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PERFORMANCE INVESTIGATION OF A MEMBRANE-BASED LIQUID
DESICCANT DEHUMIDIFICATION SYSTEM IN THAILAND.

THESIS ADVISOR : ASST. PROF. ATIT KOONSRISUK, Ph.D. 88 PP.

DEHUMIDIFIER MACHINE/DESICCANT/ DEHUMIDIFIED AIR/TRNSYS

In this study, a liquid desiccant dehumidification system is applied for air
dehumidification in an air conditioning system. The system consists of a dehumidifier
and a regenerator. In the dehumidifier, liquid desiccant absorbs moisture from the
ambient air. Consequently, the water content of the desiccant increases, the desiccant
dilutes and its absorption capacity decreases. To operate continuously, the diluted
desiccant is heated to a specific temperature and pumped to the regenerator where the
desiccant exudes moisture at a regenerator core. Finally, the concentrated desiccant is
cooled to a specific temperature and pumped back to the dehumidifier for the next cycle.
This study investigated application of different types of dehumidifier core. They are
direct dehumidifier core that the air and desiccant can directly contact and indirect
dehumidifier core that the air and desiccant are separated by polyethylene sheet but
desiccant can permeate to another side. Potassium formate (KCHO,) is selected as the
liquid desiccant in this study as it is nontoxic, low viscosity, biodegradable and
chemically stable. Simulation investigation of a liquid desiccant air — conditioning
(LDAC) is presented in this study. The LDAC consists of a liCiuid desiccant
dehumidification system and dew — point evaporative cooler (DPEC). The results with
experiment condition Nakhon Ratchasima in Thailand are compared. It shows that
humidity difference of a single — stage indirect dehumidifier is 2 g/kg and dehumidifier

effectiveness is 0.25



The humidity difference of a two — stage direct dehumidifier is 7 g/kg with 0.6
dehumidifier effectiveness. The simulation also shows that the maximum cooling

capacity is 1,900 W with 1.11 wet — bulb effectiveness when regeneration temperature

is 60 °C
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