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Abstract This study was conducted to improve the performance of low-temperature vacuum dryer by applying desiccant
to cold trap. Performance evaluation was carried out using several desiccants. The amounts of absorption and diffusivity
were measured based on analytic model. Results of desiccant performance evaluation revealed that silica-gel had the most
excellent performance for conditions of low-temperature vacuum drying process. Silica-gel was applied to cold trap for
evaluating the drying performance. The experiment results showed that the drying time was extended as the thickness of
sample was increased due to increased heat and mass transfer resistance of drying sample. In addition, as heating plate
temperature was increased, drying time was decreased due to increased evaporation pressure of drying sample. Furthermore,
drying time with desiccant was decreased approximately 20% than that without desiccant.

Key words Low temperature vacuum drying(4->% 3 %), Poly ~ glutamic acid(Z ] 3 vl=F 941, Desiccant
(A5 A)), Sorption capacity(&+ %), Diffusivity(EH2EA <)
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Table 1 Desiccant properties in this study

Surface Total pore Packed bulk

. Diameter
area volume density
(m7g)  (mig)  (kg/m)  (mm)
Silica-gel 810 0.45 790 1~2
Activated 40, 05 769 3~4
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Fig. 1 Schematic diagram of moisture sorption process.
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Fig. 2 Schematic diagram of the desiccant perfor-
mance evaluation experimental equipment.

Table 2 Experimental conditions

Desiccant Charging chamber
temperature(C) temperature(C)

-10.5

10 -2.6

2.7

-18.0

0 -10.5
-6.0

-27.4

-10 -19.8
-154
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Fig. 3 Effect of dew point temperature on sorption
capacity for various sorption temperatures.
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Fig. 4 Effect of dew point temperature on diffu-
sivity for various sorption temperature.
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Fig. 5 Schematic diagram of the low temperature
vacuum dryer.

laal

Fig. 6 Photograph of heat exchanger applying
desiccant.

Table 3 Specification of heat exchanger

Parameter Unit Conditions
Heat exchanger size mm 120x55x160
Fin pitch mm 6.5

Fin material - Aluminum
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Table 4 Experimental conditions

Parameter Unit Conditions

Cold trap temperature (¢ -20/-10"

Heating plate temperature (¢ 10/20/30
Thickness of sample mm 1/3/5

" Cold trap temperature without desiccants.
Cold trap temperature with desiccants.
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Fig. 7 Transient variation of sample temperature and
moisture content at heat plate temperature 30°C
for 3 mm sample thickness.
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Fig. 8 Effect of moisture content on the sample shape
in case of 30°C heat plate temperature and 3 mm
thickness of the sample.
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