pore 
structures of agricultural bulk solids makes fluid flow difficult to predict. This study aims to simulate 
the pore-structure of grain beds and calculate the airflow paths at a microscopic scale. A discrete 
element model PFC3D (Particle Flow Code in 3 Dimensions) is used to simulate the pore-structure 
of bulk grain The tortuosity of airflow path is predicted by developing a mathematical algorithm in 
MATLAB R2009. The results will help to develop a pore-scale fluid flow model by integrating the 
pore-structure model with the airflow properties to study the airflow resistance of agricultural bulk 
solids. 
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