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Abstract

In this study, the single-leaf of parsley and also bulk of particles at Received: 25 December 2020
temperatures of 46, 58, and 68°C and the thickness of 0.13 to 0.17 mm Accepted: 2 March 2021
and the period from 0 to 140 minutes in a laboratory fixed bed dryer Page Number: 23-35

dried. Also, the single leaf of parsley and the mass dried in the sun. To
dry the parsley in the dryer, five samples were considered for each
temperature and the weight of samples during the drying process is
continuously recorded until changes in the volume of samples to zero.
Then the influence of parameters such as the temperature of the drying
rate is examined. Equilibrium time and humidity were observed to be 140

minutes and 0.0003, respectively. Also, the process kinetics curve shows Keywords:

that more drying occurs in the descending phase due to the low external Tray Dryers,
resistance to mass and heat transfer. In studying the effect of temperature, Drying Parsley,

it was observed that with increasing temperature from 46 to 68 °G parsley Back Propagation,
reaches equilibrium humidity with a greater slope. Then drying process of Neural Network,

a single leaf, and parsley mass, using feed-forward neural networks and Levenberg—Marquardt
leading, was modeled and the results of the neural network with the Algorithm

results obtained from experimental data were compared. The best result
by a feed-formard neural network for single-leaf parsley with
Levenberg - Marquardt algorithm, and 13 neurons and the coefficient of
determination 0.9987 and parsley mass with nine neurons optimized and
coefficient 0.9993obtainedwhich demonstrates the high accuracy of
the artificial neural network.
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Figure 1. (a) Changes in humidity at three temperatures of 46, 58 and 68 degrees Celsius for single parsley (b) Changes in humidity ratio E
(dimensionless) at three temperatures 46, 58 and 68 degrees Celsius for single parsley (¢) Comparison of changes moisture ]
(dimensionless) in single leaf and mass at 68 degrees Celsius (d) Changes in moisture ratio (dimensionless) at three temperatures of ]
46, 58 and 68 degrees Celsius for parsley (¢) Comparison of moisture ratio of single leaf and mass at temperature 68 degrees Celsius. (In ]
Figures 1a, 1b, and 1d, the rhombus, square, and triangle symbols represent temperatures of 46, 58, and 68 degrees Celsius, respectively. ]
In Figures 1c and 1le, the rhombus and square symbols represent singles and masses, respectively). ]
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Figure 2. Graph of parsley drying rate in terms of time.
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Figure 3. MSE values for a leaf of parsley with LM learning algorithm and some FFBP and CFBP network topologies.
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Figure 4. MSE values for masses of parsley with LM learning algorithm and some FFBP and CFBP network topologies.
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Table 1. Comparison of the present work with other researches.

Researcher

Equilibrium moisture (percent) Drying time (min)

Kirsti et al. 13.2 180 [12]
Lechtenberg et al. 40 260 [25]
Kaya et al. 0.01 280 [13]
Younes et al. 0.01 400 [17]
Alibas et al. 0.1 1530 [19]
Present work 0.003 140
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Figure 6. (a) How to learn FFBP network for a parsley leaf, LANS training method, dependent on TANSIG with status 1-13-4 (b)
Comparison of the predicted moisture ratio with the experimental moisture ratio in the training phase for a parsley leaf (regression:
0.9981) (c) Comparison of the predicted moisture ratio with the experimental moisture ratio in the evaluation stage for a parsley leaf
(regression: 0.9971) (d) Comparison of the predicted moisture ratio with the experimental moisture ratio in the validation stage for a leaf
Parsley (regression: 0.9857) (e¢) How to learn FFBP network with LM learning algorithm and TANSIG threshold function with topology
1-9-4 for parsley mass (f) Comparison of Predicted Moisture Ratio with Experimental Moisture Ratio in the Training Stage for Parsley
Mass (Regression: 0.9993) (Regression: 0.9993) (g) Comparison of the predicted moisture ratio with the experimental moisture ratio in
the evaluation stage for parsley masses (Regression: 0.9976) (h) Comparison of the predicted moisture ratio with the experimental
moisture ratio in the validation stage for Mass of parsley (regression: 0.9975) (i) Comparison of the predicted moisture ratio with the
experimental moisture ratio in all stages for a mass of parsley (regression: 0.9988).
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