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Prediction of Temperature, Moisture Content and Quality
Changes in Stored Bulk Rough Rice.
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Summary

A numerical model was developed to predict grain temperature, moisture content, and drymatter loss
of rough rice in a grain storage bin.

This model simulated conduction, natural convection, and mass transfer occuring inside a storage
bin.

The results obtained from the study were as follows.

1. The predicticted results agreed well with the measured results.

2. Rough rice could be store safely for one year in Suweon, Dajeon, and Jingu area.

3. Aeration of 5—day was required to control grain temperature and moisture content rise early in
Jun and July, respectively.
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Fig. 2— 1 Schematic of numerical model.
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Constants RMSE

A B C E F R H
(%)
Rough | Desorption 940.84 16.724 56.190 0.409396 0.059794 1.68
rice Adsorption 1741.87 18.796 123.297 0.397048 0.053204 1.60
Brown | Desorption 995.74 16.766 54.068 0.411765 0.059646 1.60
rice Adsorptiont 1807.16 19.140 109.260 0.391832 0.052248 1.68
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Table 1—2. Physical and thermal Properties of rough rice

K0=

Bulk density of dry grain ps(kg/m?) 550
Void fraction ¢ (decimal) 0.45
Thermal conductivity ks(W/mk) 0.117
Specific heat cs(KJ/kg KD 1.336
Heat of vaporization he(KJ/kg k) 2500.0
Table 1—3. Physical and thermal properties of air
Density pkg/m®) 1164
Thermal conductivity kdW/m k) 0.0251
Specific heat of dry air c.(KJ/kg k) 1.006
Specific heat of water vapor c.(KJ/kg k) 1.876
Coefficient of thermal expansion B(1/k) 341X107
Dynamic viscosity p(N.s/m? 18.24X107°
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Fig. 3—3 Comparison of measured and
simulated grain temperature at
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