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Abstract – The paper presents simulation results of a two dimensional PMS motor focusing the magnetic vector 
potential of the PMS motor. The simulation results were calculated by the help of a finite element method based 
development environment which is written by the help of C programming language. In the full paper the structure of 
the development environment is also detailed. 
 

1 Introduction  

The computer-aided design is one of the important parts of the electric engine development. At the 
Széchenyi István University, the goal is to work out a new finite element package for the simulation and 
optimization of permanent magnet synchronous motors which are then used to drive new electric cars, 
bicycles and smaller motors. The aim of this project is to reduce the weight and the size of the engine, as 
well as the losses of the motor, but the torque should not decrease. This is an optimization task in the frame 
of electrodynamics. The paper shows the structure of a C programming language based development 
environment, which will be used for electric motor development. 

2 The structure of the development environment 

The finite element based package consist two main parts (See in Fig. 1). The first part is the GMSH [1] 
software which is a two and three-dimensional finite element mesh generator with built-in pre- and post-
processing facilities. The second part of the finite element development environment is the C language based 
package on Linux operating system, wherewith partial differential equations and matrix operations can be 
used [2-5]. The finite element based solver is written by the help with this package.  

 

Fig. 1 The scheme of the PMS motor 



3 The structure of the development environment 

Fig. 2 shows the scheme of the simulated permanent magnet synchronous motor, which is designed by the 
help with Infolytica MotorSolve [6]. The outer diameter of the motor is 205 mm furthermore the inner 
diameter of the motor is 187 mm. The rotor type is exterior and it has 28 neodymium magnets. The stator has 
36 slots with three phase double layers windings. The type of the rotor and the stator material is M19. 

 

Fig. 2 The scheme of the PMS motor 

The simulation results were calculated by the help of the finite element based development environment and 
compared with the Infolytica MotorSolve simulation results focusing the magnetic potential.  
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