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Energy Consumption Analysis and Optimization of
Heat Pump Compressors for Battery Electric Vehicles under Low-Temperature Conditions
Ma Qian
(Jiangsu Vocational Institute of Commerce, Nanjing, 211168 )

[ Abstract]  Under low-temperature conditions, the coefficient of performance (COP) of heat pump systems in battery electric
vehicles (BEVs) decreases, while the energy consumption per unit of heating capacity increases. This is mainly attributed to the
increased compression ratio of the compressor, which causes it to operate outside its high-efficiency range. Focusing on reducing
the compression ratio, alleviating compressor load, and improving operating efficiency, this paper proposes an integrated
optimization strategy centered on the compressor by coordinating structural optimization, cycle optimization, waste heat recovery,
and intelligent control to enhance the overall energy efficiency of the system. The proposed strategy can effectively distribute the
compression load, suppress excessive discharge temperatures, and improve the COP of heat pump systems under extremely cold
conditions, providing a reference for the energy-efficient design of heat pump systems for battery electric vehicles operating in cold
regions.
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