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Equilibrium Moisture Contents and Thin Layer Drying
Equations of Cereal Grains and Mushrooms (1)
—Thin Layer Drying Equations of Short Grain Rough Rice —

FE T gE e
Bad BEd

D. H. Keum C. W. Park

ABSTRACT

Thin layer drying tests of short grain rough rice were conducted in an experimental dryer equiped with air con-
ditioning unit. The drying tests were performed in triplicate at three air temperatures of 35°C, 45C, 55C and three
relative humidities of 40%, 55%, 70%, respectively. Previously published thin layer equations were reviewed and
four different models widely used as thin layer drying equations for cereal grains were selected. The selected four
models were Page’s, simplified diffusion, Lewis’s and Thompson’s models. Experimental data were fitted to these
equations using stepwise multiple regression analysis. The experimental constants involved in four equations were
represented as a function of temperature and relative humidity of drying air. The results of comparing coefficients
of determination and root mean square errors of miosture ratioc for four equations showed that Page’s and
Thompson’s models were found to fit adequately to all drying test data with coeffficient of determination of 0.99 or
better and root mean square error of moisture ratio of 0.025.
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Fig. 3 Drying curves for air temperature of
357, 45°C and 55 respectively at
relative humidity of 40%.
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Fig. 4 Drying curves for air temperature of
35°C, 45°C and 55°C respectively at
relative humidity of 55%.
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Fig. 5 Drying curves for air temperature of
35T, 45°C and 55T respectively at
relative humidity of 70%.
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Table 1 Result of regression analysis for four different médels

A. Page 24

MR =exp (—-P £
P = 1.69453E-2 + 2.69833E-4 T~ 1.21333E-2 RH
Q = 6.99294E-1 + 1.01583E-3 T —3.71889E-2 RH

B.

2 sEgH2Y

i

MR=Aexp(—K, 1)
A = 1.10960 —5.83368E-3 T —6.48602F-1 RH—2.51507E-5 T> + 2.38455E-1 R
+ 1.32583E-2 T RH
K, = 2.04293E-1 + 1.53228E-3 T —2.85692E-1 RH —5.49329E-7 T* — 1.38663E- IR
+ 6.94665E-3 T RH

C. Lewis 29

MR =exp (K, 1)
K; = 1.22111E-1 + 5.49133E-3 T—1.71811E-1 RH

D. Thompson 2 &

t=C In(MR) + D In(MRY
= —7.73274 + L.31360E-1 T + 1.12245E+1 RH ~2.64477E-4 T2 —7.51016 R
—1.37239E- 1 TRH
D = 143172 —1.44670E-1 T + 1.44240E+1 RH + 2.44195E-3 T
—2.97633 RH*—2.36758E-1 T RH

t}.
Bl o] urE A zurA Ao ek B A7 Ao o) mination (r and root mean square
= ATRE AR H@sly] Jatol, B AT errors(RMSE) of moisture ratio for

A AEA 9 A3 F AX S Page T AT vo] four different models

Table 2 Comparison of coefficients of deter-

& B 2 () (DA, Agawale] (5) (§)4], Wang  Models r RMSE
9 (5) A, ALEHES] (10)2-& v B3 2% Page model 0.99278 | 0.02527
78 L% 55T, AUSE 55% 2A0)A] o] 59 nlw  Simplified diffusion model | 096239 | 0.05086
432 vehd Aot} Lewis model 0.97786 0.04724

Thompson model 0.99763 0.02393
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