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Study on Liquid Desiccant Dehumidification Type Floor Cooling Air Conditioning System
Based on Hydrophobic Microporous Membrane
Liu Mingquan Chen Dong Guo Zirui Chen Yu Song Xinyu
( College of mechanical engineering, Tianjin University of Science & Technology, Tianjin, 300222 )

[ Abstract ] Aiming at the problems that high energy consumption and possible indoor air pollution of conventional floor
cooling air conditioning dehumidification methods, a liquid desiccant dehumidification type floor cooling air conditioning system
based on hydrophobic microporous membrane was designed. The hydrophobic microporous membrane separates air from the liquid
desiccant. The waste heat discharged from the refrigeration unit was used for the the regeneration of the liquid desiccant. It has the
characteristics of low energy consumption, no pollution to indoor air and no loss of liquid desiccant. Based on a brief introduction
to the overall workflow of the air conditioning system, taking a 100m? family house building as an example, the selection and
design parameters of main components and materials in the system were given. Based on the characteristic parameter equation of
the system, the operating characteristics of the system were calculated and analyzed under the background that the effective floor
area was 80m?, the outdoor air temperature was 35°C and the relative humidity was 50%, the indoor air temperature was 28°C and
the relative humidity was 60%. A set of suitable operating parameters were obtained, which could meet the requirements of indoor
temperature and relative humidity, and the coefficient of performance of the system could reach 4.4, the indoor air dehumidification
rate could reach 0.153g/s (0.55kg/h).
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Fig.1 Flow chart of the system
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Table 1 The main components and parameters of the system
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Fig.2 Structure diagram of dehumidifier and regenerator
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Table 2 Typical running parameters of the system
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