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Numerical Study of Heat Transfer and Pressure Drop Characteristics of
an Evaporator—Gas—Cooler Cooling Dual-Purpose CO, Microchannel

Heat Exchanger at the Passenger Compartment Side
Wei Jiaqi, Wu Weidong, Huang Yichen, Chen Lang, Feng Jie
(School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai 200093)

[ Abstract] This study developed and validated a one—dimensional simulation model on the Dymola platform to analyze
the performance of a dual-mode evaporative—gas—cooled microchannel heat exchanger under various operating conditions. The
effects of various refrigerant and air inlet parameters on the heat transfer and pressure drop characteristics of the microchannel
heat exchanger in Heat Pump (HP) mode are analyzed. The simulation results show that in HP mode, a moderate increase in
refrigerant inlet pressure and heat exchanger inlet airflow volume can both enhance the heat exchange amount while reducing
the pressure drop on the refrigerant side. For each 0.5 MPa increase in refrigerant inlet pressure, the heat exchange amount
increases by 2.6%, averaging a 9.5% reduction in the pressure drop on the refrigerant side. Increasing the air inlet volume on
the air side and decreasing the air inlet temperature both reduce the pressure drop while increasing the heat transfer, but
simultaneously decreasing the outlet air temperature.
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