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Abstract: The throttling process, as an important part of the heat pump system, plays a crucial role in the
efficient and reliable operation of the whole system. This paper. taking the quasi two-stage compression

high-temperature heat pump with green refrigerant HP-1 as the research subject, established the
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mathematical models of the circulatory system and electronic expansion valve by using MATILAB and
considering the influence of the opening of electronic expansion valve and thermodynamic properties of the
new green refrigerant. It simulated the matching characteristics of electronic expansion valve opening and
flow rate under variable operating conditions, and fitted the HP-1 dimensionless flow coefficient correlation
by power-law distribution using experimental data. The research results show that the electronic expansion
valve with an elliptical conical body structure adapts to the throttling characteristics of the HP-1 high-
temperature heat pump system under variable operating conditions. When the evaporating temperature
varies from 50 C to 90 ‘C and the condensing temperature varies from 60 ‘C to 120 °C, the opening
adjustment range of this type of valve body is from 49. 8% to 69. 8% for the main throttle valve, and from
41.5% to 56. 0% for the injection throttle valve. The relative deviation of the fitted correlation results and
the actual test data is between —7.8% and +7.5%, and the flow coefficient correlation can accurately
predict the flow characteristics of the electronic expansion valve with a similar body structure. The
selection of favorable electronic expansion valve matching refrigerant properties and the optimization of the
electronic expansion valve control system are essential for the actual operating performance. This study
provides a good research foundation for the selection of electronic expansion valves and the optimization of
the control system for the HP-1 high temperature heat pump.

Key words: HP-1 high temperature heat pump; electronic expansion valves; flow characteristics; experi-

mental research; experimental correlation
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Fig. 1 Quasi two-stage compression high temperature heat pump system
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Fig. 7 Schematic diagram of experimental apparatus
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