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Models of pepper drying using hot air oven
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Abstract

The objectives of this research were to study the drying kinetics and to determine the drying models of
pepper drying using hot air oven at the temperatures of 50, 70 and 90°C. The experimental data were fitted to 11
different drying models. The drying models were compared using the coefficient of determination (R, chi-square
(X2), and root mean square error (RMSE) for determination of the best suitable model. The experimental results
showed that the drying rate of pepper increased with an increase of drying temperatures. The logarithmic model
showed a better fit to the experimental drying data as compared to other models due to the highest values of the
coefficient of determination and the lowest values of chi-square and root mean square error.
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Table 1 Mathematical models applied to the kinetics of pepper drying

Model equation Name of model References
MR = exp(-kt) Newton Ayensu, 1997
MR = exp(-kt") Page Simal, et al., 2005
MR = a exp(-kt) Henderson and Pabis Yaldiz, et al., 2001
MR = a exp(-kt) + ¢ Logarithmic Togrul and Pehlivan, 2003
MR = a exp(-k,t) + b exp(-k,t) Two Term Henderson, 1974
MR = a exp(-kt) + (1-a) exp(-kat) Two Term expnential Sharaf-Eldeen, et al., 1980
MR =1+ at + bt’ Wang and Sing Akpinar et al., 2003
MR = a exp(-kt) + (1-a) exp(-kbt) Diffusion approximation Yaldiz and Ertekin, 2001
MR = a exp(-kt) + (1-a) exp(-gt) Verma et al. Doymaz, 2005
MR = a exp(-kt) + b exp(-gt) + ¢ exp(-ht) Modified Henderson and Pabis Karathanos, 1999
MR = a exp(-kt") + bt Midilli et al. Mohamed et al., 2005
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maineRfigadwiuniseuusiefiguugi 50°C Taaflen R: y° uaz RMSE Wihiu 99.979%, 0.000046 uas
0.006495 PR Fearnutuinaesiildamnmniian fiaunanisiunsuaznimasesidi Figure 2 Taaanngilay
i AN ldannuULdaeuazanHanAsesiiA IndAeeTy luanefiuuudians Wang and Sing l¥uanis
finaafigadwiuniseuusiefignmngi 70°C Tanilen R?, %2 waz RMSE winfu 99.897%, 0.000163 uaz 0.012447
AL daufigningianudy 90°C uULS1989 Modified Henderson and Pabis Winannsviuneiigaladian R

Y’ waz RMSE winril 99.927%, 0.000223 uaz 0.013563 ANAAL

Table 2  Statistical results of pepper drying at different air temperatures

2

Model Temperature R X RMSE
(°C)
Newton 50 0.99683 0.000641 0.024971
70 0.99493 0.001021 0.031555
90 0.98341 0.004284 0.064483
Page 50 0.99816 0.000382 0.019014
70 0.99755 0.000440 0.020443
90 0.99887 0.000304 0.016906
Henderson and Pabis 50 0.99695 0.001819 0.041490
70 0.99591 0.001415 0.036663
90 0.98916 0.004188 0.062785
Logarithmic 50 0.99979 0.000046 0.006495
70 0.99937 0.000344 0.017848
90 0.99432 0.001568 0.037820
Two Term 50 0.99695 0.000672 0.024480
70 0.99571 0.000924 0.028843
90 0.99916 0.003088 0.052203
Two Term exponential 50 0.99617 0.000671 0.025200
70 0.99473 0.001083 0.032074
90 0.98324 0.004463 0.064812
Wang and Sing 50 0.99895 0.000218 0.014356
70 0.99897 0.000163 0.012447
90 0.99676 0.000869 0.028600
Diffusion Approximation 50 0.98097 0.004041 0.060938
70 0.98355 0.003146 0.053946
90 0.99835 0.000458 0.020427
Verma et al. 50 0.99963 0.000080 0.008585
70 0.99934 0.000294 0.016500
90 0.99263 0.002036 0.043082
Modified Henderson and Pabis 50 0.99695 0.000715 0.024480
70 0.99804 0.000379 0.017959
90 0.99927 0.000223 0.013563
Midilli et al. 50 0.99905 0.000210 0.013683
70 0.99949 0.000607 0.023372
90 0.99914 0.000245 0.014703
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Figure 1 Variation of moisture ratio and drying time of
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Figure 2 Comparison of experimental and predicted

pepper drying at different temperatures moisture ratio by Logarithmic model
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