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ABSTRACT: Analysis of drying characteristics has been carried out with one-dimensional
model in the dryer using the principle of the refraction of radiation. The dryer is composed of
hot water tank, plastic film conveyer belt, drying material, etc. The model considers the con-
duction and radiation within the plastic film and drying material. The film is semitransparent
to radiation and the drying material is assumed to be semitransparent or opaque to radiation.
The results show that the effect of radiative transfer on the drying rate is relatively large
when the thickness of drying material is small and the water temperature is high. When the
material is thin, the drying rate due to conduction is also enhanced and the drying time can
considerably be reduced. »

Key words: Drying material(3J A% &), Film thickness(¥& 7)), Hot water(25*), Radiative
transfer(EZ2A1A4), Refraction(Z3)
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Table 1 Thermophysical properties and refrac-
tive index

Film |Skimmed
(Mylar)| milk

Density (kg/m) | 965 | 1390 | 915
Specific heat (J/kgK)| 4206 1176 2100
Conductivity (W/mK){ 0.675 | 0.155 0.170

Refractive index 1.33 1.65 1.46

Material Water

Table 2 Parameters used in the analysis

Parameter Value
Heat transfer coef. (W/m'K)| 10, 20, 30, 40, 50
Water temperature (C) 55~95
Relative humidity (36) 30, 50, 70
Film thickness ( pm) 75, 100, 125
Material thickness (mm) 04, 10, 20
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