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Abstract : It is widely known that as curb weight increases, energy efficiency decreases. However, unlike traditional vehicles,
electric vehicles use regenerative braking, which can reduce the impact of weight on energy efficiency. Therefore, this study
conducted on-road driving tests using an electric vehicle and measured energy consumption. Four weight conditions(curb
weight at +0 kg, 100 kg, 200 kg, 300 kg) were tested on the same driving route, while other factors, such as ambient
temperature and driving speed, which could affect energy efficiency, were kept constant. Energy consumption was calculated
using the data obtained from the vehicle, which included altitude, vehicle speed, motor speed, and motor torque. The results
showed that, under the driving conditions used in this study, energy efficiency decreased by about 8.63 % from +0 kg to +300
kg. This implies that electric vehicles’ weight significantly impacts energy efficiency.

Key words : Gradient resistance(7-%] %] &}), Rolling resistance(7-5 4 %), Drag resistance(” <54 &), Motor energy
consumption(=-E oY =] 4~H]|&F), Motor efficiency(ZE &)
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Tablel Specification of test vehicle Table 2 Experimental conditions
Type Semi-medium size / EV Outdoor temperature 25°C
Motor power / Torque 168 kW /350 Nm Constant speed in highway 97 km/h
Mass 1,945 kg Additionla mass 0 kg, 100 kg, 200 kg, 300 kg
Battery capacity 77.4 kWh Driving route type city - highway - city

Finish |

Fig. 1 Driving route

150 - . T T T T T ™ T 500

o
o

Vehicle Speed [km/h]

o

3

s N N oW

a8 n 8

(=] o o Q
Alfitude [m]

o 10 20 30 40 50 60 70 80 20
Mileage [km]

Fig. 2 Vehicle speed, altitude of the driving route
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Fig. 3 (a) Cumulative energy consumption and (b) Energy
efficiency over the entire route
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Fig. 4 Cumulative energy consumption over the city driving
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Fig. 5 (a) Cumulative energy consumption and (b) Energy
efficiency over the constant-speed driving
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Fig. 6 (a) Cumulative energy consumption and (b) Energy
efficiency over the uphill driving
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