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Energy management strategy of drive mode for dual-rotor
in—-wheel motor driven electric vehicle based on

optimal system efficiency
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Engineering, Anyang Institute of Technology, Anyang 455000, China)

Abstract: To overcome the shortcomings of traditional in—wheel motor applied in electric vehicles, an
integrated dual-rotor in—wheel motor (DRIWM) was proposed, which can realize single inner motor
drive, single outer motor drive and dual-motor coupling drive. How to choose the most suitable drive mode

for current driving condition and dynamically distribute the power of inner and outer motors is the key to
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solve the vehicle energy consumption problem. On the basis of the driving characteristics analysis of the
motor, the drive mode switching rules of the DRIWM driven electric vehicle were formulated based on the
optimal system efficiency, and the specific working range of each drive mode was determined. In the
coupling drive mode, a torque distribution strategy based on the minimal energy consumption of the system
was proposed by the efficiency characteristics of inner and outer motors. The simulation results show that,
when the vehicle is running on the gradients of 5%, 10% and 15% respectively, the system power
consumption is reduced by 4.1%, 2.7% and 1.6% using the proposed torque distribution strategy
compared with no optimization strategy. In the NEDC cycle, the three drive modes of the DRIWM can
freely switch with the changes of vehicle speed and demand torque. Most of the working points of inner and
outer motors are distributed in the higher efficiency range, which indicate that the two motors can work
with the best efficiency while bearing the best demand torque to reduce the vehicle energy consumption.
The experimental results of dynamic characteristics of the DRIWM show that the inner and outer motors
have fast speed response and the ability of cruise control, which verifies the rationality of the motor
structure scheme.

Key words: vehicle engineering; dual-rotor in-wheel motor; drive mode; torque distribution; optimal

efficiency
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Fig.1 Integrated structure of the DRIWM
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Table 1 Drive modes of the DRIWM
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Fig.2 Power flow in single inner motor drive mode
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Fig.4 Power flow in dual-motor coupling drive mode
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coupling drive mode
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Fig. 6 MAP diagram of drive efficiency of the DRIWM
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