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Theoretical Analysis on the Heat and Mass Transfer in a Sorption Cool Pad
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ABSTRACT: A sorption cool pad brings cooling effect without any pre-cooling, nor any ex-
ternal energy supply. It uses evaporative cooling effect stimulated by the desiccative sorption.
In this paper, heat and mass transfer in the sorption cool pad are investigated theoretically.
The evaporative cooling process caused by the desiccant is modeled and analyzed considering
the sorption characteristics of the desiccant. Two nondimensional parameters are found to
dominate the cooling process: one is related to the psychrometric characteristics and the other
is to the sorption capacity of the desiccant. The former decides the time to reach the lowest

temperature and the later controls the time duration of the cooling effect being sustained.

Key words: Sorption cooling(&<% WZ), Desiccant(A & A)), Sorption isotherm(FHF T24),

Evaporative latent heat(Z %), Cool pad(¥Z =)

lNNesdd

A :H=E9 993 [mf

c :H4¥E [J/gT]

cw F HUNZE HAHE vE [J/gT]

D : BAZFAASF [m/s]

g P E3ET7] FH9 717 [g/gpa/K]
B EA2ASF [W/m'K]

i FFY] A¥¥ [J/goal

ip B9 UYL [J/kl

J 2 AGA Held FAY &

K 3% 2339744 [g/m’s]

T g TNOIVIRE S

* Corresponding author
Tel.: +82-2-958-5674; fax: +82-2-958-5689
E-mail address: ldy@kist.re kr

Sw

:dAEE [W/mK]

P AEAZH EF Aol A [m]
. Lewis

CAF [g]

: AF¥E &(mass fraction)

1 43%7] B4 [Pal

D AA g™ [Pal

P AEDANA HodE RAE F
2% [K]

D AIZE [s]

FAEA 292 RT FEH
 AdFE [g/gpal

aela 25

: Fig. 494 Bojd AdsEA [g/goal



168 38A . o]q)og L ubEg

AGA T2Me HiE )L
Y EE
R 2

D EAY A

N e W

AFE X}
L 483
St & &}

a : AF7(dry air)
d : A% A (desiccant)
s X3}(saturation)
w  E(water)

wb : F7(wet bulb)
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Fig. 3 Cooling mechanism of the cool pad.
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