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ABSTRACT

The objective of this research was to study the drying behavior of whole
longan under combined infrared and hot air. The thin layer drying experiments were
applied to determine the effects of infrared power, hot air temperature and air velocity
on drying rate and to develop the drying kinetic models. Moreover, to develop the
drying mathematical model with the continuous conveyor dryer for combined infrared
and hot air, and to simulate the model for prediction the specific energy consumption,
drying time and specific drying rate under various drying conditions. Finally, to
evaluate the optimum drying conditions base on the specific energy consumption and
the drying time.

The experimental studied of thin-layer whole longan drying were carried out
at the infrared powers of 300 — 700 W, air temperatures of 40 — 80°C and air
velocities of 0.5 — 1.5 m/s. The samples were dried until the moisture content is 20%
dry-basis. The color and rehydration ratio of the flesh of dried longan were then
determined. The experimental results indicate that the drying characteristic of whole
longan had both constant drying rate and follow with falling drying rate period. In
constant drying rate period, calculated mass transfer coefficients were varied from
13.074 to 64.554 m/h. It increased with increasing infrared power, but decreased with

increasing air velocity. In falling rate period, calculated overall effective diffusion



coefficient (Degy) and drying constant (k) varied from 1.77 x 10 to 1.44 x 10 ® m*h
and 0.026 to 0.221 h'], respectively. The Des and k value increased with increasing of
infrared power and air temperature, but both parameters decreased with increasing air
velocity. The models of drying kinetic parameters were developed. The qualities of
dried longan undergoing combined infrared and hot air were nearly the same as
product with hot air drying at 80 °C.

The mathematical model of whole longan drying with a continuous conveyor
dryer was developed. The heat transfer coefficient (h;) and the incident infrared heat
flux (qinc) which used in this model were obtained experimentally, these parameters
increased with increasing infrared power, while the air temperature and air velocity
had no the significant effect. The values of ql i, and h; varied from 0.980 to 4.032
kW/m?” and 30.0 to 46.6 W/m”K, respectively. Validation of the model was achieved
base on experiments conducted with whole longan drying in a continuous conveyor
dryer. The simulated results were in reasonable agreement with the experimental
values. The simulated results showed the drying time and energy consumption
temperatures decreased with increasing infrared power and air temperature, but those
values decreased with increasing air velocity. The optimal drying condition was 700
W of infrared power 80 °C of air temperature and 0.5 m/s of air velocity, the

minimum energy consumption was 18.40 MJ/kg water and drying time was 6.95 h.
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