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ABSTRACT

The objective of this study were to develop a cooling simulation model for fixed-bed of rough rice and to
analyze the factors affecting cooling time of rough rice.

A computer simulation model based on equilibrium conditions between grain and air was developed to predict
temperature and moisture content changes during cooling of rough rice. The result of t-test showed that there were
no significant differences between predicted and measured temperature changes on significance level of 5%.
Therefore, it appeared that temperature changes predicted by the cooling simulation model agreed well with
measured values.

This cooling simulation model was applied to analyze the effect of some factors, such as air flow rate, cooling
air temperature and humidity, initial grain temperature and moisture content, and bed depth, on cooling time of
rough rice.

Cooling rate increased with increase of air flow rate and bed depth whereas it decreased with increase of
cooling air temperature and humidity and initial grain temperature. Among these factors, the most important factor
was air flow rate. Specific air flow rate of 0.35m'/min/m’ was required for cooling rough rice in 24 hours.
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Fig. 1 Comparison of measured and compu-
ted temperature changes for fixed bed
of rough rice.
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Table 1 Hypothetical operating conditions for
cooling simulation

Bed depth (cm) 12.6

Initial temperature of rough rice (C) 250

Initial moisture content of rough rice 18.0

(%, w.b.)

Cooling air temperature (C) 7.0

Cooling air humidity (%) 75.0
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Air flow rate (m?/min/m?)
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Fig. 2 Efffect of specific air flow rate on
required cooling time.
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Fig. 5 Effect of initial temperature of rough
rice on required cooling time.
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