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Analysis on Performance of Medium-to-High Temperature
Air-Source Heat Pump System With Solar Injection Synergy

GUO Rui, LI Fenglei

(College of Environmental Science and Engineering, Taiyuan University of Technology, Jinzhong 030600, China)

Abstract: In order to investigate the system performance of medium-to-high temperature air-source heat pump
with solar injection synergy, a 1-D ejector heat pump thermodynamic model was developed (by adoptingthe re-
frigerant R1234yf as high temperature circuits and R245fa as low temperature circuits). The integration of the
energy model and the exergy model was deployed to analyze the impact of changeable design conditions on the
system performance. The results showed that when the condensing temperature increased from 45 C to 70 C,
the system mechanical efficiency (COP,,) decreased from 6. 28 to 3. 42, the thermal efficiency based on heat
collection (COP,) improved from 0. 79 to 1. 00, the thermal efficiency based on effective heat absorbed by the
collector (COPy,) grew from 1. 55 to 1. 95, and the exergy efficiency enhanced from 20. 0% up to 31. 8%.
While the evaporation temperature raised from —20 C to 0 'C, the COP,, improved from 4. 58 to 5. 28, the

COP, growed from 0. 75 to 1. 03, COP,, increased from 1. 46 to 2. 02, and the exergy efficiency enhanced from
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23.3% up to 28. 9% ; When the intermediate evaporation temperature increased from 5 C to 25 ‘C, the COP,,
improved from 4. 33 to 5. 14, the COP, reduced from 1. 05 to 0. 84, and the COP;, dropped from 2. 00 to 1. 75.
It is found that the exergy efficiency of the system reached to the maximum of 25. 7% when the intermediate e-
vaporation temperature was 13 C. Therefore, the intermediate evaporation temperature was 13 C with as-
suming unchangeable conditions of evaporation and condensing temperature.

Keywords: solar ejector; air source heat pump; thermodynamic analysis; design condition; numerical simula-

tion
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Fig. 1 Principle diagram and pressure enthalpy diagram of jet heat pump system
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Fig. 2 Schematic diagram of 1-D constant pressure mixing ejector
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Fig. 3 Flow chart for calculation of system performance
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