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Mathematical modeling of drying Kinetics of Peppermint (L piperita
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ABSTRACT

Mathematical modeling 0f drying kinetics of agricultural products is one of the most appropriate methods to
control the dryingtimesand drying conditions. In order to find the best of the mathematical model, the samples
were dried in thregylevels of hot air temperature (40, 50, 60°C), and under sunny and shaded conditions. The
initial moisture’¢ontent was 83% wet basis and drying continued until the samples moisture content declined to
9% wet basis\.\For fitting the models, the MATLAB 2013 software was used. In order to determine the best
model, the coefficient of determination (R?) and the root mean square error (RMSE) were used as the index.
The, results demonstrated that the logarithmic model by R? = 0.99 and RMSE = 0.02 had best results than other
models
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Table 1. Types of mathematical Models

model name Model Reference

Newton MR = exp(-kt) Westerman et al.,(1973)
Page & MR =(-kt™) Page (1949)
Henderson and pabis Y MR = a exp(-kt) Henderson and Pabis., (1961)
Logarithmic MR = a exp(-kt) + ¢ Togrul and Pehlivan .,2004
Tow term expanential MR = a exp(-kt) + (1 — a)exp(-kat) Sharaf-Eldin et al., 1980
Wang andSing’” . MR =1 + at + bt? Yaldiz et al.,2001
Modified!Henderson and pabis MR = a exp(-kt) + bexp(-gt) + cexp(-ht) Kiranoudis et al.,1992
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Figure 1. Changes in moisture ratio over time
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Table2. Optimization results model in shadow's and sun's method $°
N
Shadow Sun S
Model Name R? RMSE R? RMSE
Newton 0.9728 0.05162 0.9592 0.073
Page 0.989 0.03362 0.9807 0.05084
Henderson and pabis 0.9894 0.03304 0.9659 0.06766
Logarithmic 0.9986 0.032 0.9848 o 0.04736
Tow term exponential 0.9894 0.3297 0.9806"% 0.05096
Wang and Sing 0.9875 0.03631 0.9794 0.05506
Modified Henderson
and pabis 0.9947 0.026 0.9665 0.084
N
N
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Table3. Optimization results madeél in hot air dryer
_ Oven (40 ° c) Oven (50 ° ¢) Oven (60 ° ¢)
Equation Rz RMSE R2 RMSE R2 RMSE
Newton 0.98 0.04169 0.9813 0.04542 0.9817 0.4544
Page 0.9917 0.02749, 0.9857 0.04166 0.9968 0.02016
Henderson and pabis 0.9976 0.0Q&lG 0.9813 0.04756 0.9853 0.04311
Logarithmic 0.9986 0:03316 0.993 0.03073 0.9973 0.01982
Towterm 0.9939 0.02359 0.9812 0.04769 0.9816 0.04826
exponential ' ) ' ' ' '
Wang and Singh 0.997% P 0.01492 0.9926 0.03155 0.9717 0.064
Modified Henderson
and pabis 0.9651 0.0636 0.948 0.1022 0.991 0.0479
N ok ) Joo 1 ooliiwl b dae s —F Jgu
o Table 4. Optimization results using by Logarithmic's model
Name of model R? RMSE a k c
Shadow o ¥% 0.9986 0.0123 0.93 0.00297 - 0.02297
Sun 0.9848 0.04736 1.272 0.004592 -0.2891
Oven\(T= 40 °C) 0.9986 0.01216 0.9378 0.01419 - 0.008487
Oven (T=50 °C) 0.993 0.03073 1.121 0.02793 -0.1459
Oven (T=60 °C) 0.9977 0.01492 1.216 0.03014 - 0.2002
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