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Fig. 1. Schematic of solar dryer in experimental: 1- Dryer chamber 2- Air channel 3- Collector 4- Chassi
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1- Curve fitting

2- Correlation coefficient
3- Chi-square

4- Root mean square error
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Table 1. Mathematical models given for the solar drying curves
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(Aghbashlo et al., 2009) MR = exp(-kt) Newton 1
(Aghbashlo et al., 2009) MR = exp(—kt") Page 2
(Aghbashlo et al., 2009) MR = a exp(—kt) Henderson and Pobis 3
(Aghbashlo et al., 2009) MR = a exp(—kt) +c Logarithmic 4
(Aghbashlo et al., 2009) MR = a exp(—kt) + ¢ exp(—gt) Tow-term 5
(Hayaloglu, 2007) MR = exp[(—kt) " ] Modified Page 6
(Hayaloglu, 2007) MR = a exp(—kt) + (L—a) exp(—kat) Two-term exponential 7
(Hayaloglu, 2007) MR =1+ at +ct? Wang and Singh 8
(Hayaloglu, 2007) MR = a exp(—kt) +ct Midilli et al 9
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Table 2. parameter variation results for drying time in the dryer chamber

F i (,\::’)‘: ;&:::U:) (df) gol5 vy (SOV) ey asbio
0.05" 34.7222 Ish sy
80.44" 51616.6667 cubies
0.11™ 72.2222 ool X lgn s yoo

. 641.6667 12 s

70 Jlein] gdaw (3 s Line O3] 3gmg pae ™ VY prdas )3 4l xe NS 3925

A

2

(1

N
[ ¥]

b S loj ke 2 (S50 426 sl 4Byg Cunlsus S1-Y JS
(48483) s Suis o (1Siho =Y (osso) ColBes )
Fig. 2. Effect of thickness of tomato slice on the average drying time:
1- Thickness (mm) 2-Average of drying time (min)
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Wang and Singh Two-term Modified Page Henderson and Pobis Newton (sla Jas 05,5 (3l 5l Jols bl =Y Jgas

3MM cwbs b (5,8 4545 48,4 5l Tow-term exponential , Logarithmic Page Midilli et al

Table 3. Statistical results of 9 thin layer drying models at different drying conditions with 3 mm thickness

2

n 9 C a K X RMSE  R? Je lg <o puw
- - - - 0.01671 0.01812 0.04487 0.987 Newton
- - - 1.054 0.01787 0.01287 0.04011 0.9900 Henderson and Pobis
1.314 - - - 0.00480 0.00063 0.00885 0.9995 Page
- - 0.042 1.088 0.01663 0.00959 0.03701 0.9910 Logarithmic
- 0.0302 5.195 -4.172 0.35710 0.00064 0.01032 0.9991 Tow-term ima""
1.402 - - - 0.00492 0.00065 0.00905 0.9904 Modified Page
- - - 4547 0.38090 0.00187 0.03909 0.9900 Two-term exponential
- - 0.152 2.410 - 0.01785 0.01425 0.9836 Wang and Singh
1.759 - 0.054 2.025 0.00748 0.00074 0.04258 0.9899 Midilli et al
- - - - 0.01270 0.03149 0.05920 0.9770 Newton
- - - 1.068 0.01390 0.02162 0.05200 0.9840 Henderson and Pobis
141 - - - 0.00230 0.00120 0.01230 0.9990 Page
- - 0.094 1.145 0.01150 0.01230 0.04190 0.9910 Logarithmic
- 0.0264 1254 -11.6 0.02790 0.00186 0.01760 0.9980 Tow-term D.5mat
1.512 - - - 0.00330 0.00065 0.00179 0.9914 Modified Page
- - - 11.20 0.03140 0.00187 0.02800 0.9930 Two-term exponential
- - 0.171 3.001 - 0.01785 0.01521 0.9801 Wang and Singh
1.801 - 0.051 2173 0.00728 0.00274 0.03058 0.9829 Midilli et al

Wang and Singh .Two-term .Modified Page Henderson and Pobis Newton la Jse 3,8 ji5lp 5l Jols mwls & Jgaa

5MM cwbes b (5,8 a5 48,9 sl TOw-term exponential 4 Logarithmic Page Midilli et al

Table 4. Statistical results of 9 thin layer drying models at different drying conditions with 5 mm thickness

2

n 9 c a k X RMSE R2 Joe g ek puo
- - - - 0.01003 0.02429 0.04499 0.9872 Newton
- - - 1.054 0.01077 0.01710 0.03943 0.9910 Henderson and Pobis
1.304 - - - 0.00258 0.00201 0.01351 0.9999 Page
- - -0.051 1.093 0.00955 0.00097 0.00307 0.9994 Logarithmic
- 0.01862 6.494 -550 0.02122 0.01399 0.00176 0.9991 Tow-term ima™
1.112 - - - 0.00322 0.00315 0.01905 0.9991 Modified Page
- - - 4219 0.03109 0.01187 0.00391 0.9911 Two-term exponential
- - 0.242 2201 - 0.01501 0.02405 0.9899 Wang and Singh
1.852 - 0.049 2321 0.0174 0.01371 0.04351 0.9889 Midilli et al
- - - - 0.00835 0.04239 0.05944 0.9788 Newton
- - - 1.077 0.00921 0.02603 0.04864 0.9870 Henderson and Pobis
1.399 - - - 0.00129 0.00108 0.00992 0.9995 Page
- - -0.094 1151 0.00747 0.01271 0.03565 0.9936 Logarithmic
- 0.01645 7.433 -6.43 0.01865 0.00165 0.01354 0.9992 Tow-term 0.5mat
1.714 - - - 0.00393 0.00185 0.00279 0.9991 Modified Page
- - - 10.98 0.01314 0.00188 0.01809 0.9970 Two-term exponential
- - 0.169 3.201 - 0.02180 0.01624 0.9882 Wang and Singh
1.512 - 0.062 2.071 0.04718 0.03174 0.04258 0.9899 Midilli et al
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Wang and Singh .Two-term .Modified Page Henderson and Pobis Newton la Jie 3,5 (551, 5l Jols mls =0 Jgu

MM cuwbus b (55,3 465 489 ¢l TOW-term exponential , Logarithmic Page Midilli et al
Table 5. Statistical results of 9 thin layer drying models at different drying conditions with 7 mm thickness

n g c a k x?  RMSE R? Jae g ok puo
- - - - 0.00757 0.03002 0.04805 0.9857 Newton
- - - 1.06 0.00817 0.01934 0.04014 0.9900 Henderson and Pobis
1.289 - - - 0.00187 0.00192 0.01264 0.9991 Page
- - -0.096 1.134 0.00625 0.00585 0.02306 0.9972 Logarithmic
- 0.01367 7.899 -6.89 0.01512 0.00225 0.01501 0.9989 Tow-term lemg™s
1.214 - - - 0.00402 0.00305 0.01901 0.9991 Modified Page
- - - 4.249 0.04001 0.00307 0.01391 0.9981 Two-term exponential
- - 0.342 3.001 - 0.02501 0.02501 0.9889 Wang and Singh
1.383 - 0.054 2331 0.0272 0.02331 0.04261 0.9901 Midilli et al
- - - - 0.00678 0.05972 0.04636 0.9782 Newton
- - - 1.067 0.00736 0.03211 0.05173 0.9849 Henderson and Paobis
1.349 - - - 0.00118 0.00553 0.02147 0.9974 Page
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Fig. 3. Moisture ratio and the fitted curves to Page model for drying of tomato slices with thicknesses of 3, 5 and 7 mm

and air velocity of 1 m s™: 1- Drying time (min) 2- Moisture ratio (decimal)
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