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Thin layer equation of heart-leaved moonseed drying using infrared-vacuum technique
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Abstract

The objective of this research was to find out the appropriate thin layer equation for predicting the drying
kinetic of Heart-leaved moonseed using infrared-vacuum technique. The Heart-leaved moonseed was dried in
drying chamber set at 5, 10, 15 kPa absolute pressures and at temperatures of 40, 50, 60°C. The effect of drying
conditions on its moisture ratio and drying rate were investigated. It was revealed that increase in drying
temperature or decrease in absolute pressure of the drying chamber caused higher drying rate. Furthermore, the
Modified Henderson and Pabis equation gave the highest coefficient of determination (RZ) and the lowest root
mean square error (RMSE).
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Figure 1 Experimental set-up for infrared-vacuum drying of Heart-leaved moonseed
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Table 1 Thin layer drying models

Model equation Name of model
MR = exp (-kt) Newton
MR = exp (-kt") Page
MR = a exp (-kt) Henderson and Pabis
MR = a exp (-kt)+(1-a) exp (-kat) Two term exponential
MR = exp (-(kt)") Modified Page |
MR = a exp (-kt)+(1-a) exp (-kbt) Approximation of diffusion
MR = a exp (-k,t)+b exp (-k,t) Two term
MR = a exp (-kt)+b exp (-gt)+c exp (-ht) Modified Henderson and Pabis

MR = moisture ratio; a, b, ¢, g, h, k = constant value of equation; t = drying time, minute
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Table 2 Values of model constants and statistical parameters

2

Model Parameter Xq X, X, X, R RMSE
Newton K -0.04779 0.00190 0.00026 -2.7E-05  0.98103 0.0396
5 k -0.01530 0.00068 -0.00035  -1.0E-06  0.99651 0.0170
age

y 0.98935 0.00591 0.01027 -0.00026
Henderson and a 0.95919 0.00320 -0.00365 6.9E-05 0.99170 0.0262
Pabis k -0.05995 0.00226 0.00046 -3.4E-05
Two term a 0.00030 -2.2E-06 1.2E-06 9.9E-08 0.98051 0.0402
exponential k -310.281 10.7573 10.1215 -0.36627

k -0.15277 0.00711 -0.01317 0.00026 0.98125 0.0394
Modified Page |

y 0.18694 0.00085 0.00180 -0.00014

a 11.1601 -0.37763 -1.28507 0.02531 0.99674 0.0164
Approximation of

b 0.78621 0.00260 0.01265 -0.00025
diffusion

k -0.10758 0.00391 0.00082 -5.6E-05

a 61.0337 -1.89933 -7.80685 0.28436 0.99548 0.0194

b -60.1717 1.90576 7.82014 -0.28483
Two term

k1 -0.00118 0.00090 -0.01025 0.00021

k2 -0.00285 0.00094 -0.01030 0.00021

a -0.36958 -0.13464  -1.99079 0.04687 0.99827 0.0120
b 9.25149 0.01369 -0.03031 -0.00730

Modified Henderson C -8.16095 0.12755 2.03268 -0.03978

and Pabis g 0.00930 0.00082 0.00240 -8.3E-05

h 0.02047 0.00105 0.00818 -0.00022

k 0.00152 0.00091 0.00807 -0.00019
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