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Performance characterization of liquid desiccant system with extended
surface
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ABSTRACT: This study presents the new idea of liquid desiccant system with extended
surface to reduce the system size. The extended surface is inserted between vertical cooling/
heating tubes to increase the mass transfer area, and the liquid desiccant flows through the
tube wall and the extended surface. Mathematical models for heat and mass transfer
between liquid desiccant and air stream at tube wall and extended surface are provided.
Dimensionless design parameters governing heat and mass transfer phenomena around the
tube and the extended surface are identifier, and dimensionless operating parameters
depicting system operating condition including flow rate ratio between dehumidification/
regeneration processes, and mass flow rate ratio between air stream and liquid desiccant are
explained. The effects of the parameters on system performance are summarized.

Key words: Liquid desiccants (8] A<5), Extended surface(33%%), Lithium
chloride (8] &5 E=Zto|%), COP(35A5)
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Fig. 1 Schematic drawing of extended
surface between cooling/heating tubes
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Table 1 Parameters for property formular

LiCl-H20
70 0.28 H; 0.845
71 4.30 Ho -1.965
T2 0.60 Hj -2.265
T3 0.21 Hy 0.60
T4 5.10 Hs 169.105
w5 0.49 He 457.850
6 0.362
w7 -4.75
w8 -0.40
79 0.03

Table 2 Calculation conditions

parameter unit value
R, - 0.2
Lo den - 0.08
NTU) - 2.0
NTUyNTU, - 0.9
Top °C 32
Yop kg/kg 0.0141
T.den °C 34
’r[, reg OC 70
Uy - 05
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Fig. 2 Ra dependency of liquid desiccant
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