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Thin-layer Rewetting Equation for Short Grain Rough Rice

W & M E R OB A B

C. S. Jung, D. H. Keum, S. J. Park

Abstract

An experimental study was conducted to develop a thin-layer rewetting equation of short

grain rough rice of Akihikari variety. Four thin-layer rewetting equations were experimentally
determined from 25°C to 45°C and 70% RH to 85%RH conditions.
Diffusion, Henderson, Page, and Thompson equations widely used as thin-layer drying equa-

tions were selected. Experimental data were fitted to these equations using linear regression an-

alysis except diffusion equation. The diffusivity in the diffusion equation was determined by

optimization method. Four equations were highly significant.

In order to compare the goodness of fit of each equation, the error mean square of each equa-

was calculated.

The diffusion model was not a very good model because the error mean square was very large,

The other three models showed the same level of error mean square and could predict satisfac-

torily the rewetting rate of short grain rough rice.
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Fig. 1. Schematic Drawing of Experimental Dryer.
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Fig. 2. Drying chamber.
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Fig. 3. Adsorption rate of short grain rough rice.
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Fig. 5. Adsorption rate of short grain rough rice.
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Fig. 4. Adsorption rate of short grain rough rice.
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Table 1. Results of regression analysis.
Diffusion model

n’m’D

wlb3e I k2t
R ass ® )
D=0.00308 e (- 25759+ 24303 RH)

Henderson model

A= 1.0398 + 0.010907 T - 0.1436 RH
- 0.00024005T° - 0,17797 RH?

B= 0.01014 + 0.0001949 T - 0.033605 RH -
0.0000023024 T2 + 0.02406 RH>

A= 0.055781~0.0017514 T - 0,082308 RH +
0.000028328 T2 + 0.062666 RH>

B= 0.74888 + 0.067294 T - 1.9040 RH -
0.001015 T? + 0,99601 RH?

Thompson model

0= Aln (MR) + B{In(MR}’

A=-1199.2 +9.9033 T + 705.33 RH
B=300.9668 e(0.0059305 T - 2.4607 RH)



SRR 2] R R

Table 2. Comparison of Single-layer rewetting equations

for short grain rough rice.

. Error mean square
Equations of moisture ratio (s?)
Diffusion equation 0.212504
Henderson equation 0.001117094
Page equation 0.001228585
Thompson equation 0.000988284
air conditions
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Fig. 6. Comparison of experimental and predicted values

by different equations.
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