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Abstract : In this paper, the acceleration performances of “Tesla Model S and “Porsche Taycan” are compared. By
comparing the acceleration performances of both electric vehicles, how the different motor characteristics affect the
acceleration performance and maximum velocity, and why the “Porsche Taycan” uses a two-speed transmission are analyzed.
As the vehicle starts, the “Porsche Taycan” uses the first speed gear, which offers a higher gear ratio than the “Tesla Model
S”. Thus, the “Porsche Taycan” can use its maximum power of motor faster than the “Tesla Model S”. In addition, after the
vehicle starts, the “Porsche Taycan” uses the second speed gear, which offers a lower gear ratio than the “Tesla Model S”.
Thus, the “Porsche Taycan” shows a higher velocity than the “Tesla Model S”. Even though the “Porsche Taycan” uses a
smaller maximum motor power(160 kW, 335 kW) than the “Tesla Model S”’(193 kW, 375 kW), the “Porsche Taycan’ shows
similar acceleration performance and maximum velocity to the “Tesla Model S because of the two-speed transmission.
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Tesla Model S Porsche Taycan
Type Induction motor Permanent magnet motor
Max. power 193 kW 160 kW
Front motor Max. torque 300 Nm 300 Nm
Base speed 6,100 RPM 5,000 RPM
Max. speed 18,000 RPM 16,000 RPM
Reduction gear ratio 9.34 (single) 8.05 (single)
Type Induction motor Permanent magnet motor
Max. power 375 kW 335 kW
Max. torque 600 Nm 550 Nm
Rear motor Base speed 5,950 RPM 5,800 RPM
Max. speed 18,000 RPM 16,000 RPM
Reduction gear ratio 9.73 (single) 80]56 (S;f(’:l)l d)
Battery Energy 100 kWh 94.4 kWh
Charging voltage 400 V 800 V
Mass 2,241 kg 2,305 kg
Air drag coefficient 0.24 0.22
Frontal area 234 m? 233 m?
Wheel radius 0.3524 m 0.3582 m
300 600
250 Tesla Model S 500 Tesla Model S
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(a) Front motors

Fig. 1 Motor maximum torque curves
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Fig. 2 Acceleration simulation results of “Tesla Model S”
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