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Table 1 Models for thin layer drying
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Fig. 1. Drying curve of hawthorn in air velocity of 0.5 m/s and different temperatures
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Fig. 2. Drying curve of hawthorn in air velocity of 0.6 m/s and different temperatures
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Fig. 3. Drying curve of hawthorn in air velocity of 0.7 m/s and different temperatures
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Fig. 4. Drying curve of hawthorn in air velocity of 0.8 m/s and different temperatures
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Fig. 5. Drying curve of hawthorn in air temperature of 60°C and different air velocities
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Fig. 6. Drying curve of hawthorn in air temperature of 65°C and different air velocities
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Fig. 7. Drying curve of hawthorn in air temperature of 70°C and different air velocities
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Fig. 8. Drying curve of hawthorn in air temperature of 75°C and different air velocities
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Table 2 Comparison between different empirical correlations for drying temperature of 60°C.

A4

Model V (m/s) coefficients r es x?*
0.5 k =0.0028 0.9962 0.0451 0.0021
Newton 0.6 k =0.0031 0.9982 0.0360 0.0013
0.7 k =0.0038 0.9969 0.0396 0.0016
0.8 k =0.0037 0.9953 0.0463 0.0022
0.5 k =0.0023,n =1.0317 0.9969 0.0402 0.0017
Page 0.6 k =0.00092, n =1.2101 0.9998 0.0069 0.00005
0.7 k =0.0047, n =0.9637 0.9957 0.0455 0.0022
0.8 k =0.0069, n =0.8952 0.9908 0.0636 0.0044
0.5 k =0.0026, n =1.3307 0.9998 0.0151 0.00024
Modified page 0.6 k =0.0030, n =1.2604 0.9998 0.0106 0.00011
0.7 k =0.0035, n =1.2845 0.9998 0.0127 0.00017
0.8 k =0.0034, n =1.3317 0.9998 0.0240 0.00062
0.5 k =0.0031, a =1.0968 0.9937 0.0357 0.0014
Henderson & pabis 0.6 k =0.0034, a =1.0638 0.9971 0.0271 0.00077
0.7 k =0.0039, a =1.0650 0.9959 0.0322 0.0011
0.8 k =0.0039, a =1.0683 0.9938 0.0391 0.0017
0.5 a =1.2706, b =-0.00027, k =0.0867, n =0.4123 0.9656 0.0812 0.0074
Midilli et al 0.6 a =1.0269, b =-0.00061, k =0.0563, n =0.3715 0.9625 0.0819 0.0075
0.7 a =1.0602, b =-0.001, k =0.1340, n =0.1882 0.9681 0.0864 0.0069
0.8 a =1.1066, b =-0.0008, k =0.0565, n =0.4008 0.9855 0.0521 0.0032
1= 50°C as Sas sled slp 020 Ll dumlia (Y) Jguar
Table 3 Comparison between different empirical correlations for drying temperature of 65°C.
Model V (m/s) coefficients r es x?
0.5 k =0.0038 0.9956 0.00478 0.0023
Newton 0.6 k =0.0034 0.9975 0.0376 0.0014
0.7 k =0.0037 0.9950 0.0512 0.0026
0.8 k =0.0046 0.9973 0.0418 0.0018
0.5 k =0.0025, n =1.0662 0.9970 0.0377 0.0014
Page 0.6 k =0.0016, n =1.1336 0.9989 0.0188 0.00034
0.7 k =0.00026, n =1.4580 0.9988 0.0206 0.00043
0.8 k =0.0017, n =1.1820 0.9991 0.0170 0.00029
0.5 k =0.0038, n =1.2651 0.9972 0.0272 0.00074
Modified page 0.6 k =0.0033, n =1.2475 0.9995 0.0089 0.00008
0.7 k =0.0036, n =1.3390 0.9998 0.0157 0.00025
0.8 k =0.0045, n =1.2829 0.9993 0.0108 0.00011
0.5 k =0.0041, a =1.1059 0.9926 0.0375 0.0014
Henderson & 0.6 k =0.0033, a =1.0339 0.9975 0.0345 0.0012
pabis 0.7 k =0.0032, a =0.9833 0.9976 0.0651 0.0043
0.8 k =0.0051, a =1.0885 0.9954 0.0318 0.0010
0.5 a =1.4634, b =-0.000036, k =0.0684, n =0.5392 0.9540 0.0924 0.0088
Midilli et al 0.6 a =1.3657, b =-0.00045,k =0.1057, n =0.3834 0.9806 0.0569 0.0033
0.7 a =1.3703, b =-0.000014, k =0.0388, n =0.6343 0.9616 0.0842 0.0073
0.8 a =1.2029, b =-0.00066, k =0.0634, n =0.4614 0.9811 0.0578 0.0034
V0 pad S sles ly 025 aly, aslis (F) Jguor
Table 4 Comparison between different empirical correlations for drying temperature of 70°C.
Model V (m/s) coefficients r es x?
0.5 k =0.0035 0.9971 0.0428 0.0018
Newton 0.6 k =0.0045 0.9960 0.023 0.0012
0.7 k =0.0055 0.9965 0.040 0.0016
0.8 k =0.0051 0.9965 0.0420 0.0018
0.5 k =0.00062, n =1.2968 0.9995 0.0097 0.000094
Page 0.6 k =0.00015, n =1.3212 0.9991 0.0160 0.00019
0.7 k =0.0028, n =1.1105 0.9988 0.0195 0.00038
0.8 k =0.0059, n =0.9759 0.9958 0.0459 0.0021
0.5 k =0.0034, n =1.2997 0.9996 0.0099 0.000098
Modified page 0.6 k =0.0029, n =1.2745 0.9994 0.0045 0.000099
0.7 k =0.0050, n =1.2388 0.9995 0.0098 0.000097
0.8 k =0.0049, n =1.2767 0.9990 0.0132 0.000017
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Table 4 Comparison between different empirical correlations for drying temperature of 70°C.

2

Model V (m/s) coefficients r es X
0.5 k =0.0038, a =1.10882 0.9953 0.0329 0.0011
Henderson & pabis 0.6 k =0.0053, a =1.069 0.9970 0.0263 0.000702
0.7 k =0.0049, a =1.1074 0.9955 0.0251 0.0013
0.8 k =0.0055, a =1.0929 0.9943 0.0337 0.0012
0.5 a =0.9973, b =-0.00042, k =0.0069, n =0.7827 0.9823 0.0565 0.0033
Midilli et al 0.6 a =1.1425, b =-0.00048, k =0.0069, n =0.7827 0.9823 0.0560 0.0062
0.7 a=1.4262, b =-0.00001, k =0.0119, n =0.8452 0.9939 0.0319 0.001
0.8 a =1.1968, b =0.000035, k =0.0150, n =0.8388 0.9824 0.0583 0.0035
EVOC pud S sbos gl )25 Laly, auslie () Jgos
Table 5 Comparison between different empirical correlations for drying temperature of 75°C.
Model V (m/s) coefficients r es x?
0.5 k =0.0034 0.9988 0.0287 0.00085
Newton 0.6 k =0.0052 0.9974 0.0391 0.0015
0.7 k =0.0065 0.9950 0.0553 0.0031
0.8 k =0.0066 0.9979 0.0369 0.0014
0.5 k =0.0060, n =0.9105 0.9964 0.0417 0.0019
Page 0.6 k =0.0018, n =1.1979 0.9993 0.0140 0.0002
0.7 k =0.00062, n =1.4547 0.9993 0.0136 0.00018
0.8 k =0.00062, n =1.4552 0.9990 0.0245 0.00061
0.5 k =0.0034, n =1.1795 0.9998 0.0054 0.000031
Modified page 0.6 k =0.0050, n =1.2831 0.9995 0.0129 0.00016
0.7 k =0.0062, n =1.4007 0.9995 0.0129 0.00016
0.8 k =0.0063, n =1.2657 0.9997 0.0103 0.00010
0.5 k =0.0037, a =1.0589 0.9975 0.0211 0.00047
Henderson & pabis 0.6 k =0.0056, a =1.0825 0.9965 0.0292 0.00086
0.7 k =0.0074, a =1.1285 0.9921 0.0415 0.0018
0.8 k =0.0072, a =1.0842 0.9966 0.0272 0.00075
0.5 a =0.9520, b =-0.00055, k =0.0117, n =0.6463 0.9715 0.0609 0.0057
Midilli et al 0.6 a=1.1168, b =-0.00056, k =0.0358, n =0.5776 0.9786 0.0609 0.0038
0.7 a =1.3342, b =0.00057, k =0.0258, n =0.8408 0.8909 0.1586 0.0263
0.8 a =1.0757, b =-0.000047, k =0.0065,n =1.0113 0.9977 0.0203 0.0043
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Table 6 comparison between the experimental data and predictions of modeling with aid of Genetic Algorithm.
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Table 7 Validation Results with aid of Genetic Algorithm.
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Abstract

In this study, hawthorn fruits were dried in a tray dryer in 4 different temperatures (60,65,70, 75 °C) and 4
different air velocities (0.5, 0.6, 0.7, 0.8 m/s) and the change in moisture content was measured. the
hawthorn samples were dried from original moisture content of 44.37% to final moisture content of
1.63%. The experimental data were fitted to different empirical correlations and the Genetic Algorithm
optimization method was used to obtain the best parameters. The results showed that the modified Page
model was the best model to describe the thin layer drying of hawthorn fruits in a tray dryer. The drying
time decreased with increase of the temperature and velocity of drying air. The parameters of the
empirical correlations may be presented as a function of temperature and velocity of the drying air.
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