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Research on the Performance of an Integrated Thermal Management System for

Electric Vehicles Based on R290 Refrigerant
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[Abstract] To meet the stringent thermal management requirements of electric vehicles and address global
climate change issues, in this paper an integrated thermal management system is developed for electric vehicles
based on R290 refrigerant. The system’s performance is analyzed and validated through simulation and experiments.
The results show that the cooling and heating capacities of the R290 dual-side indirect thermal management system
increase with the increase of the compressor speed, while the coefficient of performance (COP) decreases with the
increase of the compressor speed. The heating capacity from the compressor’ s hot gas bypass increases with higher
system pressures. Under high-temperature cooling conditions at 40 °C, the system’ s maximum cooling capacity is
9.25 kW. Under low-temperature heating conditions at -18 “C, the maximum heating capacity is 7.24 kW. At ex-
tremely low temperatures of -20 ‘C, the maximum heating capacity from the compressor’s hot gas bypass is 4.3 kW.
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