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Performance Study of a Movable Liquid Desiccant Dehumidifier
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Abstract

This work was a performance study of a movable liquid desiccant dehumidifier. The
dehumidification part was of a packed bed type. Calcium chloride solution was used as the liquid
desiccant and controlled at 40% (by mass) concentration. In the experiments, the air flow rate was varied

at 0.024, 0.037, 0.047, 0.060, and 0.070 m3/s and the ratio of the desiccant flow rate to the air flow rate
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(L/G ratio) was varied at 1, 3, 5, 8, and 10. The experiments were conducted ina4.5mx 120 mx 3.5 m
room of which the temperature was controlled at 25°C. Each experimental case was repeated 3 times
and all cases were carried out during 8 a.m. to 4 p.m. Performance was considered in terms of moisture
removal amount and moisture removal effectiveness. It was found that the moisture removal amount
increased with the air flow rate and the L/G ratio. The moisture removal effectiveness was found to
decrease with the increase of the air flow rate while it was relatively unaffected by the increase of the L/G
ratio. Overall, the dehumidifier in this work could remove moisture within a range of 75.55 x 10'3 gls to
421.88 x 10'3 g/s (2.18 kg/8 h to 12.15 kg/8 h). The average moisture removal rate was found to be
248.82 x 10'3 g/s (7.17 kg/8 h). The moisture removal effectiveness was within a range of 0.40 to 0.57
with an average value of 0.49. The humidity ratio and the relative humidity of the dehumidified air coming
out of the dehumidifier was 0.0088 kg,/kg4, and 35.21%RH, respectively.

Keywords: movable dehumidifier; liquid desiccant; calcium chloride; packed bed; performance
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