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ABSTRACT

The aim of this research was to investigate a novel drying strategy and to
develop a drying model for longan without stone using a two—stage SSD + HAD
process (superheated steam drying followed by hot air drying). The SSD + HAD
experiments were conducted using superheated steam at 120-180°C followed by hot
air at 60—70°C. The moisture contents of longan at the end of the first—stage drying
were about 200 and 300% dry basis. Experiments were performed until the sample
moisture content of 18% dry basis was obtained. The effects of superheated steam and
air temperatures on the drying kinetics and quality of dried longan viz. color,

shrinkage, texture, vitamin C, microstructure, and rehydration capability were



Vi

determined. Purely SSD and purely HAD were also investigated and compared with
the results obtained from SSD + HAD. The purely SSD experiments were conducted
at the same drying conditions as the first stage of SSD + HAD but without changing
process while the purely HAD experiments were conducted at the same air

temperature and air velocity as the second stage of SSD + HAD.

The results indicate that drying time was shortened by increasing steam
temperature as well as increasing air temperature. The color of SSD + HAD dried
longan was improved compared to purely SSD. SSD + HAD at higher temperatures
for both drying media yielded better color. SSD + HAD at higher steam temperature
but lower hot air temperature led to a product with less pore spaces, resulted in higher
degree of shrinkage and toughness. Compared to purely HAD, SSD + HAD led to
some quality improvement in terms of shrinkage, textural property, vitamin C
retention, microstructure and rehydration capacity. By varying IMCs in SSD + HAD,
it was found that SSD + HAD at higher IMCs gave better product quality only in
terms of vitamin C retention. In the case of purely HAD, it was found that drying at

higher temperature yielded better product quality only in terms of color.

Considering both product quality and drying time, two-stage drying with
superheated steam at 180°C followed by hot air at 70°C at IMC of 200% dry basis was

the best condition for drying longan without stone in this study.
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A thin layer drying model was developed to simulate the moisture content of
longan, the drying temperature at the outlet of the drying chamber and the drying rate
and to validate with experimental results available. Comparisons showed that the
simulated results were not quite in agreement with experimental values. A drying
system model was used to predict moisture content of longan, drying temperature
leaving the drying chamber, drying time, drying rate, and energy consumption. The
model was also used to examine the effects of temperatures of both drying media,
specific air flow rate and fraction of air recycled in the second stage on drying time
and specific energy consumption and to evaluate the optimum conditions of longan
drying with SSD + HAD. The simulated results showed that all parameters affected
on drying time and specific energy consumption. The results of optimization for
longan without stone of 20 kg showed that the minimum specific energy consumption
of 6.78 kJ/KQ water evap OCCUrTEd at the drying temperature of 180°C, the air temperature
of 70°C, specific air flow rate of 101 Kg dry air/h-Kg dry 1ongan @nd fraction of air recycled

of 90% (a IMC was fixed at 200% dry basis in this simulation).
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