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ABSTRACT

The objectives of this research were to study the thermal propertiés of whole Longan
(E-dor variety) and to develop the non-equilibrium mathematical model for batch drying with hot
air. The model could predict the changing of moisture contents, hot air temperatures, whole
Longan fruit’ s temperatures, humidity ratio of moist air, and specific energy consumption.

This research determined the thermal properties of whole Longan, such as specific heat
and heat of vaporization of Longan. Specific heat of Longan was measured using a Differential
Scanning Calorimeter (DSC). It found that specific heat was a direct proportional to the moisture
of Longan. The heat of vaporization of Longan was calculated by Othmer’s equation (1940). It
was found that the heat of vaporization of Longan was an indirect proportional to the moisture of
Longan.

The non-equilibrium mathematical model consisted of the air-stream mixing model, the
specific energy consumption model, and the drying model. The results of the model were
compared with the experiment resuits. It showed that the model could predict the experimental
results and the specific energy consumption.

The development equation between specific energy consumption, thickness of Longan
layer, specific air flow rates, and air recirculation defind the different of moisture content
between the upper layer and lower layer not more than 10% with 10-20 cm of Longan layer

thickness. The thickness of Longan layer was an indirect proportional to the specific air flow



rates. The specific energy consumption was a direct proportional to the specific air flow rates,

and was an indirect proportional to air recirculation.



