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Abstract: The deteriorating power characteristics and the decreasing charge/discharge efficiency of power
batteries in low temperature environment are restricting the development of electric vehicles. The 1D
simulation model based on AMESim was used to analyze the influence of two low-temperature thermal
management schemes on the duration of maintaining the target amount of power in power batteries. The
results show that the low-temperature power performance of power batteries can be improved to some extent
by the preheating scheme. However, the preheating scheme is influenced by multiple factors including the
preheating power source, the initial SOC of the power battery and the ambient temperature, and meanwhile
leads to power waste at high initial SOC values. The combination of the preheating scheme and the driving-
heating scheme can not only improve the low-temperature power performance of the power battery, but also
solve the problem of power waste mentioned above. The paper provides some guidance on thermal

management schemes during the operation of electric vehicles at low temperature.
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