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Fig.1. Dryer used in the study
a- Computer, b- Wattmeter, c- Load sensor indicator,
d- Sensor, e- Dryer chamber, f- Counterweight
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Tablel- Mathematical models applied to the drying curves of corn
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Model Equation Reference
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Page MR =exp(—kt") (Simal et al., 2005)
o5 MR = exp(— Ayensu, 1997
Nowton exp(—kt) (Ayensu, 1997)
(e _ .
Midili MR=a exp(—kt”) + bt (Menges and Ertekin, 2005)
u&?ﬁ)w . MR=a exp(—kt) +cC (Dandamrongrak et al., 2002)
Logarithmic
T“M’f’: MR=aexptkt)+bexptkt) (Diamente and Munro; 1991)
WO term
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MR: Moisture content, t: time (s) and n, k, b, ¢ and a are coefficients of models

A gk 23 Ve @ Fe g Feo 00l Ly Rl 31 Coy g gl
TNA/R g ZNAIY g LialS s Sis ol VA g VIV
il ecel By b SOl ey il .cdl ilssl o] Saal
glon s Los O] (ilsal Jdoay lea cuyglsy Cls cud )l
5 Jomae jSme o3 p)S el 03 Bk il 5 0ad Jpane
St gloj prals’ el coles 3 g 390 o 5l Ol e e

23,5 ooy

Sidyloj p sy g Lo 3l il ly 5205 5l Jols ol
OLES Y Jgaz a8 855 0lon (85 )5 (qw)p 3)90 ©)3 ()
il odd ) cze 4 e (5 Loy g 05 (slayeslh I sad e
O S e Gl 59y yo (o g Led Jolite SIS Jls
ol 005 Iy o
as a3 e lis (\“ J9J.>) Oy Kaid o) xSl dulio

o Szs Saal s el sl bt (uily)ly 258 @l - g
Table2- Results of analysis of variance for drying time and drying rate

Olayye (ke
Mean squares LRSS (U7 JUVE 1iF 31V
O Swid Sl yaud SWid b Degree of freedom Source of variation
Drying rate Drying time
4.167x107 " 36220.778** 2 >
Temperature
5439x107° ™ 25327%* 2 o
Flow rate
2.903x107" 25327" 4 o>
TemperaturexFlow rate
3.595x10°° 93.481 19 =
Error
27 £
Total
** Significant at P<0.01 7Y Jozo! g 53 )l e SUS] 3529 *F
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Table3- Comparison of corn drying time averages (min)

(wgmmda) bos
Temperature (°C) (4B 31 0,5 9b5) Ig2 15
. . . 1

oSl 70 60 50 Air flow rate (kg min™)
average
389.67¢ 320 391 458 1
326.33° 277 313 389 1.4
284.334 221 281 351 1.8

272.67* 328.33° 399.33° e

Average
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Table4- Comparison of corn drying rate averages (kg min™)

(wgmbw) Loa
Temperature (°C) (aipds 31 0,5 9bS) Ig2 15
L& . .l
SSbe 70 60 50 Air flow rate (kg min™)
average
0.00312¢ . 0.00383.  0.00311  0.00264 1
0.00367°_0.00446 0.00374  0.00308 1.4
0.00469" ~ 0.00552  0.00479 0.004 1.8
0.00451°  0.00376"  0.00614° ol
average
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Fig.2. Variation of moisture ratio with dying time at 1 kg min™ air flow rate
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Fig.3. Variation of moisture ratio with dying time at 1.4 kg min™ air flow rate
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Fig.4. Variation of moisture ratio with'dying time at 1.8 kg min™" air flow rate
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Table5- Values of effective diffusivity for different dryer conditions

c ia s . . . 2 S kS) I o
Oy (45U 5 @2 p0 y%0) i g po (o) glant (s (o ommdav) Lod
R’ Der (m’ s r (m) = Temperature (°C)
Air flow rate (kg min™)
0.9951 3.47258x107" 1
0.9876 4.0842x10™" 3.9142x10° 1.4
0.9783 5.38041x107"! 1.8 50
0.9884 3.76276x10! 1
0.9848 4.61601x10™"! 3.8006x107 1.4
0.9771 6.01076x107! 1.8 60
0.9739 4.68751x10 1
0.9773 5.81x107"! 3.8354x107 1.4 7
0.9794 7.34352x107!! 1.8
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Table6- Regression analysis (R* and RMSE) of the five drying models used in the study
Gldoags )W Jae m G @)l pedla S

Two term  Logarithmic  Midili Page  Newton  Statistical index Treatment

0.999 0.997 0.999 0.999 0.983 R’ ook
2.472 2.852 2491 3.492 4983 RMSE 1L
0.999 0.998 0.999 0.998  0.961 R? Tkt
2.238 2.584 2227 3.183 4.498 RMSE e
0.999 0.999 0.999  0.995 0.964 R? Tt
1.994 2.298 2.028 2.814 3.978 RMSE 1M
0.999 0.999 0.999  0.999  0.968 R? Tt
2.273 2.624 2261 3.214 4.453 RMSE 2
0.999 0.999 0.999 0.998  0.965 R? Tt
2.067 2.387 2.044 2923 4132 RMSE 2
0.998 0.999 0.999  0.995 0.962 R? -
1.824 2.106 1.851 2.579 3.646 RMSE e
0.999 0.997 0.998 0.995 0.937 R? _
2.014 2.334 2.046 2.859  4.039 RMSE 31Ty
0.999 0.999 0.999 0.995 0.963 R? _
1.883 2.171 1.846 2.659  3.758 RMSE 32
0.999 0.999 0.999 0.994 0973 R? -
1.718 1.972 1.684 2.415 3.414 RMSE pittg
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Table7- Coefficients of Page and logarithmic models for different dryer conditions

c k a n k ’h’;
Treatment
0323  4.086x10°  0.663 0.835 1.235x10™ Ty
0.451 4.577x10°  0.542 0:767 2.834x10™ T,
0.447  9.904x10°  0.556 0.785 2.983x10™ T mhg
0424  6.46x10° 0,567 0.785 2.327x10* Ty,
0.436 8.467x10°  0.558 Py 0.778 295710 o Ty
0.459 1.226x10™ < 0.544 0774 3.758x10™ Tymig
), Logarithmic , Page .

0.448 1.071x10*  0.508 0.721 5.215x10 Ty,
0.442  1.102x10™* 0.559 0.778 3.497x10™ Ty,
0.428 1.309x10™* 1 0.580 0.814 2.974x10™ Ty
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Table8- Relation of the logarithmic model coefficients with temperature and flow rate

09w S 5 bl ol
R? Relation Coefficients

0.995 0.2643+0.000235T+0.846 1472+0.0001 1 7T>+0.3066/ #*-0.02132 T/ a

0.996  -0.00231+7.691T-5.722x107 #1-1.645x 105 T>+8.731x 107 #:2-2.149x 10" T2 k

0.992 -0.859+99.544/T+1.429/r1-1739.5/T>-0.328/r2>-60.22/(Tx12) ¢
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Fig.6. Specific energy consumption at treatments of study
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