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Abstract

Nowadays, orchard ownersin the northern part of Thailand produce dried longans in great quantities
by using Taiwan-type longan-drying machine. However, thiskind of machineislow in efficiency, approximately
30%. One method for improving the efficiency of thelongan-drying machineisby reducing the humidity of the
air before the combustion. This method not only decreases the fuel consumption but also reduces the drying
period of the machine.The objective of this research work was to design and construct a desiccant unit for
reducing the humidity in the air before putting longansin the combustion chamber. The desiccant unit was of the
multi-tray-type and each tray contained 3 kgsof siligagel. The dimension of each tray was49.5x 49.5x 2.5 cms.
In each unit, there were 10 trays with 2.5 cms spacing between adjacent trays. A performance testing of the
desiccant unit tested both air absorption and dehydration processes using the wind tunnel. The parameters
affecting the performance of the system such asthe air massflow rate, theair relative humidity, theinlet tempera-
ture of air and the experimental time were investigated. It was found that the rate of absorption increased when
the mass flow rate of air and the relative humidity of air increased. However, the rate of absorption decreased
whentheinlet air temperatureincreased. In case of dehydration process, it wasfound that the rate of dehydration
increased when the mass flow rate of air and theinlet temperature of air increased. However, it decreased when
the relative humidity increased. In this study, the models for predicting the mass of water in the absorbing and
dehydrating process and the heat transfer rate were also devel oped. It was found that the model can predict the
experimental value quitewell.
Keywords: drying process, desiccant, performancetesting
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