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Abstract

With the rapid development of the electric vehicle industry, the practicality of charging piles as core supporting facilities has attracted
attention. The charging efficiency electric vehicle charging piles is greatly reduced in low-temperature environment, which has
become an important bottleneck restricting the popularization of electric vehicles in northern regions and high latitudes. This paper
with the mechanism of low-temperature influence on charging system, analyzes the change law of core elements such as battery
characteristics, charging pile components performance, charging interface and circuit in-temperature conditions, and clarifies the key
factors that restrict charging efficiency. On this basis, from the three dimensions of technology optimization, structure improvement
and process regulation, this paper proposes efficiency improvement paths, including battery preheating technology upgrading,
charging pile thermal management system optimization, charging protocol adaptation improvement and other specific schemes,
which provide theoretical support and practical reference for the improvement of charging piles in low-temperature environment.
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