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Simulation of Temperature Changes of Rough Rice Stored in Round Steel Bin (I)
— Development of a Simulation Model —

D. H. Keum

J. Y. Kim

H. Kim

Mg SHEaGH -

A one-dimensional heat conduction problem in cylindrical coordinate system was solved using Crank-Nicolson finite

difference method to predicting the temperature distribution in rice storage bin with wall insulator. The model can simulate

the grain temperatures in insulated round bins using the input data of initial grain temperature. ambient air temperature,

wind velocity, solar radiation on a horizontal surface, and thermal properties of grain, bin wall, wall insulator, insulator

cover, and air. Temperatures were collected at the bin center, 0.65 m in radial direction from the center, and near the bin

wall in 2.7 m diameter bin filled with rough rice to depth of 3.0 m were used to validate the simulation model. Grain

temperatures predicted by the model were in very good agreement with the measured temperatures. The residual mean

square error between measured and predicted grain temperatures at the bin center was 1.38°C.

Keywords : Simulation, Rough rice storage
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Fig. 1 A sector of a cylindrical grain bin.
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Fig. 2 Heat transfer at the boundary layer of grain and bin wall.
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Fig. 4 Comparison of measured and predicted grain temperature at
the center of storage bin.
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Fig. 5 Comparison of measured and predicted grain temperature
near the wall of torage bin.

Table 1 Root mean square errors(tRMSE) and coefficients of
determination( R*) between experimental and predicted grain tem-
peratures

Position RMSE SD R?
Center 1.377 7.424 0.990
0.8 from center 2.096 7.393 0.979
Near wall 4498 8.833 0.921
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