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Analysis of the Characteristics and Applications of Multi—stage

Seawater Heat Pump Systems

SU Li-juan, CHEN Dong, XIE Ji-hong, LIU Dong-xue
( College of Mechanical Engineering, Tianjin University of Science & Technology, Tianjin 300222, China )

Abstract: The temperature of seawater is steady and the thermal energy in it is abundant. The thermal energy of the seawater
may be used to produce the moderate or low temperature heat water by the heat pump for many applications. Based on a brief
introduction to the working principle of a single—stage seawater heat pump system, the characteristics and parameters of the
two—stage seawater heat pump system were analyzed and optimized, the total electricity consumption of the two—stage seawater
heat pump system was gained by the formula, and the area of the heat exchangers was optimized, and then the optimal area of
them was calculated as well as the other key parameters. In addition, the technical and economic parameters of the seawater heat
pump system were compared with the traditional boiler using coal as fuel when low or moderate temperature heat energy is
needed. It turned out that the heat energy cost for 1 MJ is about 0.031Yuan and 0.023 Yuan respectively for the traditional coal
boiler and the seawater heat pump system. So the seawater heat pump system is more competitive than the boiler on both energy

efficient and economic aspects.
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Fig.1 Working principle of a single—stage seawater
heat pump system
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Fig.2 Working principle of a two—stage seawater
heat pump system
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Tab.1 Technical and economic parameters of the seawater
heat pump and coal boiler
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