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ABSTRACT: This study presents a new idea of liquid desiccant dehumidifier with extended
surface to improve the compactness. Extended surface is inserted between vertical cooling tubes,
and the liquid desiccant flows down along the tube walls and the extended surface as well. Though
the extended surface contributes to the increase in the mass transfer area, the effect tends to be
limited because less conductive non—metallic materials need to be applied due to the high corro-
siveness of liquid desiccant. To analyze the effects of the extended surface insertion, mathematical
modelling and numerical integration are performed for the heat and mass transfer in the liquid
desiccant dehumidifier. The results show that, though the liquid desiccant on the extended surface
is heated due to the moisture absorption, the temperature can be maintained by periodic mixing
at the contact points between the tube and the extended surface with the liquid desiccant stream
from the tube side at a relatively low temperature. This implies the absorption heat from the
extended surface side can be removed effectively by mixing, which leads to a substantial improve-
ment of the dehumidification in the liquid desiccant dehumidifier with extended surface. When the
interval of the extended surface, p./L, is less than 0.1, the dehumidification is shown to increase

by more than two times compared with that without extended surface.

Key words: Liquid desiccant(?}# A< A), Extended surface(&73 ¥9), Lithium chloride(Z & &
Z#o)), Internaily cooled dehumidifier(Wh¥-z+ A <571)
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extended surface.



S RS FPTRE HE AN Ag1o1A
A% $5 AFEE Fig 20 dehiach 29

g, $5& W45 F271 gle 9Ed dugy)o)
. e ]

@] FEHTFe 7HA

=)
e Y 0 A Aeke YAl

AgAe FAgoz &
AHg-3tefok &7) Wi &7
shol S sdol AwbHl w9
sick. olel et g9 99 A
%ol 719 FrdE 2w Asdc —za:{ }.,T
o #A g ol AFshe AQAA FHE A G
FAEUE AFYe] Fr1H o ¢ et &
ARAE AFde 25 Fgo) AdAs0 $4EY

f

Fkl 25!
:
2

w

liquid film
extended surface

tube wall

Fig. 2 Close view of the liquid desiccant
dehumidifier with extended surface.
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Table 2 Difference in the results between the

models
latent | sensible
H(mm) | p.(mm) r heat heat
600 20 0.02 1.6% 2.0%
600 20 0.1 3.6% 3.9%
600 10 0.1 4.4% 4.9%
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Table 3 Balances between terms in energy

equations

tube side desiccant, Eq.(20)
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