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Analysis of Drying Characteristics in the Dryer Using the Refraction of
Radiation

Kong Hoon Lee, Byungil Choi, Yong—Ju Hong

Radiative transfer (BALAE)

Frmo P

.o SN~

3

7l 49
Hld (J/kgC)

EAZ =9 QAL (Irradiation, W/m?)
A (m)

AALAF (W/m*T)

EdolF B 449 AF (kg/m’s)
A= (W/m2)

EABZALE (W/m2)

tCorresponding author

Tel.:

+82-42-868~7291; fax: +82-42-868-7335

E-mail address: konghoon@kimm.re.kr

- 1191 -

P,

g

o+

m

ST S~

Drying material (A% %), Film thickness (&

=
=t

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, a plastic film conveyer belt, drying material, etc. The model considers the
conduction 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 shows 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 by only conduction is also enhanced so
that drying time can considerably be reduced.
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Fig. 1 Schematic of model dryer
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Fig. 2 Schematic of one—dimensional models
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Table 1 Thermophysical properties and

. . 5
refractive index®

) Film Skimmed
Material Water (Mylar)® milk

Density 965.3 1390 015
(kg/m3)
Specific heat

4206 1176 2100
(J/kgK) _
Conductivity |

0.675 0.1554 0.17
{(W/mK)
Refractive 1.33 1.65 1.46
index

iq.- = Cp,aﬂ"" (cp,z']-;—’_ifg)m'v (8)
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Fig. 3 Surface temperature of drying material
with time
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Fig. 4 Temperatue distribution in the film and
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water temperature and material thickness
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Fig. 6 Heat fluxes for (a) semitransparent and
(b) opaque materials with water temperature
and material thickness
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(b) opaque materials with water temperature
and material thickness
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