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Abstract

Liquid desiccant dehumidification system can be used effectively to save energy consumed in air
conditioning as an alternative compared with conventional air conditioning systems by reducing latent
heat load. The dehumidifier and the regenerator form the heart of this system. The latent part of the
cooling load is handled using liquid desiccant. In this study, the experimental regenerator has been
designed to study the regeneration characteristics of the aqueous triethylene glycol(TEG) system. The
performance factors of the regenerator with finned tube heat exchanger were evaluated by a series of
experimental runs. The regeneration process is highly dependent on the liquid desiccant conditions,
such as, temperature, concentration and flow rate. In addition, the effects of the inlet air temperature,
humidity and flow rate were discussed. Data obtained are useful for design guidance and performance
analysis of a regenerator, particularly for a liquid desiccant cooling system.
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Table 1 Dimensions of the finned-tube heat
exchanger
Variable Regenerator
Face area (mm) 520%610
Height (mm) 300
Number of rows 8
Number of tubes per row 16
Tube length (mm) 520
Pipe diameter (mm) 16
Number of fins per inch 19
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Table 2 Normal conditions of parameters

Variation Normal condition

Inlet air conditions 35T, RH40%

Air flow rate [kg/h] 700 [kg/h]
Solution temperature [T] 45 {C]
Solution flow rate [LPM] 40 LPM
Solution concentration [%] 75%

Brine temperature ['C) 70C
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Fig. 3(a) Variation of regeneration rate with solution

concentration
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Table 3 Regeneration experimental results

Inlet Outlet .

Q Ta X; G Si G B; Ta Xo So C, B, R
611.225 350 0.014229 39.22 449 74.498 70.4 43.0 0.059294 5238 74.659 614 23.66
738.822 350 0.014106 40.83 45.0 75.304 70.4 447 0.055037 529 75.707 60.7 3024
791756 350 0.014059 40.13 45.0 74.498 70.7 449 0.060243 528 74.901 60.4 36.57
707.062 297 0.014485 40.20 450 74.8206 704 444 0.049077 513 75.304 60.0 24.46
725450 353 0.014373 39.65 452 74.901 70.1 45.8 0.048832 522 75.385 60.3 25.00
707.062 403 0.014727 4049 45.5 74.901 711 464 0.053896 53.6 75.385 60.8 21.70
649.114 347 0014245 2036 44.8 74.659 69.0 490 0.035527 510 75.385 63.6 13.81
701.490 34.8 0014530 3039 44.7 74.175 70.0 47.0 0.047706 52.7 74.659 622 2327
725450 354 0.014958 39.65 45.0 74.901 69.9 45.1  0.046585 51.6 75.385 60.5 22.94
694.804 354 0.014636 39.68 304 74.095 69.4 393 0.031929 46.1 74.256 57.7 12.02
698.704 356 0.014918 40.44 40.7 74.901 69.9 435 0.042297 505 75.385 59.7 19.13
722.664 358 0.015155 4027 50.7 74.095 702 483 0.057898 532 75.901 61.5 30.89
680.317 349 0.014023 40.07 444 64.823 702 449 0.053141 509 66.032 60.0 26.61
650.786  35.1 0.014241 4040 44 71.273 70.1 448 0.050390 512 72.079 60.2 23.56
658.030 349 0.013948 4029 44.6 75.304 70.1 439 0.048769 53.0 76.111 60.3 2291
657472 352 0.014574 4027 4438 75.304 60.2 428 0.040535 472 74.659 529 17.30
660.258 356 0.014622 4032 449 75.304 64.2 447 0046764 51.1 75.384 58.0 21.22
668.616 356 0014742 40.18 449 74.659 740 462 0051139 3529 75.304 63.5 24.34
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