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ABSTRACT

Dried longan is an important export commodity of Thailand. However, large
amounts of energy are used for longan drying. Thus, determining the energy required in drying
longan and developing ways to save energy will benefit the longan industry. Experiments in the
field to find optimum conditions are time consuming and expensive. The objectives of this study
are to investigate different energy conservation schemes for the longan drying process in the

laboratory and use mathematical models to predict results.

A fixed-bed tray dryer was built to simulate drying of longan. The dryer was a
cubical shape with 1%1x1,8 m in dimensions and covered with thermal insulator. It consisted of
10 trays, each 0.025 m deep and 0.98x0.88 m cross-section, spaced 0.025 m. Liquefied
petroleum gas was used as a fuel for heating the air during longan drying and electric fan was

employed for controlling air flow rate. Drying experiments were conducted using 110 kg of



unpeeled longan (“E-dor” variety, 137 — 180 %db.), spread uniformly in a single layer on the
trays and dried to 10 — 14 %db. There were three airflow rates (1,429 — 2,099 kg dry air/hr.mz),
but in each experiment the airflow rate was kept constant. The experiments consisted of two
strategies: 1) Constant drying-air-temperatures of 70°C and 80°C from the beginning of drying to
the end. 2} Stepping drying-air-temperature i.e. starting at 80°C and toward the end reducing the

temperature to 70°C and 60°C.

The experimental results show that, for same airflow rate, drying with stepping
drying-air-temperature (the drying process at drying air temperature of 80°C during first 10 h,
after that, drying with 70°C during next 16 h and drying with 60°C during last 2 h) would result
in lower energy consumption than drying at the constant temperature of SOO_C by 130 MIJ.
However, the stepping drying-air-temperature increases electric energy consumption by 0.37 MJ.
Saving in total energy consumption per kg of water removed due to stepping drying strategy was
about 16%. The experimental results indicated that the airflow rate affected markedly the total
-energy consumption, especially in the high airflow rate. The total energy consumption increased

with increased airflow rate.

Three mathematical models, namely, Soponronnarit, Achariyaviriya and
Soponronnarit, and Brooker were employed for this investigation. The solution of this study for
Brooker model could not be applied directly to drying simulation at stepping drying-air-
temperature. The best strategy (the drying process at drying air temperature of 80°C during first
10 h, after that drying with 70°C during next 10 h and drying with 60°C until process completion)
of sample group consumes less energy than drying at the constant temperature of 80°C by 26%

and 30% for the models of Achariyaviriya and Soponronnarit and Soponronnarit, respectively.
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