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Abstract: At present, human society is faced with oil issues, oil shortages and environmental pollution. 
Therefore, automobile manufacturers in various countries are also exploring the production technology of 
new energetic vehicles. The traditional energy automobile drive system consumes a lot of energy. In order to 
reduce energy consumption, the hardware part of the motor system has been optimized. Based on the stereo 
permanent magnet energy saving drive system, a new type of stereo permanent magnet drive system is pro-
posed. Using rezoning system structure frame and motor rotor magnet structure size, the effect of equivalent 
magnetic circuit analysis method and the equivalent effect magnet grid analysis method to determine the bat-
tery, and achieve energy saving system. The experimental results show that the system has the advantages of 
low energy consumption, high reliability and low cost, and it can provide power support for the manufacture 
of new energetic vehicles. 
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1. Introduction 
Nowadays, with the continuous development of economy, 
the demand for various resources and energies is also 
increasing. In the field of automobile manufacturing, due 
to a multitude of resources needed in the mass produc-
tions, the big car makers in our country are gradually 
moving its direction to the battery power car, and in-
creasing investments in the new fuel-efficient cars at the 
same time, which is helpful for the development of au-
tomobile power to provide the most reliable and durable 
power. On the one hand, it assists to promote the con-
struction of sustainable developmental society, on the 
other hand, it is also helpful to facilitate the sustainable 
development of China's automobile industry. At present, 
there are still tons of problems in the design and devel-
opment of new energy-saving motor drive system in Chi-
na. For a new type of energy-saving car, the energy-
saving motor system is the key to its drive system. For 
the drive system of the stereoscopic permanent magnet 
energy saving drive system, ithas a series of advantages, 
such as less energy consumption, high efficiency, good 
performance, smooth and quiet operation, wide range of 
adjustable speed and so on. 

2. Design of Three-dimensional Permanent 
Magnet Energy-saving Drive System 
2.1. Operation principles of three-dimensional per-
manent magnet energy-saving drive system 

Three-dimensional energy-saving driving system with 
electric permanent magnet and generating functions ap-
plies electromagnetic induction principle to design, and 

produces power to drive the mechanical rotating electro-
magnetic, so as to realize the purpose of converting elec-
trical energy into mechanical energy [1]. When the motor 
is running, the power system, which is driven by the elec-
tric power, will input the mechanical rate into the me-
chanical system. The components of the drive system 
mainly include motor, controller, motor drive system and 
motor control system. The control system of the stereo 
permanent magnet energy saving drive system is mainly 
used to control the running state of the motor, so as to 
meet the different demands of the car. The following 
figure is the system structure diagram of the three-
dimensional permanent magnet energy-saving drive sys-
tem: 

 
Figure 1. Working Flow of 3d Rare-earth Permanent 

Magnet Electric Machines 

Three-dimensional energy-saving drive system of per-
manent magnet cars use only one kind of energy - elec-
tricity. Power under the control of drive to a great extent, 
it optimizes the new energy-saving automobile internal 
drive system also the structure, at the same time reduces 
the energy loss caused by the mechanical friction be-
tween the components ,then makes the noise largely re-
duced. The internal optimization also saves the space 
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inside the car and the weight of the car itself. The inte-
grated drive system is an important structure of the new 
type of energy-saving vehicle in the actual operation [2]. 

2.2. The design of the structural framework of the 
three-dimensional permanent magnet energy-saving 
drive system 

New car stereo permanent magnet drive system research 
and development of energy conservation are the first 
work of setting drive system internal electromagnetic 
structure, according to the structure of motor design and 
calculation of the reasonable use of the status of the anal-
ysis method to identify the basic framework of new ener-
gy three-dimensional energy-saving drive system perma-
nent magnet [3]. As a three-dimensional energy-saving 
drive system of permanent magnet rotor magnet structure, 
it is an important part that in the process of the design the 
motor should be a priority. The structural performance of 
different rotor will produce great influence on the per-
formance of the motor. Mode of clear and reasonable 
analysis and selection of magnetic field period in the 
form of electromagnetic structure and isolation structure, 
all of them improve the performance of three-
dimensional permanent magnet energy-saving driving 
system in order to achieve the purpose, to make it better 
adapting to the new motor drive system design require-
ments of contemporary energy saving automobile. When 
designing the structure of magnetic circuit, the factors 
such as the amount of permanent magnet, the missing 
coefficient of magnet and the induction coefficient of 
motor should be taken into full account. If the stereo 
permanent magnet motor is set under a certain condition, 
its power density increases while the permanent magnet 
volume in the structure are increasing. However, the 
range of permanent magnet of motor is limited. It’s better 
to have larger permanent magnet. For the rotor with dif-
ferent magnetic circuit structures, the electromagnetic 
induction coefficient of the system is different. 
In addition to the three-dimensional system, it should 
also be considered in the design of the motor size of per-
manent magnet energy system, including the overall 
length of the motor and motor stator inner and outer 
straight etc., therefore, the motor size calculation formu-
las in the entire design process is of vital importance. The 
calculation formula of the dimension of the three-
dimensional permanent magnet energy-saving driving 
system is as follows: 

L1= I MB Mdp Di1
60 N A1

P π
⋅ ⋅ ⋅ ⋅ ⋅

⋅  
In formula 1, P represents the electromagnetic power (kw) 
of the motor. I represents the arc length coefficient; MB 
represents the magnetic field wavelength coefficient; 
Mdp represents winding coefficient; Di1 represents the 
inner diameter (m) of the stator; L1 represents the axial 

length of iron core (m); N represents the motor speed 
(RPM); A1 represents electrical load (A/m). 

2.3. The Internal design of 3D rare-earth permanent 
magnet electric motor drive system 

Three-dimensional permanent magnet drive system ener-
gy-saving system research and development has two 
types of important contents. Firstly, motor drive system 
and the electromagnetic and interrelated coefficient are 
closely related to the energy saving motor structure pa-
rameters. Unlike other kinds of motors, the three-
dimensional magnetic field of permanent magnet motor 
was produced due to the irritation of the rare earth per-
manent magnet, and the performance of the magnet can 
be as the magnet material, production technology, chang-
ing with different shapes. In addition, the different struc-
tures of the motor rotor magnet performance show that 
each of them is not identical, therefore, the three-
dimensional energy-saving design method of drive sys-
tem mainly adopt permanent magnet effect of equivalent 
magnetic circuit analysis method and the equivalent ef-
fect magnet grid analysis method. The drive system is 
one part of the new energy automobile which determined 
the overall power, economy and reliability of the auto-
mobile as an important part of new energy vehicle, bat-
tery and motor have great influence on the data of drive 
system. On the contrary, the determination of the drive 
system will also form a boundary condition for the selec-
tion of battery and motor. The motor power is so small, 
which will reduce the performance of functions such as 
climbing high slope and acceleration. Too much power 
of the motor will lead to the loss of efficiency. As far as 
batteries are concerned, battery pack is too small to meet 
the needs of the high-power motor operation, which 
greatly reduces the performance of the car. Too many 
batteries will cause difficulties in layout and heavy load 
[4]. And three-dimensional energy-saving drive system 
of permanent magnet design can reasonably control pow-
er and resistance, and be fast charging and release elec-
tricity deeper. Timely adjustment of the power is made to 
let cars of new energy goes much further, which has 
greatly improved on vehicle performance. Three-
dimensional permanent magnet drive system energy-
saving system adopts efficient three-dimensional perma-
nent magnetic material, and improves the power density. 
Relative to the stereo permanent magnet drive system 
energy-saving system which outputs the rated power , it 
has been largely reduced on the quality and volume. At 
the same time, due to its low rotor loss and large control-
lable range, its efficiency is higher than that of traditional 
system of drive motor [5]. To consider the vehicles of 
new energy driving efficiency and reliability of the sys-
tem operation, it should be paid highly attention to design, 
it should be more limited in the increase of the DSPM 
motor system in the whole motor running area occupying 
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the proportion, as well as increasing the power density 
and the power of motor drive ratio. It guarantees the 
three-dimensional permanent magnet drive systems of 
high power and high efficiency energy saving.And motor 
drive systems of new energetic vehicles conform to the 
requirements of volume and weight. 

3. Experimental Comparison 
To test the performance of three-dimensional permanent 
magnet energy-saving drive system, we selected cars that 
were produced in Shanghai automobile manufacturers to 
do the motor comparison experiment. There are two 
groups in the experiment, what are control group and 
experimental group. Control group uses conventional 
motor driven system while the experimental group is a 
three-dimensional rare-earth permanent magnet electric 
motor drive system. The differences in r&d cost, energy 
consumption, reliability, controllability, power density 
and efficiency were compared.  
Note: the data in the table is represented by Numbers 
between 1 and 10. The smaller the data, the more obvious 
the advantage of the project in the experimental compari-
son, 1 indicates the most obvious advantage and 10 indi-
cates the lowest. 
 
Table 1. Comparison Number of Experimental Parameters 

Item Reference 
group Experimental group 

R&d 10 3 
cost 8.7 2 

Reliability 5.6 1 
Controllability 4.3 1.5 
Power density 8 2.5 

Efficiency 9 1 
 
As can be seen from the above table, in the electric ve-
hicle drive motor system, the three-dimensional perma-
nent magnet energy-saving drive system has better per-
formance and more obvious advantages. The use of the 
abundant rare earth resources in our country reduces the 
high imported material purchases, meanwhile, on the 
basis of traditional drive motor system optimization and 
improvement, largely reduces the development costs. 
Driving motor system of traditional energy consumption 
is a large waste of the resources, and the permanent mag-
net drive system energy-saving system internal device 
can reduce power loss. Low consumption not only is 
beneficial to save energy, but also makes the motor's 
service life longer, so that the new type DSPM motor 
system has higher reliability and controllability. The tra-
ditional materials and technologies used in the traditional 
drive motor system have low powerful density, which 
reduces the stability and efficiency of the automobile in 
the actual driving process. The system uses new mate-
rials and technology to improve the power density of the 

motor and to a large extent enhance its operating effi-
ciency. 
By above knowable, vehicles of new energy are a combi-
nation of saving energy, simple, environmental protec-
tion and a new type of car, and energy-saving driving 
system have a permanent magnet drive car and its advan-
tage is more obvious, that is, replacing the internal com-
bustion engine with motor driven by electricity and sav-
ing automatic transmission. Compared with the tradition-
ally automatic transmission, the structure of the rare earth 
permanent-magnet motor is simpler, the application of 
technology is more mature, and it is more reliable in 
practical operation. The traditional internal combustion 
engine car needs a complex and huge variable structure, 
because the structure is controlled within a narrow range 
of structure, the speed will be affected a lot by them. The 
rare earth permanent-magnet motor operates in a wide 
range and can generate torque more efficiently, so its 
noise is lower and operation is simpler. 

4 . Conclusions 
The main core of new energetic vehicles is its driving 
device and the development of new electric motor ener-
gy-saving drive device. The design of the new driving 
system has become the latest goal of automobile manu-
facturers all over the world. With the continuous devel-
opment of vehicles of new energy, the study design of 
electric vehicle drive system has become the focus of a 
high-profile topic in the auto industry, and the three-
dimensional permanent magnet drive system energy-
saving system has the advantages of energy conservation 
and environmental protection, less energy consumption, 
high efficiency and good performance, controllability 
and high reliability, low noise, low cost, which can not 
only better save the limited resources, but also promote 
the improvement of the natural environment. As a result, 
the three-dimensional advantages that the permanent 
magnet driving system energy-saving system can adapt 
to the social demand for vehicles of new energy, provid-
ing a powerful motivation for the development of new 
energetic vehicles, and promote the new development of 
auto industry in our country which is more in line with 
the trend of the development of today. 
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