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Table 1 Environmental Impact and safety characteristics of several refrigerants
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Fig.1 The variation trend of dew point temperature, bubble
point temperature and slip temperature of R1234ze/R152a
with R152a mass fraction
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Fig.2 Under the nominal operating conditions of the air

1 |

source heat pump water heater system, the sliding
temperature of the mixed refrigerant R1234ze/R152a
in the evaporator and condenser varies with
the mass fraction of R152a
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Fig.4 The change trend of the saturated liquid density of R22
common replacement refrigerants and mixed refrigerants with

ambient temperature
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Fig.7 Circulation principle diagram of air source heat pump

water heater system
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Table 2 Theoretical cycle performance parameters of mixed refrigerants, R22 and common alternative refrigerants

il ¥ 751 ZHRIEIIMPa  WBEIETI/MPa JEIE P BURGIEAT - kgt ABURIAR/AT-m™ COP HERGRLE/C
R22 0.6810 2.224 3.27 200.37 6 684.34 4.18 102.9
R407C 0.644 0 2.299 3.57 201.68 6 490.37 3.61 95.7
R410A 1.084 0 3.509 3.24 219.19 10 705.24 3.05 104.4
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The feasibility investigate of mixed refrigerant replacing R22 in
air energy heat pump water heater system

Peng Bin, Wang Yongqiang
(School of Mechanical and Electrical Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The refrigerants used in the air source heat pump water heater system mainly include
R410A, R407C, and R134a, which have high GWP values and will have an adverse effect on the
atmospheric environment. R1234ze/R152a, R290/R1234ze, R152a/R134a are respectively composed
of mixed refrigerants in a certain proportion, and the environmental impact index, thermodynamic
performance, safety and economic factors are analyzed theoretically, and compared with R410A,
R407C, and R134a. The analysis results show that the 3:7 mixed refrigerant of R290/R1234ze has
very little impact on the environment, the saturation pressure line is close to R22, the density of
saturated liquid is half of R22, and the specific heat capacity of saturated gas is greater than R22.
The COP value of the mixed refrigerant R290/R1234ze is 90% of R22, the pressure ratio is 5.2%
lower than that of R22, and the discharge temperature is 18 “C and 20 “C lower than that of R22
and R410A respectively. It is an excellent near—azeotropic mixed refrigerant, a feasible alternative
of R22.

Key words: mixed refrigerants; air—energy heat pump water heater; thermodynamic performance
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