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An Experimental Study on the Performance Characteristics with
Height of a Fin-Tube Liquid Desiccant Dehumidifier
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Abstract

ZAZA)), Dehumidification( A

%), Regeneration(#]4),

Several desiccant cooling systems have been developed in terms of cost and performance. In this study
a fin-tube exchanger has been used for liquid desiccant dehumidification system. This dehumidifier has
been designed to study the absorption characteristic of the aqueous triethylene glycol(TEG) solution
which has the flow range from 20 to 50 LPM. The dehumidifier performance characteristics of working

factor variables such as inlet solution flow rate, air flow rate,

solution concentration and brine

temperature have been analyzed. This dehumidifier has the ability to provide running while saving the
latent heat load of total energy. The result of this experiment can provide useful data for hybrid air

conditioning system.
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Fig. 1 Principle of dehumidification and regeneration
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Table 1 Dimensions of the finned-tube heat
exchanger

Variable Absorber

1H
Face area (mm) 2H | 520x610

3H

1H 340

Height (mm) 2H 450

3H 560

IH 10

Number of rows 2H 14

3H 18
1H

Number of tubes per row [ 2H 16
3H
1H

Tube length (mm) 2H 520
3H
1H

Pipe diameter (inch) 2H 5/8"
3H
H

Number of fins per inch | 2H 19
3H

Table 2 Parameter of experimental condition
Experimental| Normal
Parameter .
range condition
Inlet air 1H 1H
b 31.1 311
conditions 2H 2H
[C. %] N RH65 30 RH65
Solution 1H 1H
3 2H| 15 2H 15
temperature [TC] [3p 30
Brine flow rate |5 11
2H| 42 2H | 42
[LPM] 3H 3H
Soluti a 1H 1H
olution flow
o U7 PHlioo~50 2] 30
rate [liter/min] | gy 3H
Air flow rate 51200~ [1H
Z2H 2H | 1850
[Kg/hr] 3| 2100 [3g
Solution 1H 1H
. 2H|75~9 | 2H| &5
concentration [%] [35 30
Brine temperature 1H 1H
. 2H|0~25 [2H| 5
[l 3H 3H
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Table 3 Parameter of experimental condition

Variable Refrigerator Absorber
30 33
_ Fan 35 38
m‘r’gger 40 425
(Hz) 45 47.5
50 52.5
1020 1020
pir fow | ——o0 56
3
rate(n’/h) 1518 1515
1647 1645
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Table 4 Inlet Electric power experimental
results
Variable |Refrigerator{ Absorber | Subtract
30 33 3
Inlet Fan| 3 38 3
inverter 40 425 2.5
(Hz) 45 475 25
50 525 25
1020 1020 0
Triet 1201 1202 1
Air flow 1367 1365 2
rate(m3 h 1518 1516 2
1647 1645 2
228 239 11
Inlft Fan ™ 5¢5 277 11
E eﬁ,t?rc 304 342 33
po 399 437 38
(w)
494 543 49
196.18 205.64 9.46
Gg“ﬂ};;o 22887 23834 9.46
a?are 261.56 294.26 32.69
(keal/h) 343.31 376.00 32.69
425.05 467.21 42.16
Inlet Amp
Blectric 0 2000 2000
power
(w)
Convert to
purp heat 0 172084 | 172084
rate
(kcal/h)
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