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Abstract : One crucial factor of electric vehicles is driving range. The most effective way to increase the driving range of
electric vehicles is by expanding the battery capacity. Consequently, the battery capacities of recent electric vehicles vary.
However, as the battery capacity decreases, the power that each battery cell should share increases, which also increases
battery energy loss. Therefore, this study analyzed the impact of battery capacity variations on energy loss using simulation.
The findings reveal that the proportion of energy loss from the battery significantly increases as the battery capacity
decreases. For urban driving mode(UDDS) and highway driving mode(HWFET), an 80 kWh battery resulted in energy losses
of 1.3 % and 0.88 %, respectively, whereas a 10 kWh battery incurred energy losses of 9.6 % and 7.1 %, respectively.

Key words : Battery capacity(W|E]2] -&%F), Power loss( 2 <=42!), Battery efficiency(Fl|E]2] & &), Internal resistance
(WHF-A3h), A7) A5} AlE-9| o] A(Electric vehicle simulation)
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Drive Resistance = Fy + F,v + F,v? )

v = Vehicle Speed(km/h)
Fy = Rolling resistance
F, = Rotational losses
F, = Aerodynamic load
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Fig. 1 Equivalent circuit model considering internal resistance
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Table 1 Specifications of the test vehicle

Type SUV/EV
Vehicle mass 1930 kg
Motor power / Torque 160 kW /350 Nm
Battery capacity 111.2 Ah
Cell voltage 37V
Wheel 235/55R19
Gear ratio 10.65
Gear efficiency [%] 97 %
Table 2 Battery specifications
Battery energy Battery cell
Casel 80 kWh 192
Case2 60 kWh 144
Case3 40 kWh 96
Case4 20 kWh 48
Case5 10 kWh 24
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Fig. 2 Motor efficiency map
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