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Desiccant Fresh Air System
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(School of Architecture and Engineering, Anhui University of Technology, Maanshan, 243002, China)

Abstract A mathematical model of heat pump driven liquid desiccant (HPLD) fresh air system was established to investigate the system’
s performance under different fresh air parameters. The results indicated that the fresh air temperature increased by 1 °C, the average de-
cline rate of the system’s coefficient of performance (COP) was 0.9%, however, when the fresh air moisture content increased by
1 g/ (kg-dry air) , the average decline rate of COP was 3. 6%. The increase in air moisture content caused a significant reduction in COP,
whereas the HPLD system had poor adaptability to changes in fresh air humidity. In order to expand the range of the HPLD system’s adap-
tation, a dehumidification system combined with HPLD and cooling dehumidification was proposed. Taking the combined dehumidification
system of COP as the evaluation index, the optimal state of the fresh air parameters between the combined dehumidification systems was
obtained; the temperature was 21 °C, and the moisture content was 14. 1 g/ (kg-dry air). Under typical summer conditions, the COP of
the combined dehumidification system was 5. 40, which was 87. 5% higher than that of a single HPLD system. Finally, an experimental
prototype was built according to the design parameters, and simulation results were verified.

Keywords fresh air dehumidification system; parameter optimization; liquid desiccant; coefficient of performance
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Fig.1 Principle of heat pump driven liquid desiccant

fresh air system
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Fig.2 One-dimensional heat and mass transfer model for

counter-flow dehumidification/regeneration
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Fig.3 Igp-h diagram of heat pump refrigerant cycle
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Fig.6 Combined dehumidification fresh air system process
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Tab.1 5 different design conditions and operating status of combined dehumidification system
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