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ABTRACT

The objective of this research was to develop a mathematical model for different pattern of agricultural
products drying by hot air based on 3D heat transfer and mass diffusion with the finite element method and
COMSOL MULTIPHYSICS software to determine moisture distribution, drying time, shrinkage, energy consumption
and specific moisture evaporation rate (SMER). The study was conducted by using drying temperature levels at
60, 70 and 80 °C. The samples were two patterns of 1 cm’ volume carrots. They were 0.5x0.5x4 cm’ and 0.5x2x1
cm’. The results indicated that the shrinkage values of two patterns were slightly different at over 150 minutes
drying time. In terms of energy consumption, the 0.5x0.5x4 cm’ size at a drying temperature of 60 °C had the
lower energy consumption which was 37 kJ and the higher SMER value which was 1.95 kg / kWh. When moisture
and shrinkage values of the model and the experiment were compared, the small errors were found with

acceptability.
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2. MTAATIZANITUARIAWAITUNUNVOS n-heptane UIATONBULATIULAAZIIANNILTD 1. 1IMIUINIATNITHA
M fesnununves n-heptane Tnsnsiudutudneg uarhluldadudusaiiy n-heptane 13 wiontuinusunsh

Wiguwuas Juiinua winihdeyaiilaumusuinsmamedaielSeuiisuiuiuuinass
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a9 ladinsussendldainnuideves Jomlapelatikul et al., 2016) Asseazidensiotuil
1. MsdeaneAUTaULUUTIARINITINANNTRUES UNELAaNNTTN (1)
Gl
rCp—o=V-(kvT (D
po =V (kvT)

a

ANAINVLILLUYBILATEY 1 =1154 kgm® UarAIAUANUTBUVDWUATEN C), =3736 kg 'K N1siiinTumugumgil

Y

YasrnsiauSeuveasean (k ), Wm K'), (Gomez et al. 2004).
k = 0.5464 + 0.0012T — 2.0x10°°T2 2

2. MIdEeANNTY AFUUTEANSNISUNS (Dgyr ) AR and@amienameniniiliauaunsatunisinisuivesn

ANUTOTBUANNITANN Fick’s second law #atl

X _9 (D vX) (3)
ot
e Dy (m’s") Ao AUsEAVBATUNIANNTY TiAu191neNITeves Souraki et al. (2009)
Dgt = exp —0.97 — 34598 ) .059x |/3600 (4)
T+ 273

3. flanmeBuduresgamninazanuiy
T(xy.2),_,=To (5)
X(x,y,2},_o=Xo (6)

4. annzleulvvey misuuisiiinveanson auuAlviinsgadsnudousdsaunsi (7) uazaunsi ) [Wuns
gudsnnudufemannauouiniaiiuia

—n-kVT =h(T, ~T)+ H - (Dgg VX) %

—n-(Dgt VX )= hin(Xe = X) (8)

dlooumatvesi 81584lae Hii et al. (2013)
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H =—0.0469 T2 ~13.493 T +5220 9)
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Kny, = 0.001T +0.0043 (11
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9N s¥Ieiiag 30 60 90 120 way 150 Wil muUiimsnisvad Insmsduianuinnsmsvedmuasigiude
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Q=RC AT AL (12)
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\We & Ao dnsINsIaLTaIave991nA (ke/s)
Ao AIANANNTEUT U (kI/kg K)
AT,  AB AVINUANANYDIRMMNYTeINATENINRMM Il INd LA M TBULIS (K)
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a P o ° v saa a | w 3 Y a v
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(Jomlapelatikul et al., 2016)
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(Jomlapelatikul et al., 2017)
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al. (2013)
NuIutayanmun
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