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ABSTRACT

The comparison among the results obtained from two corn drying mathematical models:-
non-equilibrium model and near-equilibrium model and the one obtained from the experiments
was studied. The experiments comprised three strategies: 1) Low air flow rate, high temperature,
LFHT (5.5-26.0 m*/min-m* of corn, 60-90°C) 2) Low air flow rate, low temperature, LFLT
(5.5-26.0 m’/min-m?® of corn, 45-55°C) 3) High air flow rate, low temperature, HFLT (30.0-45.0
m*/min-m’ of corn, 45-55°C). Results are described.

The simulated moisture contents obtained from the non-equilibrium model weie close to
those of experiments in case of LFLT but they were not agreeable very well in cases of LFHT
and HFLT. The simulated moisture contents obtained from the near-equilibrium model were a
little bit lower than those obtained from the non-equilibrium model in cases of LFHT and LFLT
and were nearly the same in case of HFLT. The temperatures calculated from both models were
nearly the same but were higher than those of experiments for all drying strategies. The near
equilibrium model was more interest to use than the non-equilibrium model because of small
difference of results and much less computer time spending about S times.
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Figure 1 Corn moisture content at different height (2h, 6h, 12h) : Test No.5.

Test No.5

-%- test

14+ Non-equi model
12 + Near-equi model
10+
DRYING COOLING
8 } } { t { t } }
0 2 4 6 8 10 12 14 16 18 20

Drying tiem (h)
Air flowrate 14.83 m*/min-m’, Drying temperature 54.5-58.4 °C
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Test No.5
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Drying time (h)

Air flowrate 14.83 m’/min-m’, Drying temperature 54.5-58.4 °C

Figure 3 Evolution of corn temperature at a height of 0.05 m : Test No.5
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Figure 4 Evolution of corn temperature at a height of 0.20 m : Test No.5
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Figure 5 Evolution of corn temperature at a height of 0.40 m : Test No.5
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Figure 6 Corn moisture content at different height (3h) : Test No.1
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Figure 7 Evolution of mean moisture content of corn : Test No.1
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Figure 8 Corn moisture content at different height (2h, Sh) : Test No.13
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Figure 9 Evolution of mean moisture content of corn : Test No.13

o o Y Y 1
Autvuiiaeuylndauga  mseuwisluua
Y 2 a4 o P Y A o 4 ~
avvudnnavulusasnlndifesdy wenlSsu

a <@ 1 °
ouguuplveuwdadinlnaszniawusiaes
a Yy Y ]
naadamani  lunmseuwrasid Iwauuu 'l
o o k4
ayqadunuuIasduuulnddugauaznanis
1 | o = 1y} @
naass wu Wulyludavaz@eidsuduns
] a < v
au&tﬁqttuu LFLT Lmqmwgmuaﬂmﬂwmm
¥ o ¢\ dq v vy &
N AU U0 1 INIAT oUD LMY
wlndifsaiuun  weanndulsz@ninsm
3 14 < ¥ A Y o
aNuseulurumaat ) Inasia lnamoaiu
4‘ =) =) o '
Wwadssumounailunismuinsgmiig
o v a o 9/
nuuiae vy liangaduuuuiiaewwuuing
auga wud e lFlumsmuiuve iy
) 1 ' o v
sy liauqagendmuuiiasauuylng
1 Y1 9
auqaun Yszaw 5 widezlganumin
3’/ 3’/ kY o
VOIFUVNVRIT U INA  (dx) Tumiseudn
1 o Y yé o 1 kY
WA Matliiesan uvviraswwyhisugades
o <K = eye ] d' 3 o
fUIDY stability ¥1n Hrananlenisaiuin
2 A Y J o v
(dt) i]wmuaammuumamunﬂﬂatmc»]a

< A .
P33 stability g4

agil

9
wyusiaewuy laugarinneanuduves
4 ¥ ya o 4 99
wandIna'ldlndiResiurnanisnaaoaniely
b4 v T v oo
MIDULUMAUUY LFLT ud hinesmuizauinduy
M3oUURILY LFHT uazuuy HELT Ay
Aw Ao ¥ o Y =4
yunawinlannuuuiaswwulndangased
Vo 4 & { o Y o
mamnanusuiansldsnuuusias
1 9
Dhiaugadnisslumseuuiauny LFHT uaz
° 4 v
uuy LFLT wazuuuiiaeaisaeslinalndifios
@ ‘(1 t4 a o
nuNNIUeaLLUMINUY HFLT guvpuvaduan
L Ay v ° Y A
M e ldnnuuuiaswwulndaugaiisiuin
' o [ 4 9 ‘o
nImuuaewvulidugaianiies uaziiaudiy
£ a9 Y o & Y v
nnvuanuesnnua1e dssunuve st
4 o o
na wenlJsuiisuiunanisnaaes LU
14 o a =] v
naaeauuINgumgive uuaadni Twalaly
v 1 2 v '
gnAed Tasmmzluguuy 9 Falidrganiives



¢ a { o
2 muasmans Ong,) U0 25 AN 3 357

o o4 & . y
AMINABBY DUTVIUBIVIAINAITIIUIEAIINTY
Aanain
o Y - P
nuusiaeslndaugamuizauiieglduin
nmuutasnuy liaugaluynnsdivesns
F4 d‘ v J o < v ]
UL MT1zHaN lauana1afu@niios udnal
i pX o o 1 o
AlFlunisamuirulagasuimesuanaiady
Uszanm 5 M Aanuruvessuuanleluns
Muamfy nanlunismuINsIefIany
v agl/d v 9 2 5
IR 2-3 11 a1 1FAN VNIV IFUI
° Y A A4 do ~
voauwuaswuulndaugamniu Fandanadl

DYININTZTHININITAIUIN
ﬂ1‘ll?)‘Uﬂﬂ!

Y A v .
@maummmmmmmanﬂmm Australian
Centre for International Agricultural Research

g ¥ @ aw o
Aluaivayuauidvil

PNA19591909

(Y4

o =<
aYyIny ﬂimmwsf, 2532, MIIANEILUINN
Y 9 d :i
M3auurIt N Inauuutuaianmuizay,
FnernutInnmaasumiuda, @

Fyunalulagwdinu, augwdnuuas

€

a9, a98.
s

Areq, 2531, MaAnvipuauianWand

2O

30l
anudouveauudatialng, Inortinug
Innmansumiudia, aedsunalulad
WAL, AurwdINulaziag, 9.

270 KANBY, AUMA TanmIngnd, 138 Ao,
2533, msAnyIwWINNmes MmTuinied
msouurunaat g,  Ianssuans
43(4), 95-101.

Bakker-Arkema, F.W., L.E.Lerew, S.F.De
Boer, and M.G.Roth, 1974, Grain dryer
simulation, Research report from Michigan
State University, 1-23.

Bakker-Arkema, F.W., M.G.Roth, and D.B.

Brooker, 1978, Required weather data for
simulation of solar grain drying, Presented
at the 8th International Conference of
the 1V Section of C.I.G.R., Paris, France.

Barker, J.J., 1965, Heat transfer in packed bed,
Ind.Engng. Chemy, 57(4), 43.

Barre, H.J., G.R.Baughman, and M.Y.Hamdy,
1971, Application of the logarithmic
model to cross-flow deep-bed drying,
Trans. ASAE, 14(6), 1061-1064.

Bowden, P.J., W.J.Lamon, énd E.A.Smith,
1983, Simulation of near-ambient grain
drying, J.Agric. Engng. Res.28, 279-300.

Brooker, D.B., F.W.Bakker-Arkema, and C.W.
Hall, 1974, Drying cereal grains, AVI
publishing Co., Westport, Connecticut.

Hukill, W.V., 1974, Basic principles in drying
corn and grain sorghum, Agr. Eng. 28,
335-338.

Soponronnarit, S., 1986, Drying in bulk storage
of high moisture grain in the kingdom
of Thailand, Final report submitted to
Australian Centre for International Agri-
cultural Research.

Soponronnarit, S., 1988, Energy model of grain
drying systems, ASEAN Journal on
Science and Technology for Development,
5 (2), 43-68.

Soponronnarit, S. and A.Peyre, 1982, Low
temperature sorghum drying in the South
of France, Proceedings of the 3" Inter-
national Drying Symposium, Volume 1,
Edited by J.C. Ashworth, Birmingham.

Thompson, T.L., R.M.Pert, and G.H.Foster,
1968, Mathematical simulation of corn
drying - a new model, Trans.ASAE, 4,
582.





