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Refrigerant Selection for Cascade Water-to-water Heat Pump
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Abstract Based on China National Standard-Number Designation and Safety Classification of Refrigerants, refrigerant for the
cascade water-to-water heat pump were selected according to principles of environmental-friendly, safety and thermodynamic cycle
performances. Different refrigerant combinations for high- and low-temperature cycles in the cascade heat pump were calculated
and compared. Results show that combinations of R245fa/R134a, R245fa/R420A, R245fa/R413A, R245ca/R420A are better for the
cascade heat pump. It also shows that, considering easy access and economy of refrigerants, R245fa/R134a combination will be a

better choice.
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Fig.1 A cascade heat pump system and its tephigram
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Tab.1 Safety classification of refrigerants
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Fig.2 Relationship between COP and evaporation

temperature of high temperature cycle in cascade heat
pump
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Tab.2 Physical properties of refrigerants
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(kglkmol)  /C /C  /MPa  (298.15K)  (latm) ES
R600a 58.12 -11.7 1347 3.64 329.09 0 20 0 A3
R290 4410 429 96.7 4.25 335.25 0 20 0 A3
jE R134a 102.03 -26.1 101.1 4.06 177.79 0 1300 0 Al
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Fig.3 Optimal evaporation temperature in high-temperature
cycle with different refrigerants combination used in
cascade heat pump
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Fig.4 Optimal COP of cascade heat pump with different
refrigerants combination used
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Fig.5 Volumetric heat capacity values of cascade heat pump
with different refrigerant combination
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Fig.6 Compression ratios of cascade heat pump with
different refrigerant combination
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Fig.7 Discharge temperature values of cascade heat pump
with different refrigerant combination
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Fig.8 Discharge pressure values of cascade heat pump with
different refrigerant combination
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