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Equilibrium Moisture Content and Thermodynamic Properties of Phlai (Zingiber cassumunar Roxb.)
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Abstract
The objective of this research was to study the equilibrium moisture content and thermodynamic

properties of Phlai (Zingiber cassumunar Roxb.). The equilibrium moisture content was obtained by static
method at 35, 40 and 50 °C over a range of relative humidity from 0.06 to 0.85. The experimental data was also
used to determine the thermodynamic properties of Phlai in terms of latent heat of vaporization and net integral
enthalpy. For equilibrium moisture content, it was found that the value was increased with increasing in relative
humidity at constant temperature. The modified GAB model was found to be the most suitable for prediction of the
equilibrium moisture content. The latent heat of vaporization decreased with the increase in moisture content and
approached the latent heat of pure water. The net integral enthalpy of moisture sorption decreased with the
increase in moisture content.
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Table 1. Selected salt solutions and their corresponding air relative humidity (Vullioud et al., 2004; Lasani et al.

2004)
Temperature Relative humidity (decimal)
(0)
KOH MgCl, K,CO, Mg(NO,), NaCl KCl

30 0.0738 0.3238 0.4317 0.558 0.7540 0.8362
35 0.0682 0.3199 0.4274 0.5240 0.7495 0.8297
40 0.0626 0.3159 0.4230 0.4900 0.7450 0.8232
50 0.0572 0.3054 0.4091 0.4300 0.7490 0.8120

Table 2. Equilibrium moisture content models (Aviara et al., 2004)

Name of model EMC models’
Modified Henderson Me = [(—in(1— ) (AT +8)]"©
Modified Chung-Pfost Me =(—1/C) /n[— (T+B)In(rh)/ A]
Modified Halsey Me = [~ in(rh) / exp(A+BT)] "V €
Modified Oswin Me = (A+ BT [ /(1—m)]"
Modified GAB Me = AB(C/T)(rh) /[(1 —8(m))(1—8(rh)+((C/ T)B(rh)))]

* Me = equilibrium moisture content (%db); rh = equilibrium relative humidity (decimal); T = temperature (°K); A, B and C =

constants specific to individual equations.
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3. Net integral enthalpy
AuFuAN
(Lahsasni et al., 2004)

net integral enthalpy 38 isosteric heat of sorption 1 gaunraun lsannannissie il

Qg =—R(dIn(rh)/d(1/T)) (3)

\la Q, A8 net integral enthalpy (J/mol) @ léane slope AnNIsWReAANTZWING In(rh) U (1/T); R
ABANANAEINATRILAA (J/mol °K)
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Figure 1. Relation of equilibrium moisture content of Phlai and relative humidity
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Table 2. Estimated parameters and comparison criteria for EMC models

Estimated value

Parameter
Modified Henderson Modified Chung-Pfost Modified Halsey Modified Oswin Modified GAB
35°C A -0.000046074 520.012 -223877.593 4.9997 -10.2615928
B -345.495487 -226.998 726.54 0.0399 -49.74557728
C 2.073744966 0.1244 2.1875 3.001 313.0783108
SEE 1.871 1.544 0.771 1.125 0.879
R’ 0.9467 0.9602 0.9903 0.9802 0.9876
40 C A -0.000081131 1359.870207 612917.8464 5.002087631 -9.935485204
B -338.8844583 -91.84832132 -1957.248405 0.03713975 -40.71681023
C 2.034484323 0.12677402 2.126078708 2.933650605 319.2679779
SEE 1.778 1.517 0.907 1.123 0.959
R’ 0.9494 0.9598 0.9859 0.9793 0.9845
50 C A -0.000080027 790.8690247 185606.6612 4.998871734 -8.370723409
B -394.109991 -162.1161028 -574.3528836 0.029220769 -30.42534599
C 1.769074878 0.128709567 1.870256327 2.575543926 332.0481373
SEE 1.374 1.354 0.678 0.808 0.615
R’ 0.9691 0.9671 0.9918 0.9889 0.9934
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Figure 2 Effect of moisture content on L/h, for Phlai Figure 3 Net integral enthalpy of Phlai
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