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A study on heat distribution and frost formation of an outdoor evaporator with optimized gas—liquid

separator added in heat pump air conditioning system for electric vehicle
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Abstract:In responese to the current low temperature conditions of electric rehicle heat pump air conditioning systems, the
surface of the outdoor evaporator is prone to frosting, which in turn affects the heat transfer efficiency, system performance, and
driving range. Existing research has found that due to the different heat exchange capabilities of the two phases of the refrigerant
in the evaporator, the frosting phenomenon is uneven, thus having a negative impact on the system performance. To address this
issue, this paper proposes a solution of adding a gas—liquid separator in front of the outdoor evaporator. By adjusting the opening
degree of the gas—phase bypass valve,the evaporation pressure can be optimized,and the overall performance of the evaporator
and the system can be improved. By comparing the specific variation trends of the system’s heat transfer efficiency, coefficient
of performance (COP) ,and the outlet temperature of the evaporator under the conditions of the optimal opening degree of the
gas—phase bypass valve and zero opening degree, at different ambienttemperatures (=5,0,5 °C ) ,evaporation pressures (0.199,
0.242,0.291 MPa) ,and compressor speeds (2 000,3 000,4 000 t/min ) ,the experimental results show that after adding the gas—
liquid separator, the heat transfer efficiency is increased by up to 6.9% ,the COP is increased by up to 7.4%,and the outlet air
temperature of the evaporator is increased by 3.6% ~ 11.2%. This improved design can effectively alleviate the frosting problem
under low—temperature conditions and enhance the system performance.
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Fig.1 Schematic diagram of automobile heat pump system
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