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Abstract – Switched reluctance motor with capacity storages  
for city electric car are offered in this paper. Regulation and 
mechanical characteristics of such motor are significantly 
better than in asynchronous traction motors, operational speed 
and energy performances slightly changed during voltage 
oscillations and variation load.   Project calculation based on 
the construction features and the theory of electromagnetic 
energy conversion. Research results indicate the possibility of 
using the proposed electric motor in the electrocar drive. 
Кеу words – switched reluctance motor, electrocar drive, 

capacity energy buffer, U-smilar stator construction. 

I. Introduction 
In October 2010 at the Paris Motor Show was launched 

the so-called International Initiative for electric cars, 
aimed at achieving rapid market development of electric 
and hybrid electric vehicles (EVH and HVH) worldwide 
and focused on the appearance of about 20 million 
electric and hybrids cars on the roads in 2020 more than 
200 million by 2030 and one billion in 2050, which was 
the key element for the entire world economy and was 
supported by the Group of Eight (G8) to reduce CO2 
emissions by half in 2050 compared with 2005. In 2013, 
already, the production of electric and hybrid cars has 
reached more than 240.000, and on the road early in 2014 
it was already 405.000 of these electric vehicles (174.000 
in the US, 68.000 in Japan and 45.000 in China). 

Take note the characteristics of the population living in 
Ukraine’s cities, and the benefits of electric vehicles, such 
as lack of harmful emissions, low operating costs of the 
car, simplicity of construction and management, high 
reliability and durability – motors creation for electric 
drives are urban urgent task. 

II. Analysis of Recent Achievements  
and Publications 

The efforts of foreign scientists in electrocar industry 
aimed at creating new types of electric motors in recent 
years. There are asynchronous and brushless permanent 
magnet, which marked a high specific (per unit mass) 
point in the absence of mechanical transmission; motors 
with two rotors; hybrid vehicles with permanent magnet 
and electromagnetic excitation; machines with two stator 
and magnetic transmission; electrical machinery, 
integrated with magnetic transmission. On the base of 
such motors can realize compact and robust direct drive 
for motor-wheel of electric vehicles. For new types of 

electric motors control used modern methods of control 
theory: vector control with elements of adaptive control, 
sliding control, predictive control [1]. 

Complex of researches was formed towards building a 
top-level control system – coordinated multymotors 
electric control to ensure stearing, mobility, high energy 
efficiency of movement, default tires amortization, the 
road ability (ABS, EBD, and ARS). 

In the first electric cars the internal combustion engine 
replaced the DC motor (DCM), which supplying of 
batteries (Fig. 1). Subsequently, to replace the DCM were 
used asynchronous motors (AM), which have a simpler 
design and smaller dimensions, and the absence of brush-
collector unit, deprive AM of such defects as DCM brush 
and collector items amortization. 
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Fig. 1. Block diagrams car (a) and electric car (b) 
 

Unlike induction motors, the efficiency of which 
significantly depends on the voltage and load changes, 
speed and energy performance brushless motor (BLM) 
slightly changed during voltage oscillations and load 
changes. Therefore, it seems logical to use in car drive 
switched reluctance motor (SRM) with capacitive energy 
storage (CES) [2]. 

III. Research Results of SRM 
The electromagnetic load and the active area of RPS are 

increasing to improve the usage of SRM. Thus in 
different times to supplying source connected different 
number of sections that causes significant current ripple 
of SRM, which is undesirable in drives.  

One-period switch commutator with parallel buffers 
connection [1] allows to improve energy performance and 
reduce the current ripple in power supply in switched 
reluctance motor with passive rotor. 

Designing calculation of SRM used developments, 
which were carried at the department of electrical 
machines and apparatus [3]. System consists of a main 
program, 16 sub-programs and different data files.  

Requirements of design task for concrete switched 
reluctance motor can be so different, and that is 
inadvisable universal CADS creation. Therefore, the basic 
parameters of switched reluctance motor, such as supply 
voltage, power or load moment and rotation speed, are set 
in this CAD. Other parameters are set in the design 
process in the dialog mode. 

The structure of CADS for SRM’s calculation is shown 
in the Fig. 2. 

As a rule, the design techniques of traditional electric 
machines (asynchronous, synchronous, DC motor) are 
based on the choice of electromagnetic loading values. 
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Fig.2 Block structure of CADS of SRM. 

 
Using the theory of electromechanical energy conversion 

in SRM with energy buffers [2], equations for the stator’s 
geometry dimensions calculation of SRM with the passive 
rotor and classic and pseudo-U-similar construction. 
Calculation of main dimensions of active part of EMC is 
based on the correlation for motor’s torque 
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As a result, design motor received the following 
information: power supply – 220 V; net power – 32 kWt;  
rotational speed 1.500 rev/min; the efficiency – 75.38 %; 
load moment – 254 Nm; stator diameter – 370 mm; stator 
outer diameter – 480 mm; stator axis length – 370 mm; 
capacity of energy buffer – 2.5 uF. 

SRM can studies on the computer-aided research 
system (CARS) of SRM with BE [4]. 
 

 
Fig. 3. Time oscillation of load moment in start-up 

In Fig. 3 time oscillation of load moment at the firs 
moment of start are given. 

In Fig. 4 – mechanical characteristic is shown. By 
research SRM results adjusted dynamic electrical car 
indexes. 

 

 
Fig. 4. Mechanical characteristic of SRM 

Conclusion 
SRM with CES for electric car drive, which control and 

mechanical characteristics are significantly better than in 
asynchronous traction motors; speed and energy 
performance slightly changed during voltage oscillations 
and load changes, is developed. Project calculation based 
on the construction features and on the theory of 
electromagnetic energy conversion. Researches of such 
motors show the possibility of it’s using in the electric 
car’s drive. 
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