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Research Status of Ammonia Vapor Compression High-temperature

Heat Pump System

Ning Jinghong Liu Huayang

(Tianjin Key Laboratory of Refrigeration Technology, Tianjin University of Commerce, Tianjin, 300134, China)

Abstract High-temperature heat pumps are an important means to solve the dual utilization of cold and heat and realize energy saving

and emission reduction. Owing to the limitation of refrigerant use, natural working fluid has become the focus of research. As a natural

working fluid, ammonia has excellent thermal properties. In this study, the performances of ammonia and other commonly used working

fluids for heat pump were compared and analyzed by thermal calculations and the research progress on ammonia vapor compression high-

temperature heat pumps were summarized. It is shown that ammonia has the highest overall performance in the range of 80-95 °C and is

suitable for high temperatures of 60—110 °C. Based on the single-stage vapor compression cycle, an ammonia high-temperature heat pump

system using solar energy compensation is proposed and its feasibility is discussed in combination with the solar radiation conditions in

Tianjin.
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Tab.1 Physical parameters of commonly used high temperature heat pump refrigerants

T R245fa R717 R744 R134a R1234ze(E) R718 R290 R600
Il S i BE/ °C 154. 00 132. 30 31.10 101. 06 109. 37 373.95 96. 74 151.98
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Fig.1 Performance comparison of heat pump refrigerant
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Fig.2 Principle and p-h diagram of ammonia two-stage

compression hot and cold water system
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Fig.3 Principle and p-h diagram of ammonia

condensation heat recovery system
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Fig.4 Principle and p-h diagram of ammonia

Cascade heat pump system
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Fig.5 Principle and p-h diagram of solar-assisted vapor

compression high temperature heat pump
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Fig.6 Partial principle of solar collector
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