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Abstract: It is necessary to implement effective thermal management strategies to keep the Li-ion batteries work at a
desirable temperature or within a temperature range, and thus to guarantee its high efficiency, reliable safety and long
lifetime. In this paper, a prismatic metal shell was designed for the cylindrical Li-ion batteries to enhance the heat
dissipation and facilitate the heat exchange between neighboring batteries. Experiments were carried out to compare the
temperature rise of a single battery or a small group of parallel-connected batteries with or without metal shells assembled
under natural or forced air convective cooling conditions at various discharge rates. It was found that heat dissipation of the
shelled battery (or small group) was improved greatly. In addition, batteries in a small parallel-connected group were
designed to discharge at different rates to record the temperature variation. The result showed that the maximum
temperature difference between shelled single cells could be reduced by more than 10°C under natural convection cooling
condition.
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Table 1 Basic parameters of the battery
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Fig. 1 Shape of the shell
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Fig.2 Thermocouple placement of parallel batteries
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Fig. 3 Temperature change curve and maximum temperature difference at different points of single battery under different discharge

rates and natural air convective cooling
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Fig. 4 Temperature rise curve of single battery with or without shell under different discharge rates and natural air convective cooling
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Fig. 5 Temperature change curve and temperature rise curve of parallel batteries with or without shell under different discharge rates

under natural air convective cooling
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Fig. 6 Temperature rise curve of parallel batteries with shell under forced air convective cooling
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Fig. 7 Temperature change curve of nonequilibrium discharge system
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