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Effect of driving style on the energy consumption of an electric vehicle
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Abstract: The energy consumption of electric vehicle ( EV ) is affected by many factors. In order to reveal
the influence of driving style on the energy consumption of EV, the energy consumption experiment of the
whole vehicle was designed by controlling the univariate factor. Through the combination of experimental
test and theoretical calculation, the energy distribution of each component was obtained, and the energy
consumption was quantitatively analyzed to highlight the direction for optimizing the energy consumption of
EV. Firstly, the energy flow of EV under the condition of constant speed was analyzed, identifying the
influence of certain factors on the vehicle energy consumption. Then the influence of driving style on the
energy consumption of EV was analyzed under the comprehensive working conditions. The results show
that the battery energy was mainly consumed by the electric motor control system and vehicle driving
resistance, and the energy consumption of accessories was very little. The driving style mainly causes the

fluctuation of energy consumption by affecting the braking loss and the operating efficiency of power
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transmission system. Different driving styles will lead to a difference of more than 10 kW-h in the energy
consumption per 100 km.

Keywords: electric vehicle;driving style;analysis of energy consumption
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Table 1 Experimental vehicle parameters
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Fig. 2 Principle of energy measurement
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Table 2 Combination of driving conditions and driving behaviors
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Table 3 Energy flow at constant velocity
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Fig. 3 Efficiency distribution at constant velocity points
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Fig. 4 The output energy consumption of the transmission system in constant speed condition
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Table 4 Energy flow under comprehensive working condition
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Table 5 Transmission system output energy loss under comprehensive working condition

2 g 150 RTINS NE /AN LB 30 & 2 5L BRI E AR SR/
JAAK T AEFE/ (kW-h) AEFE/ (kW -h) fiE#E/ (kW-h) BEFE/ (kW -h)

) 3 1.62 6.13 13.53 19.73
Ak

Sl 6.25 7.17 11.99 8.45

% 8 0.79 2.71 13.72 20.88
B

i 4.33 3.82 11.75 7.23

i 38 0.68 1.62 13.38 17.84
fR=F

BjiiBra 4,42 2.67 11.76 6.98
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Table 6 Energy consumption analysis of different driving behaviors under smooth driving condition

B B AGEFE LIRS H L R G TE R JRUBEL 451 #E / W/ HL L 3
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Wk 52.87 2.49 9.73 13.53 19.73 6.13 1.62
TR5F 43.36 1.86 7.97 13.38 17.84 1.62 0.68
ZE 9.51 0.36 1.52 0.15 1.89 4.51 0.93
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Table 7 Energy consumption analysis of different driving behaviors under congestion condition

2 g HL B %A 3 e R4 AL RS WL RUBHBFE/ B 5 AL AL 3h
A% BAFE/(kW-h)  H5F6/(kW-h)  $5Fe/kW-h)  HiFE/(kW-h)  (kW-h) PAFE/(kW-h)  $#E/(kW-h)

8 53.06 2.54 16.66 11.99 8.45 7.17 6.25
Ir3SH 40.67 1.77 13.07 11.76 6.98 2.67 4.42

2 12.39 0.77 2.88 0.24 1.47 4.50 1.83
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Fig. 5 Braking energy consumption with different driving behaviors under the same driving condition
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Fig. 6 Electric power generation efficiency of electric motor
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Fig. 7 Point distribution of different driving behaviors in smooth driving condition
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Fig. 8 Drive efficiency diagram of motor control system
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Table 8 Distribution of electrical control efficiency with different driving behaviors under smooth working condition

s/ %
2 0 XA R X ]
<50% 50%~60% 60%~70% 70%~80% 80%~90% 90%~95% >95%

=¥ 1.99 6.39 4.71 9.08 26.32 51.15 0.37

b @ia 6.28 4.69 4.30 17.16 34.30 32.85 0.43
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Fig. 9 Point distribution of different driving behaviors in congestion driving condition
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Table 9 Electric control efficiency distribution of motor with different driving behaviors under congestion condition
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