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Fig. 1 A schematic diagram of tray dryer for orange drying
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Table 1 Drying kinetic models considered for thin layer drying of orange.
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Table 2 The ANOVA results for moisture ratio of orange slices.

la o (ruSileo oI5l a0 &0
MSE Degree of freedom Source
0.0073* 1 Air temperature
0.0217* 2 Air velocity
0.0575" 2 Air TemperaturexAir velocity
0.0018 24 Test Error
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Table 3 Comparison of average moisture ratio of dried orange slices at different air velocity and temperature.
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Table 4 Model constants along with statistical regression results at different drying condition of orange slices.

A4

Air velocity (m/s)
(m/s) 192 sy Parameter Model Name
2.0 1.0 oyl Jowe pb
70(°C) 60(°C) 50(°C) 70(°C) 60(°C) 50(°C)
0.0063 0.0051 0.0031 0.0042 0.0034 0.0022 k
0.9423 0.8478 0.8974 0.9663 0.9170 0.9478 R2 Newton
0.0627 0.0918 0.0760 0.0499 0.0709 0.0528 RMSE o
0.2284 0.4898 0.3356 0.1449 0.2918 0.1622 SSE
0.0303 0.042 0.021 0.015 0.02 0.0099 k
0.6848 0.59 0.66 0.76 0.68 0.74 n
P
0.9988 0.9992 0.9990 0.9991 0.9991 0.9992 R2 age
0.0073 2.81x103 2.81x103 2.81x103 3.03x103 2.71x103 RMSE
0.0030 4.39x10° 4.16x10° 4.50x10° 5.25x10 4.17x10° SSE
0.8465 0.7961 0.8580 0.8997 0.8644 0.9122 a
0.0048 0.0033 0.0023 0.0034 0.0026 0.0018 k Hendetr)S_OH &
pabis
2
0.9833 0.9557 0.9728 0.9887 0.9766 0.9860 R 5 oyt
0.0340 0.0500 0.0394 0.0291 0.0379 0.0275 RMSE oty
0.0661 0.1427 0.0888 0.0484 0.0822 0.0433 SSE
0.8152 0.7303 0.7655 0.8498 0.7712 0.7638 a
0.0060 0.0056 0.0040 0.0045 0.0042 0.0029 k
0.0624 0.1324 0.1659 0.0821 0.1427 0.1849 c Logarthmic
2 =
0.9920 0.9851 0.9927 0.9962 0.9934 0.9969 R 2,0
0.0237 0.0292 0.0206 0.0170 0.0203 0.0131 RMSE
0.0315 0.0478 0.0239 0.0163 0.0232 0.0097 SSE
0.6434 0.5894 0.6815 0.7096 0.6810 0.7730 a
0.0034 0.0021 0.0017 0.0026 0.0019 0.0014 ko
0.2997 0.3551 0.2826 0.2670 0.2852 0.2072 b
Two-term
0.0216 0.0204 0.0144 0.0147 0.0146 0.0109 ki Slakex
0.9972 0.9976 0.9980 0.9987 0.9987 0.9987 R?
0.0122 0.0118 0.0035 0.0051 0.0071 0.0042 RMSE
0.0082 0.0077 0.0031 0.0014 0.0028 0.0010 SSE
-0.0033 -0.0030 -0.0027 -0.0030 -0.0028 -0.0021 a
2.88x10 2.88x10 2.15x10 2.48x10° 2.52x10° 1.52x10° b
Wang and singh
0.7267 0.6789 0.8720 0.8991 0.8756 0.9541 R? B 5
S Sl
0.1378 0.1347 0.0857 0.0871 0.0875 0.0499 RMSE
1.083 1.033 0.4188 0.4333 0.4373 0.1424 SSE
0.2773 0.3676 0.2817 0.2537 0.2815 0.1995 a
0.0423 0.0298 0.0203 0.0194 0.0203 0.0147 k
0.0912 0.0785 0.0090 0.1421 0.1001 0.1027 b Diffusion
0.9969 0.9959 0.9981 0.9989 0.9984 0.9988 R? Sghs
0.0148 0.0154 0.0105 0.0070 0.0099 0.0062 RMSE
0.0123 0.0133 0.0062 0.0027 0.0055 0.0022 SSE
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Table 5 Performance comparison of neural network training algorithms.
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MSE Training algorithm
2.12x10° trainlm
3.11x10° trainrp
5.22x10* traingda
8.92x10* traingd
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Table 6 Performance evaluation of different types of artificial neural network structure.

s &0 (uSilse ooy Y 5 (9 Sl ol 4Y aibl b
MSE Number of hidden neurons Activation function of hidden layer
1.18x10* 5 logsig
9.11x10% 7 logsig
7.52x10% 10 logsig
3.94x10° 12 logsig
2.17x10% 15 logsig
1.65x10° 20 logsig
2.68x107 25 logsig
4.22x10° 30 logsig
9.92x10%¢ 5 tansig
7.42x10°° 7 tansig
4.12x10° 10 tansig
2.92x10°¢ 12 tansig
1.85x10%° 15 tansig
1.02x10%¢ 20 tansig
2.12x10°¢ 25 tansig
3.38x10¢ 30 tansig
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Table 7 Performance evaluation of the developed ANN model for training, validation, testing data.

Data
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Fig. 4 Comparison between experimental data of moisture ratio and the predicted ones by ANN
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