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ABSTRACT

The objectives of this study were to construct a mathematical model for the drying of
the longan fruit, to minimize the energy cost used in the drying process (by evaluating specific air
flow rate, drying air temperature, and fraction of air recycled), and to study the sensitivity of
ambient relative humidity and ambient temperature on the determined optimal values. Two types
of dryers were studied, a Taiwan dryer (no air recycling) and a Cabinet dryer ( with air recycling).

J

The assumptions for this mathematical model were as follows: thermal equilibrium exists
between the moist air and longans, no moisture equilibrium exists between the moist air and
longans, no compression of moist air, the walls of the dryer were assumed to be well insulated
and the initial temperature of the longan and the dryer were equal to that of drying air
temperature. The prediction model consists of the drying kinetic equation , heat and mass balance
equations , and properties of moist air equations.

The simulation of the mathematical model for the Taiwan dryer demonsirated that the

ambient temperature and relative humidity of ambient air significantly affected the optimum



specific air flow rate, but did not affect the optimum drying air temperature. For the cabinet dryer
it was found that the ambient temperature and relative humidity of ambient air also affected the
optimum specific air flow rate, but did not affect the optimum drying air temperature nor the
optimurn fraction of air recycled. The minimum energy cost for drying the longan fruit using the
Taiwan dryer was optimized at the drying air temperture of 60 °C , a specific air flow rate of 31
K4y air’ D ~ K84y 1ongan » AN ambient temperture of 30 °C and the relative humidity of ambient air of
75 %. For the Cabinet dryer , the minimum energy cost occurred at the specific air flow rate of
67 kg sie! 1 = K& sy tongan » drying air temperature of 80 °C, fraction of air recycled of 97 %, the

ambient temperture of 30 °C and the relative humidity of ambient air of 75 %.



