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Abstract: The ambient temperature and the actual heat demand of the user affect the heating return wa-
ter temperature, which in turn significantly impacts the performance of transcritical CO, heat pump sys-
tems. Aiming at this problem of variable working condition, a theoretical analysis model of the transeriti-
cal CO, heat pump system was established. The variations in heating temperature, heating coefficient of
performance (COPh) , and other performance parameters of the conventional transcritical CO, heat pump
system and the transcritical CO, heat pump system with heat regenerator were investigated by numerical

simulation method under different heating return water temperatures. The results show that for the two
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transcritical CO, heat pump systems, with the increase of the heating return water temperature, the heat-
ing temperature of the system jumps rapidly in a specific temperature range ( about 20 C when the com-
pressor exhaust pressure is 8 MPa) , and then remains unchanged (for conventional heat pump system)
or continues to increase (for heat pump system with heat regenerator). The COPh of the system generally
shows a declining trend, with a larger decrease occurring at lower compressor discharge pressures. In
conventional heat pump system, the maximum heating return water temperature increases linearly with the
increase of compressor exhaust pressure. Compared with the conventional heat pump system, the heat
pump system with the heat regenerator increases the heating temperature and COPh of the system to a cer-
tain extent, with a larger increase occurring at lower compressor exhaust pressures. Under the investiga-
ted working conditions, the increase range of COPh can reach a maximum of 97.3% . At the same time,

the heat pump system with heat regenerator avoids the occurrence of no evaporation on the evaporator side
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under high heating return water temperature to a certain extent,

perature conditions.
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Fig. 9 Diagram of maximum heating return water temperature

changing with compressor exhaust pressure
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