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ABSTRACT

The purposes of this research are to study the effects of superheated steam temperature
and steam velocity on drying kinetics and quality of sliced carrot and to develop the mathematical
model of drying. In the experiment, sliced carrot is dried at steam temperatures of 120, 140, 160
and 180°C + 2°C and velocities of 2 - 4 m/s under atmospheric pressure. The moisture content of
sliced carrot is reduced from 1000% to 18% dry basis. For the quality of dried product, the
criteria for evaluation of quality were color, texture (hardness and toughness) shrinkage and
rehydration behavior.

The results showed that moisture ratio of material rapidly decrease in first period and
decelerate after drying carrot with superheated steam, that means The temperature had a greater
effect on drying curve than the velocity. It was found that drying period decreased when the
superheated steam temperature and superheated steam velocity increased. The effective diffusion
coefficient and drying constant increased with increasing of superheated steam temperature and
superheated steam velocity. Drying kinetic models, including theoretical model and semi-
theoretical model, were developed and validated with experimental results. It was found that

semi-theoretical model gave better predictions than the other.



For the quality of dried carrot, it was found that yellowness and lightness values increased
with increasing steam temperature. Otherwise, the redness value increased at low temperatures
and decreased at high temperatures. Redness and yellowness values increased at low temperatures
and decreased at high temperatures while lightness value increased when steam velocity
increased. From the consideration of texture (hardness and toughness) and shrinkage, it was found
that the hardness and toughness decreased with the increasing of the temperature and velocity of
superheated steam. And the result of the shrinkage was consistent with the toughness when the
temperature and velocity of superheated steam increased; the shrinkage of dried carrot decreased.
Drying with superheated steam at lower temperature gave the samples with less rehydration than
that at higher. And also, Drying with superheated steam at low velocity gave the samples with
less rehydration than that at higher. Ultimately, by the consideration of quality and the period of
drying, it was found that drying with superheated steam at 180°C and 4 m/s is the optimal
condition for drying sliced carrot in this study since it could decrease the period of drying and the

quality of dried carrot is acceptable.
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