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E. RRIEAZET R290 WHEAFREERA Z A A RFWH AR, BAN
A TEEHEA,

KT R290 BAE BEEREE TERAL

HE KT Ud69.72 CERATIRAD: A

Research on Heating Performance of Electric Vehicle Thermal Management
System Based on R290

Abstract: In response to the current situation of gradually phasing out
hydrofluorocarbon (HFC) refrigerants in regulations, this paper designs an electric
vehicle thermal management system based on the new refrigerant R290, and studies the
heating performance of the system through experimental and simulation research
methods. Research has shown that R290 performs better than R134a in terms of heating
capacity, COP, and HVAC outlet temperature at outdoor temperatures of 0 °C, -7 °C,
and -20 °C. At 0 °C, the heating capacity of R290 system can reach 8152W, and the
HVAC outlet temperature can reach 68.1 °C. Experimental studies have also shown the

influence of compressor speed on the heating performance of the system, and lower
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speeds should be selected to achieve greater heating efficiency while meeting the
heating requirements of the system. And the accuracy of the simulation model was
verified through experimental data, which can be used for the study of the system.
Finally, the PID algorithm was used to adjust the compressor speed and control the
HVAC outlet temperature to stabilize at 25 °C. Good performance was achieved in all
three temperature conditions, and it only took 332 seconds to stabilize at the target
temperature at -20 °C. Research has shown that the R290 based electric vehicle thermal

management system has good heating performance and has the potential to be applied
to actual vehicles.
Keywords: R290, electric vehicle, vehicle thermal management, air conditioning

system
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Simulation model of electric vehicle thermal management experimental bench based on R290
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