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ABSTRACT: Liquid desiccant dehumidification systems have the ability to provide efficient
humidity and temperature control while saving the electrical energy requirement for air con-
ditioning as compared to a conventional system. The dehumidifier and the regenerator form
the heart of this system. The latent part of the cooling load is overcome using liquid desic-
cant. The model regenerator has been designed to study the absorption characteristic of the
aqueous triethylene glycol (TEG) solution which is in the flow range from 20 to 50 LPM. Also,
this system designed that was able to change the height of the regenerator and dehumidifier.
Because the effect of performance have different result according the height. The effect of
performance factors of the regenerator with inlet solution flow rate, air flow rate, solution
concentration, solution temperature, brine temperature, air temperature and inlet air relative
humidity have been analyzed. Data obtained are useful for design guidance and performance
analysis of the hybrid air conditioning system.
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Fig. 1 Principle of desiccant dehumidification
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Fig. 2 Schematic diagram of the experimental
dehumidifier.
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Table 1 Dimensions of the finned-tube heat

exchanger
Variable Absorber
Face area (mm) 520x610
1H 340
Height (mm) 2H 450
3H 560
1H 10
Number of rows 2H 14
3H 18
Number of tubes per row 16
Tube length (mm) 520
Pipe diameter (inch) 5/8"
Number of fins per inch 19
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Table 2 Parameter of regeneration experimental condition

Parameter

Inlet air conditions [C, %]
Solution temperature [C]
Brine flow rate [LPM]
Solution flow rate [liter/min]
Air flow rate [kg/hr]
Solution concentration [96]
Brine temperature [C]

Experimental range Normal condition
31.1, RH65 31.1, RH65
40 40
42 42
20~40 1H:25 2H:30,3H: 3
1,200~2,100 1,850
70~90 30
40~60 50

Table 3 Parameter of dehumidification experimental condition

Parameter

Experimental range

Normal condition

Inlet air conditions ['C, %]
Solution temperature [C]
Brine flow rate [LPM]
Solution flow rate [liter/min]
Air flow rate [Kg/hr]
Solution concentration [95]
Brine temperature [C]

31.1, RH65 31.1, RH65
15 15
42 42
20~50 30
1,200~2,100 1,850
75~95 85
0~25 5
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Fig. 3 Regeneration rate and dehumidification rate versus inlet solution flow rate of 1H, 2H and 3H.
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