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Table 1 Models used to investigate the Red onion thin layer drying

Model Model Name References
MR=exp(-kt) Newton (lewis) [12]
MR=a exp (-(kt)") +b Demir et al [13]
MR=exp (-( at/(1+b))) Aghbashlo [14]
MR=exp(-kt") Page [15]
MR=exp(-(kt) ") Modified Page [16]
MR=aexp(-kt) Henderson &Pabis [17]
MR=aexp(-kt)+(1-a)exp(-kat) Two term exponential [18]
MR = 1 +at+bt® Wang & sing [17]
MR=aexp(-kt)+(1-a)exp(-kbt) Diffusion approximation [18]
MR=aexp(-kt)+c Logaritmic [19]
MR=aexp(-k;t)+bexp(-kit) Two term [18]
MR=aexp(-kt")+bt Midili et al [20]
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Table 2 Models evaluation indices

Index Reference
(**) Chi-square [21]
Root Mean Square [22]
(RMSE) Error
v s, = e Mean Relative
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Fig 1 Diagram 1. Red onion drying at different
temperatures (50, 60, 70, 80 C)
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Fig 2 The trend of changes in the drying rate at different temperatures (50, 60, 70, 80 °C)
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Table 3 Results of model constant parameters for experiments at different temperatures
(50, 60, 70, 80 °C)

RZ

RMSE X’ MRDM T(°C) Model

0.998 0.010715 0.000125 3.194168 50

0.999 0.007364 6.04E-05 2.592504 60 Two term

0.997 0.013003 0.000197 3.326371 70

0.995 0.01916 0.000437 3.996987 80

Table 4 Results of nonlinear model fitting of the Two term model in experimental treatments (0.05)
Model Name

B A K K Two term
1.74e-04 1.00e+00 3.07¢-02 1.86e-05 50
9.15e-01 9.37e-02 1.87e-04 3.19e-05 60
1.01e+00 2.06e-09 1.72e-04 8.49¢-04 70
9.98e-01 1.93e-07 1.77e-04 8.25¢-04 80
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Fig 3 The trend of changes in the drying curve of the Two term model at different temperatures

(50, 60

, 70, 80 °C)
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Table 5 Effective moisture diffusion at
different temperatures (50, 60, 70, 80 °C)

Temperature (°C)

De<10™%(m%/s)

50
60
70
80

0.01847669
0.01930779
0.02116988
0.03136255
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Fig 5 The effect of different temperatures (50, 60, 70, 80 °C) on the moisture ratio during drying of red onion.
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Table 7 ANFIS results for trimf membership function

R’ RMSE Number of functions Function type
0.999 0.001 2-2-2 trimf
0.999 0.003 2-2-2 gaussmf
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ABSTRACT

ARTICLE INFO

In this research, The kinetics of drying, The Determining The effective
Moisture Diffusivity, Activation Energy, And also the prediction of the
moisture ratio of red onion during the dry process with dryer-hot air drying
were carried out with the help of mathematical models and fuzzy neural
inference system (ANFIS). The experiments were performed at four levels of
temperature at 50, 60, 70 and 80 0C and a constant air flow rate of 1 m/s . To
select a suitable drying model, twelve thin layer drying models were used, as
well as using fuzzy neural inference system R Software version 3.6.2. The
results showed that among the mathematical models, The binomial model
with the highest coefficient of explanation and the lowest root mean square
error was the most suitable. The results of the correlation coefficient value
(R2 =0.999 and error) RMSE = ( 0.002) the lowest root mean square error It
predicted the humidity ratio better than mathematical models.Effective
Moisture Diffusivity for four temperatures (40,50,60 and 70° C), were
(0.03136255,0 0211698,00193770.001847669 0) m’/s Respectively andThe

amount of activation energy was 1890 (kJ /(kg.K)).
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