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Thin-Layer Drying of Dessicated Coconut
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Abstract

This present study is a development of mathematical
moisture equilibrium and thin-layer models of dessicated coconut
dried in a tray dryer. The weight of dessicated coconut in each
experiment was fixed at 160 g which initial moisture content was
around 136-140%d.b. Air velocity was held constant at 2.18 m/s
for all experiments. Two parameter i.e., air temperature and the
relative humidity were studied. The air temperature varied
between 70-120°C where relative humidity ranged between
0-40%RH. There are two categories which were subsequently
studied. First is to determine the moisture equilibrium model
based on the correlation form obtained by Henderson and
Halsey, and compared to the relationship developed in this study.

It was found that moisture equilibrium increased as increasing



relative humidity. The present model can predict better results
compared to other models. Second, The thin layer model was
evaluated in various form i.e., Page, Newton, Henderson & Pabis,
Logarithmic and Two Term. The conclusion was that the model
followed logarithmic model was best fitted to the experimental
data. The drying rate increased with increase of air temperature.
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M (t) moisture content at time, %dry basis

Mi, initial moisture content, %dry basis

MR moisture ratio

Meq equilibrium moisture, %dry basis

My moisture content, %dry basis

M, moisture content, %wet basis

w dry mass, gram

d wet mass, gram

t time, second or minute

R universal gas constant, 8.314 J/mol K
temperature, °c

RH relative humidity, % or decimal

R2 correlation coefficient

RMSE root mean square error

a,b,c,d,e,n constant
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