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ABSTRACT: This paper describes conceptual development and idea-verification of a sub-
miniature portable cooler which dose not necessitate any pre-cooling nor any external energy
supply. The basic principle of the cooling mechanism is the vaporization of water and sub-
sequent cooling due to the evaporative latent heat loss. In this work, the vaporization of the
water is stimulated by desiccant material to improve the cooling effect. The evaporative cool-
ing caused by the desiccant is modeled and analyzed considering the sorption characteristics
of the desiccant. In addition, the portable cooler is fabricated in the shape of a thin pad, and
its cooling characteristics are tested and compared with the analytic results.

Key words: Sorption cooling(¥&<% ¥2}), Subminiature portable cooler(4A3 Fu4 Wzt)),
Desiccant(#1 % #ll), Evaporative latent heat(Z%#4), Cool pad(W¥z sx=)
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Fig. 1 Schematic of the sorption cool pad.
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Fig. 2 Sorption isotherm of the desiccant sheet.
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Fig. 4 Temperature variation.

0.03

0.02 \_// e

0.01

concentration (kgH,0O/kg)

40 60
time(min)

(a) Concentration variation for 60 minutes

0.03

°

£ k

2

L 0.02 ~

x

[=4

L

E ot Lamrmrm i s e e e e

€ 0.01 |5~

g —m,

g8 —m
0
0 2 4 6

time(min)

(b) Concentration variation in early stage

Fig. 5 Concentration variation.



EFF 47 dEE o148 2% W7 dsd B8 AT 125

100
I/‘ i —
% e L,
= O e s s s
z B
£ ‘
x !
3
= ! /
‘qﬁ, -100
= -— sensible heat
—— latent heat
— — unsteady
-200 i
0 2 4 6
time(min)

Fig. 6 Energy balance in the water layer.
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Fig. 7 Enhancement of the cooling effect of the cool pad.
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