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ABSTRACT

The focus of this dissertation is to study the feasibility of applying far-infrared
radiation in fruit leather process. This overall goal is comprised of three main sections
which are effective moisture diffusivity of longan fruit leather drying under hot air
and far-infrared radiation, heat and mass transfer in combined convective and far-
infrared radiation drying of fruit leather and simulation and optimization in fruit
leather drying under combined convective and far-infrared radiation.

Effective moisture diffusivity of longan fruit leather drying under hot air and
far-infrared radiation was experimentally investigated as a function of temperature
and moisture content and the shrinkage of the fruit leather was included. The

calculated values of effective moisture diffusivity with shrinkage for different hot air



drying temperatures (70, 75 and 80 °C) and far-infrared radiation powers (470, 540
and 610W) with constant air velocity at 0.5 m/s were found to be between 6.801x10™"2
to 2.048x10™"" m%/s and 1.452x10™"" to 3.613x10™"" m?/s, respectively. The effective
moisture diffusivity of far-infrared radiation drying increased over 20% for the whole
drying process and the operating time was found to be shortened down to 50% of that

for the hot air drying.

Heat and mass transfer in combined convective and far-infrared radiation
drying of fruit leather and simulation were investigated in this study. It was found that
the ratio heat and mass transfer coefficient for combined convective and far-infrared
radiation drying of longan fruit leather could not be predicted from the heat-mass
analogy classical model and the modification correlations to predict the ratio heat and
mass transfer coefficient and the heat transfer coefficient in term of Nusselt number
was needed. The modified could fit the experimental data quite well within £10%
deviation.

Simulation and optimization in fruit leather drying under combined convective
and far-infrared radiation was also carried out. The simulation predicted the
temperature and moisture content profile throughout in one dimensional slab by a
finite difference method with implicit scheme. The simulation results agreed well with
these of the measured results. The optimal operating conditions could be obtained to
get minimal drying time and maximal specific moisture extraction rate with
acceptable product quality, when the air temperature was 40.67 °C, the air velocity
was 0.38 m/s, the far-infrared temperature was 370.78 °C and the distance between

heater and sample was 16.44 cm.
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