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ABSTRACT

Acceleration performance, maximum velocity, urban driving energy consumption, and high-way driving energy
consumption are important characteristics of electric vehicle driving. This study analyzes the effect of a gear
ratio on these characteristics for a front wheel drive electric vehicle. The normalized sensitivity metric is used to
compare the sensitivity of these scaled characteristics to the changes in the gear ratio. The sensitivity analysis
results show that the normalized values are 0.95 for maximum velocity, 0.91 for acceleration performance, 0.51
for urban driving energy consumption, and 0.24 for high-way driving energy consumption. Therefore, the
maximum velocity was affected the most by the changes in the gear ratio. These results can be used to
determine the gear ratio of a front wheel drive electric vehicle to optimize the driving characteristics
simultaneously.

Keywords : Electric Vehicle(™7|AXSAt), Gear Ratio(7|0{H[), Sensitivity Analysis(2/Z5E&4Ad), Driving

Characteristic(T&5d), Front Wheel Drive(d &)
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Table 1 Electric vehicle specifications

Mass 2,175 kg
Cd 0.24
Frontal area 2.34 m?
Tire rolling resistance coefficient 0.009
Tire radius 0.3524 m
Tire friction coefficient 1
Length between the front wheel 14 m
and the center of mass )
Length between the rear wheel and 14 m
the center of mass )
Height between the vehicle bottom 06 m
and the center of mass
Motor maximum power 191.5 kW
Motor maximum torque 300 Nm
Motor base speed 6,100 rpm
Motor maximum speed 18,000 rpm
Battery nominal voltage 350 V
Battery capacity 280 Ah

0-100 km/h time [s]
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Fig. 3 Simulation results of urban driving
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Table 2 Sensitivity results

Cases Sensitivity
(Absolute value)
Maximum velocity 0.95
0-100 kmv/h time 0.91
Urban driving 0.51
High-way driving 0.24
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