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Abstract

Petroleum crisis in last century and the pollution of the
environment make the electric vehicle as the researching emphases
all over the world today. The electric vehicle is a kind vehicle that
uses the electric motor as its driving motor and uses the energy
resource on board. It is the outcome of development of other
sciences, such as electric motor, electric power electron, machine,
material and automatic controlling theory. High reliability, good
performance and feasible cost are its developing goal. Considering
that the electric motorcycle and electric bike have large market and
permanent electric motor has the advantages in efficiency, power
density and torque controlling, the characters of permanent motor
which is used in those kinds vehicle will be analyzed in this paper.
Under the condition of the electric vehicle at present, this work has
obvious value.

In order to decrease electric motor fluctuate which caused by its
slots, from the view of electric motor design, A new eccentric air gap
structure is proposed and the MATLAB simulation which aimed at
the designed electric motor system characters has been executed in
this paper. It proved it is an effective method through the experiment
on the motor.

Tn order to increase the rated distance, from the view of drive
strategy, the rated distance calculated mathematics model and
analysis process are studied. With the help of the math model and
optimal controlling theory, the driving strategy which makes the

v
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vehicle acquire the maximal rated distance has been researched and
several important conclusions would be drawn. Considering that the
special characters of permanent DC motor driving system and the
importance of decreasing the inverter loss which caused by PWM
chopper, the driving strategy under the condition of 100% PWM
duty cycle and the maximal rated distance is analyzed and we can
draw 2 conclusion that when the wind resistance equals the roll
resistance, the vehicle coutd acquire the maximal rated distance.
This conclusion is the same as that conclusion which is acquired
through the other new analysis. These conclusions are not only
propitious to increase the rated distance by more, but also is the
basement of driver’s choosing the drive strategy.

From the view of torque controlling strategy, the relation
between the torque controlling strategy such as the electric current
feedback method, PWM open loop method etc and the vehicle
driving way is analyzed firstly, then the conclusion could be drawn
that the PWM open loop method has more advantages than the
electric current feedback method when they are both used in the
same vehicle which is direct driving by hubcap motor. Secondly,
based on the electric motor mathematic model and its experiment, a
new permanent brushless dc motor phase electric current detector
method in which a digital signal processor (DSP) and single current
sensor are used is introduced. This new method could propose the
electric current data in time and is basement of other new torque
controlling method.

According to the actual condition of electric vehicle application,
the energy regeneration technology in battery electric vehicle in
which the permanent dc motor is used as its driving motor is studied.

v
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Maximum regeneration power controlling mode, constant current
regeneration controlling mode, maximum braking current controlling
mode, maximum regeneration efficiency controlling mode, compare of
four strategy and reliability under maximum regeneration power
mode are analyzed successively. The experiment and simulation
under constant current regeneration controlling mode are also done
and some result are given.

In the process of designing the electric motorcycle driving
system, it is attempted to use the management information system
design method to design the electric motorcycle driving system. The
operation flow chart, data flow chart, information system flow chart
and transition chart among the different running mode are given.
Then several key questions are been analyzed in-depth. In the end
some result and experimental waves are given in this paper.

Key words electric vehicle, permanent brushless dc motor, permanent dc
motor, rated distance, torque controlling, energy regeneration,
information system
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