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A Double — Diffusivity Heat and Moisture Transfer Model and
Simulation of the Cooling Aeration of Stored Grain in a
Warehouse with a Horizontal Air Flow

Wang Yuancheng' Yang Kaimin' Yu Pan' Zhang Xiaojing' Li Fujun® Wei Lei’
( College of Thermal Energy Engineering, Shandong Jianzhu University' , Jinan 250101)
( Academy of the State Administration of Grains®, Beijing 100037)

Abstract A diffusive moisture transfer equation for a single grain kernel was presented and solved with Finite
Element Method (FEM) , moisture content distribution inside the kernel were examined, and the average non — di-
mensional moisture content and its time — rate of change were obtained. By regression these numerical data, a kernel
- average moisture model was derived, which was extended to volumetric mass transfer for a bed of kernels. Based on
the kernel — average moisture model, the one — dimensional double — diffusivity heat and moisture transfer model were
derived for a stationary bed of kernels, and were solved to simulate the evolution of grain temperature and moisture
content of stored wheat in a warehouse during the cooling aeration with a horizontal air flow. Validation was performed
by comparing between predicted and measured grain temperature and moisture content of Grain depot. Predicted data
were in reasonable good agreement with measured ones, and the effect of the aeration was also evaluated.

Key words a single grain kernel, double — diffusivity, heat and mass transfer, stored bulk grain, cooling aera-

tion



