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Abstract The performance of lithium ion batteries used in electric vehicles (EV) varies greatly depending on the
battery temperature. In this paper, the finite difference method was used to evaluate the temperature change, state of
charge (SOC), internal resistance, and voltage change of the battery due to heat generation in the battery. The
simulation model was linked with AMESim to calculate the driving range of an EV traveling in New European
Driving Cycle (NEDC) mode. As the temperature dropped below 25°C, the internal resistance of the battery increased,
which increased the amount of heat generated and decreased the driving range of EV. At battery temperatures above
25°C, the driving range was also decreased due to reduced SOC that deteriorated the battery performance. The battery
showed optimal performance and the driving range was maximized at 25°C. When battery temperatures of -20°C and
45°C, the driving range of EV decreased by 33% and 1.8%, respectively. Maintaining the optimum battery temperature
requires heating the battery at low temperature and cooling it down at high temperature through efficient battery
thermal management. Approximately 500 W of heat should be supplied to the battery when the ambient temperature
is -20°C, while 250 W of heat should be removed for the battery to be maintained at 25°C.
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Fig. 1. Electric vehicle modeling
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Table 1. Specification of motor

Spec. Value
Torque 966.7 (Nm)
Top Speed 249.45 (km/h)
Motor Power 375.08 (kW)
Open zsirs(uil voltage 3.4
34
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