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Abstract The purpose of this study is to obtain a desorption equilibrium moisture content (EMC) model
for finding the appropriate drying conditions for IRG seeds in Korea according to temperature and
relative humidity. From the various EMC measurement methods, the dynamic measurement method was
used to measure the EMC according to 3 levels of drying temperature and 4 levels of relative humidity.
Apart from this, 4 models were developed to predict the EMC and the suitability of these models was
also verified. The change in the EMC was larger with a change in humidity than with a change in drying
temperature. The RMSE of the Modified Oswin model was 0.480% d.b., and shows the lowest value. The
coefficient of determination of the Chung-Pfost model was over 0.97, and for the other models, it was
over 0.95%. In the case of the Halsey and Modified-Henderson models, when the relative humidity was
over 50% and the drying temperature was higher, the difference from the predicted value was greater,
and the Chung-Pfost model showed a large difference from the predicted value when the drying
temperature and the relative humidity were low. The Modified-Oswin model fitted well to the predicted
values according to the change in drying temperature and relative humidity. Therefore, the
Modified-Oswin model was chosen as a suitable prediction model for the desorption EMC of IRG seeds.
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Fig. 1. Schematic diagram of equilibrium moisture
content measuring device
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Chung-Pfost Equation

RH=exp|— exp(— BM)

A
(T+0)
M=E—F In[—(7T+ O)ln(RH)]

Halsey Equation

RH=exp(—exp(A+BT)M ¢ )
1

M=lexp(A+ BT)] ¢ (—InRH) €

Modified-Henderson Equation
RH=1—expl— K( T+ C)(100M)"]
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Modified-Oswin Equation

RH= !

1
(A+BT/M) N +1
RH
=(A+BT) (—R H)
Where, A = Equilibrium moisture content(dec., d.b.)
RH = Relative Humidity(dec.)
T = Temperature(C)
A,B,C,E,F, K, N = Regression coefficients
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Table 1. Experimental value of desorption equilibrium
moisture content of IRG seeds

Temperature | Relative humidity | Equilibrium moisture content
(©) %) (%,d.b.)
20.5 28.2 13.36
20.8 41.6 15.39
20.9 52.7 17.15
21.1 61.1 18.63
30.4 31.1 11.98
30.7 39.3 12.62
30.4 47.0 14.90
30.5 63.9 16.41
41.1 29.8 9.17
40.7 36.0 11.28
40.1 47.9 12.04
40.7 59.0 14.62




ofgreieh gol ek FRe e BIYSE D AL

3.2 ZHO| Mgy Ad

4719 BPTE 2 = Modified Henderson,
Chung-Pfost, Modified Halsey ¥ Modified Oswin
2E0] FAAREFFPY} RMSE 2 R*= Table 2
oF Zro] Yeht 4719 2d BT AY 54
3t &gk Atel9] RMSEQ] ¢ Modified Oswini
99| F$9-7} 0.480%, d.b.o& 7HF v Zhe UERAS]
ot S0 SHYYEE 1] A= 4 o= &
& Ato]9] RMSEY] 3&,ES 0.5%% A3 4+
Modified Henderson, Chung-Pfost @ Modified
Oswin 22 58552 Yoyt E3 H3TE8n
go] AAYAL(R?)= Chung-Pfost2ge] A9 0.970]
A =2 #2 UEhilen, 11 9 HEEE 0.95%°]
Aoz vepgct,

Table 2. Estimated regression coefficients and root
mean square error for Chung-Pfost, Halsey,
Modified-Henderson, and Modified-Oswin

equation
Equation Regression coefficients (gl\gslf) R?
A B C E F
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Fig. 2. Comparison of measured data and the predicted
desorption equilibrium moisture content using

4-equations for temperature 20T

Chung-Pfost
Modified-Oswin
Halsey
Modified-Henderson
Measured

Equlibrium Moisture Content, %,w.b.

Relative Humidity, %

Fig. 3. Comparison of measured data and the predicted
desorption equilibrium moisture content using

4-equations for temperature 30C
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Fig. 4. Comparison of measured data and the
predicted desorption equilibrium moisture
content using 4-equations for temperature
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. Comparison of measured data and the predicted
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using Modified-Henderson for IRG seeds.
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