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Maximum Braking Energy Recovery of Electric
Vehicles and Its Influencing Factors
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Abstract: Based on an analysis of the principle and energy
flow of regenerative braking, relations among braking power,
regenerative braking power and braking energy recovery
efficiency are revealed. Analysis results show that motor,
battery and hydraulic brake system are main factors to affect
braking energy recovery, of which, the influences of layout of
brake pipes are specially introduced. Under ideal and typical
braking condition, the potential of braking energy recovery
and braking energy recovery efficiency of front-axis electric
drive vehicles can be calculated, but the results are not
satisfactory. A comparative study shows that dual-axis electric
drive vehicles can achieve optimal performances on the
potential of braking energy recovery, braking efficiency and

braking energy recovery efficiency.
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Fig.1 Force analysis of regenerative braking vehicle
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Fig.2 Energy flow of regenerative braking system
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Fig.3 Curve of the expected braking force
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Fig. 4 Relations among maximum braking power,

initial braking velocity and braking intensity
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Fig.5 Characteristic of motor
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Fig.7 Analysis of maximum front-axis

regenerative braking force
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Fig.8 Maximum percentage of regenerative

braking force
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Fig.9 Maximum electrical power of front-axis

electric drive vehicle
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Tab.1 Maximum braking energy recovery efficiency for

different braking pipe layouts

N SR R/ %
LiEIEC Y4 X7 e
0.1 65. 41 65. 41
0.2 18.38 50.18
0.3 8.52 43.91
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Fig.10 Maximum electrical power of dual-axis
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Tab.2 Maximum braking energy recovery efficiency for

different combinations of electrical power

N SR R/ %
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0.1 65. 41 65. 41
0.2 60. 68 65. 41
0.3 52. 36 57.70
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