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Performance study on a novel heat pump humidification-dehumidification

desalination system
WANG Bing-dong , SHEN Jiu-bing” , ZHU Wen-ting, WANG Wen-huan
(School of Energy and Power, Jiangsu University of Science and Technology, Zhenjiang 212103, China)

Abstract: To address the issue of high energy consumption in humidification-dehumidification seawater desalination
technology , this paper introduces a novel heat pump humidification-dehumidification seawater desalination system that
uses heat pump evaporator as a second-stage dehumidifier, and adds a sub-cooler to reheat the air after deep
dehumidification.R134a is chosen as the working fluid for heat pump,and the impact of refrigerant charge,feed seawater
temperature and mass ratio of liquid-gas on the system performance is analyzed and studied through the establishment and
solution of a mathematical model.The performances of the heat pump humidification-dehumidification desalination system
are compared with those presented in the existing literature. Results indicate the presences of the optimal refrigerant
charge , feed seawater temperature ,and gas-liquid mass ratio for the system.The optimal refrigerant charge is 240 kg-h™'
when feed seawater flow rate is 720 kg+h™'.As a result, the optimal freshwater yield and water production ratio are 28. 83
kg-h™" and 7. 21, respectively, both surpassing those reported in the literature, indicating that the novel system holds
practical value for product development and offers broad application prospects.
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