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Abstract  This study proposes a fast-charging and cooling strategy suitable for charging electric vehicles under high ambient
temperatures. By jointly regulating the charging current based on cell temperature and state of charge (SOC) , this strategy aims to
maximize the charging capacity of cells. A 1P108S battery pack composed of lithium-ion cells with a rated capacity of 119 Ah was used,
and the heat generation model for the cell was established through Hybrid Pulse Power Characterization (HPPC) testing. During the
charging process, the cooling system was utilized to mitigate battery temperature rise, and the effects of different cooling strategies on
charging performance were systematically analyzed. The results indicate that the liquid cooling system achieved optimal heat transfer
efficiency when the coolant flow rate was 12 L/min and coolant temperature was 22 ‘C. To prevent the cells from overheating, the charging
rate was limited when the cell temperature reached 48 ‘C. Under the optimized strategy, the maximum battery temperature was 49. 2 °C
and charging duration was 2 654 s. Finally, the numerical model was validated through battery pack charging experiments, with
deviations in the maximum temperature and maximum temperature difference both within 5%.
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Fig.3 Temperature sensor arrangement in the battery pack
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