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Fig. 1  Strueture diagram of novel solar heat pump
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Fig. 2 Pressure enthalpy diagram of compression subsystem
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Table 1  Each heat exchange’s area and structure of

absorption subsystem
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Fig. 3 Absorption subsystem of novel solar heat

pump and thermal regulation water tank
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Fig. 4  Outside cold source and hot source heat exchange

equipment of novel solar heat pump
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Fig. 5 Outside solar heat collector subsystem of

novel solar heat pump
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Table 2 Measuring instrument range and precision
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Fig. 7 Steadiness parameters changing chart with time of

novel solar heat pump cooling
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Table 3 A general vapor-compression system/a novel solar

heat pump cooling performance parameter at same condition
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Fig. 8 Different steady-states heating performance
comparison of compression system with coupled solar

absorption and compression subsystem
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Table 4 A general vapor-compression system/a novel solar

heat pump heating performance parameter
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Fig. 9 Heating steadiness parameter change with time of

novel solar heat pump
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EXPERIMENT RESEARCH OF A NEW COMPRESSION HEAT PUMP
SYSTEM COUPLED WITH SOLAR ABSORPTION

Liu Lihua', Tang Liming’, Chen Guangming’, Tang Pengwu’
(1. Institute of Civil Engineering , Zhejiang Sci-Tech University, Hangzhou 310033, China;
2. Key Laboratory of Refrigeration and Cryogenics Technology of Zhejiang Province , Zhejiang University, Hangzhou 310027, China;
3. China Shanghai Architectural Design and Research Institute Co., Lid., Shanghai 200062, China)

Abstract: This article provides a new compression heat pump system coupled with solar absorption by absorption
subsystem subcooling compression cycle. It is composed of three parts: a vapor- compression subsystem, an absorption
subsystem and a solar heat collected subsystem, and this system can be used in summer and winter. The article shows a
steady-state experimental research of cooling/heating performance of this new system at constant conditions. When cooling
in summer, the new system’s minimum cooling COP is 4.02 with cooled water in the evaporator inlet at the temperature of
12 “Cand refrigerant in condenser outlet at the temperature of 50 °C. As compared with conventional compression heat pump
at the same constant condition, the novel system cooling COP improves by 13.88% . When heating in winter, there is a
turning temperature of COP . The new coupled system’ s minimum heating COP is 5.44 with the environmental
temperature of 16 °C and hot water in condenser outlet at the temperature of 59 °C. As compared with conventional
compression heat pump at the same constant condition, the new system heating COP improves by 11.52%. It shows that
the new coupled system has huge advantages and will have an excellent future.

Keywords: compression system coupled with absorption; solar energy; heat pump; cooling/heating COP; experiment



