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Mathematical Models for Hot Air Drying Characteristics of Coconut Residue
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ABSTRACT

The aim of this study was to investigate and determine the suitable mathematical models in describing
hot air drying characteristic of coconut residue in the range of 40 to 80°C and layer thickness 2 mm. The dryer
used in the evaluation was successful in drying a thin layer of coconut residue from the initial moisture content of
1.61+0.17g water/g dry matter to 0.11+0.09g water/g dry matter within 150 to 480 min of continuous drying at the
above mentioned temperature range. The drying rates increased with an increase in temperature and drying time.
Five of the well known empirical models were fitted to the hot air drying of coconut residue. The Midilli model has
shown an excellent fit to predict drying behavior of the coconut residue because this model gave the highest
coefficient of determination (RZ), the least chi-square (Xz), and the lowest root mean square error (RMSE).
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Figure1 A schematic diagram of hot air drying oven.
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Table 1 Thin-Layer Drying Models Used for Fitting Experimental Data

Empirical Constants of Drying Model Analytical Parameters

Drying Model Temperature
(‘c) K n a b R’ V4 RMSE
Lewis 40 0.535 - - - 0.9931 0.0011 0.0286
MR = exp(-kt) 60 0.676 - - - 0.9972 0.0005 0.0166
80 0.749 - - - 0.9953 0.0005 0.0137
Page 40 0.562 0.939 - - 0.9946 0.0013 0.0205
MR = exp(-kt") 60 0.623 0.999 - - 0.9995 0.0113 0.0528
80 0.732 1.047 - - 0.9965 0.0005 0.0124
Logarithmic 40 0.541 0.939 - - 0.9973 0.0007 0.0211
MR = aexp(-kt)+c 60 0.668 1.055 - - 0.9953 0.0003 0.0136
80 0.743 1.047 - - 0.9956 0.0005 0.0137
Midilli 40 0.776 1.075 1.001 0.004 0.9986 0.0006 0.0206
MR = aexp(-kt")+bt 60 0.63 0.958 0.993 0.004 0.9990 0.0002 0.0113
80 0.744 1.104 1.009 0.005 0.9996 0.0004 0.012
Henderson 40 0.53 - 0.992 - 09933  0.0011  0.0286
and Pabis 60 0.687 - 1.017 - 0.9976 0.0004 0.0153
MR = aexp(-K) 80 0.757 - 1.011 - 0.9951 0.0006 0.0136
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