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Desorption EMC Models for Rapeseed
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This study was performed to determine desorption equilibrium moisture contents(EMC) of rapeseed grown in Korea. EMC
values were measured by static method using saturated salt solutions at three temperature levels of 30, 40 and 50°C, and
eight relative humidity levels in the range from 11.0 to 83.6%. The measured EMC values were fitted to Chung-Pfost,
Modified Halsey, Modified Henderson and Modified Oswin models by using nonlinear regression analysis. The results of
root mean square errors for four models showed that Halsey and Modified Oswin Models could serve as good models, but
the Chung-Pfost and Modified Henderson models could not show reasonably good fitting,
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Table 1 Relative humidities at different temperatures above the
saturated salt solutions used in the test

Temp. Relative humidity(%)

(C) |LiCl| CH;COOK| MgCh| K2COs | Mg(NOs),| KI |NaCl| KCI

30 113 21.6 3241 43.1 514 [679]75.183.6

40 112| 204 31.6 | 432 484 166.1|74.7 823
50 11.0 305 | 432 454 (645|744 (812
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(1) Chung-Pfost Equation :

A
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(2) Modified Halsey Equation :
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(3) Modified Henderson Equation :
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(4) Modified Oswin Equation :
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_ RH \n

M=(A+BT) 1_BH)

o171, M = Equilibrium moisture content(dec., d.b.)
RH = Relative Humidity(dec.)
T = Temperature(C)
A,B,C.E,F.KN = Regression coefficients
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Table 2 Experimental desorption equilibrium moisture content data

of rapeseed

Temperature | Relative humidity | Equilibrium moisture content

(C) (%) (%, d.b.)
11.3 3.79
21.6 4.59
324 541
43.1 6.23

30 514 6.97
67.9 9.24
75.1 10.95
83.6 14.53
11.2 3.36
20.4 4.20
31.6 5.03
43.2 5.80

40 48.4 6.20
66.1 8.97
74.7 10.57
823 12.98
11.0 324
30.5 4.65
43.2 541

50 454 5.54
64.5 7.46
74.4 9.86
81.2 1091
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Table 3 Estimated regression coefficients and root mean square error for Chung-Pfost, Halsey, Modified-Henderson, Modified-Oswin equation.

RMSE R’
Equati Regressi ffici
quation egression coetticients RH EMC RH EMC
(%) (%,db.)
A B C E F
Chung-Pfost 4479 0.653 0.9667 0.9559
3917 27.885 44.1262 0.2196 0.0385
; A B C
Modified 1.909 0.281 0.9936 0.9925
Halsey -4.9758 -0.0132 1.8755
; K C N
Modified 4661 0.682 0.9619 0.9564
Henderson 0.000282 383729 1.7844
; A B N
Modified 2.986 0.496 0.9846 0.9816
Oswin 0.0861 -0.00048 0.3775
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Fig. 1 Measured data and the predicted desorption equilibrium
moisture content of rapeseed using Modified-Halsey equation for
temperature 30C.
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Fig. 2 Measured data and the predicted desorption equilibrium
moisture content of rapeseed using Modified Halsey equation for
temperature 40°C.
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Fig. 3 Measured data and the predicted desorption equilibrium
moisture content of rapeseed using Modified Halsey equation for
temperature 50°C.
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Fig. 4 Comparison of measured data and the predicted desorption
equilibrium moisture content using Modified Halsey equation for
rapeseed.
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