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Thermal Management and Energy Saving Co-control of
New Energy Vehicle Battery in Low Temperature Environment

Fuqiang Tang
Xiaomi Automotive Technology Co., Ltd., Xiangyang, Hubei, 441002, China

Abstract

The impact of low-temperature environments on new energy vehicle (NEV) battery performance remains a critical challenge
in EV technology development. Subzero temperatures not only reduce energy density and cause capacity degradation but also
impair charging efficiency, potentially triggering safety hazards like thermal runaway. Addressing this issue requires coordinated
optimization of thermal management systems and energy-saving control strategies. This study investigates the mechanisms of low-
temperature effects on battery performance, examines the operational principles of thermal management systems, and reviews current
technological advancements. Through practical NEV applications, we propose an integrated thermal management and energy-saving
control scheme, with particular emphasis on the synergistic interaction between thermal management systems and powertrains.
Experimental and simulation validation confirms that this approach significantly enhances battery performance, reduces energy
consumption, and prolongs service life in cold environments. The research provides theoretical foundations and technical support for
improving NEV performance in low-temperature conditions, demonstrating substantial engineering value.
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