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ABSTRACT: The hybrid liquid desiccant air conditioning system has been in use for many
years, primarily in industrial process applications requiring dehumidification and humidity con-
trol. In this study, the hybrid dehumidifier has been designed to study the dehumidification
characteristic of the aqueous triethylene glycol (TEG) solution. The experimental results show
energy efficient characteristics of hybrid liquid desiccant air conditioning system compared
with the refrigeration system in terms of energy use, the difference of pressure loss between
hybrid liquid desiccant air conditioning system and refrigeration system. Data obtained are
useful for design guidance and performance analysis of the hybrid air conditioning system.

Key words: Liquid desiccant(¥ A ZAZA]), Dehumidification(#]$%), Dehumidifier(#1%7]), Re-
frigeration(*§Z}), Absorption(& <), Triethylene glycol(EZlcl € A28 &)
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Table 1 Dimensions of the finned tube heat

exchanger

Variable Absorber

Face area (mm) 1H | 520x610
Height (mm) 1H 340
Number of rows 1H 10
Number of tubes per row | 1H 16
Tube length (mm) 1H 520
Pipe diameter (inch) 1H 5/8
Number of fins per inch 1H 19
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Fig. 3 Schematic diagram of the experimental dehumidifier.



WA Al2dlz v B AgdwAade Bz gFSte] e 483 47 955
Table 2 Parameter of experimental condition
Parameter Experimental range Normal condition
Inlet air conditions ['C, %] 1H 31.1, RH65 1H 31.1, RH65
Solution temperature [T] 1H 15 1H 15
Brine flow rate [LPM] 1H 42 1H 42
Solution flow rate [liter/min] 1H 30 1H 30
Air flow rate [kg/hr] 1H 1400~ 2200 1H 2000
Solution concentration [%] 1H 85 1H 85
Brine temperature [C] 1H 0~25 1H 5
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Table 3 Parameter of experimental condition

System Fan inverter rate| Air flow rate
(Hz) (m*h)
30 1020
35 1
Refrigeration 201
40 1367
system
45 1518
50 1647
33 1020
. 33 1202
Hybrid 425 1365
System
475 1515
525 1645
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Table 4 Inlet electric power experimental results of refrigeration and hybrid system

Inlet fan Convert to Inlet pump Convert to
electric power fan heat rate electric power pump heat rate
(kw) (kcal/h) (kw) (kcal/h)
30 Hz 0.228 30Hz 196.04
35Hz 0266 |° 3bHz 228.71
Refrigeration system | 40 Hz 0.304 40 Hz 261.39 0 0
45 Hz 0.399 45 Hz 343.08
50 Hz 0.494 50 Hz 42476
30Hz 0.239 30Hz 205.50
35Hz 0.277 35Hz 238.18
Hybrid system 40 Hz 0.342 40 Hz 294.07 2 1719.69
45Hz 0.437 45 Hz 375.75
50 Hz 0.543 50 Hz 466.89
30Hz 0.011 30Hz 9.46
Subtract of 35Hz 0.011 35Hz 9.47
refrigeration system | 40Hz 0.038 40 Hz 32.68 2 1719.69
and hybrid system | 45Hz | 0038 | 45Hz | 3267
50 Hz 0.049 50 Hz 42.13
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