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Introduction: With the widespread use of 
different electric motors, maintaining these 
machines to extend their life is important and 

necessary. The housing of the motor is designed 
to protect the motor from damage such as hot, 
humid, corrosive, dry and other conditions. To 
make smaller machines without decreasing the 
output power, or to have a more output power 
without increasing the size of the machine, it is 
important to predict the thermal state of 
induction motor. For this we have done the 2d 
modelling of induction motor and simulated it to 
see the effects of current raising the temperature 
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of the machine during load and no load 
conditions. 
2d Modelling: 2d Motor Design with ANSYS 
Maxwell® RMxprt® is the commercial 
electromagnetic field simulation software for 
engineers who are working for designing and 
analyzing 3-D and 2-D electromagnetic and 
electromechanical devices. In addition to 

providing classical motor performance 
calculations, RMxprt can automatically generate 
a complete transfer of the 3- D or 2-D geometry, 
including all properties, to Maxwell for detailed 
finite element analysis calculations. Maxwell 
and RMxprt are widely used and became an 
industrial standard [1].  

Table 1. Motor specifications 

 

 
Fig 1.    3-Phase Induction Motor in 2D 

Design Modelling of Induction Motor: Fig 1.    
represents the basic 2d model of 3 phase 
induction motor. The Finite element method 
FEM software is a suite of programs for 2-
dimensional electromagnetic fields analysis. 
Using the graphical interaction within the pre-
processor, the model space is divided into a 
contiguous set of (triangular) elements. The 
physical model may be described in Cartesian or 
cylindrical polar (axi-symmetric) coordinates. 
The FEM software is used to analyse the design 
of stator and rotor. The amendments were made 
in the rotor slot material and tested with 
different material such as aluminium and 
copper. Even though different materials are use, 
but the slot design is same for both the stator 
design and the rotor design. Based on the two 

materials the FEM software is use to analyse the 
design in many aspects that will be discussed 
appropriately. Table 1 shows the design 
specification of the induction motor with 1100 
watt output power with the overall motor stator 
and rotor design dimensions, and figure 2 shows 
the stator slot design. 

 
Fig 2: Design of slots 

 
Fig 3: Winding Design 
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Table 2. Stator dimensions 

 
 

 
 
The variation of current, torque, speed and other 
variables at no load has been demonstrated with 
the help of different graphical representation as 
shown below from fig.3 (a),(b),(c) (d),(e) (f) and 
(g). 
The  objective  of  the  simulation at no load is 
to address the influence of temperature increase  
on  the  performance  of  the  induction motor. 
The effect  of  the  temperature  rise  on  the 
motor  performance  was  investigated  by 
gradually  increasing  the  motor  load. 
 
 
. 

 
Fig. 3 (a) Current Vs Speed 
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Fig. 3 (b)  Torque Vs Speed 

 

 
Fig.3 (c)Torque Vs Time 

 

 
Fig. 3 (d) Current Vs Time 

 

 
 

Fig. 3 (e) Variation of o/p Power vs Time 
 

 
 

Fig. 3 (f) Variation of Torque vs Slip 
 

 
 

Fig. 3 (g) Efficiency vs Speed 
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As can be seen from the Fig.4 (a) Flux 
Distribution and Fig. 4 (b) Flux Density 
Analysis,the  motor is under no load condition 
and all the design parameters are satisfied. 
 

 
 

Fig.4 (a) Flux Distribution 
 

 
Fig. 4 (b) Flux Density Analysis 

Estimation of heat: The estimation of heat 
distribution inside the test motor by this three 
software is done successfully with a good 
agreement between its results. An electric motor 
is an electrical machine that converts electrical 
energy into mechanical energy. While 
converting energy from one form to another, it 
produces losses.  These losses are responsible 
for generating heat inside the motor. 
Temperature is an important factor that affects 
the performance of electric machines. Due to 
their thermal design, electric machines can 
suffer problems such as insulation breakdown, 
reduction in torque provided, shortened 
lifetimes and so on. Other problems are changes 
in geometry caused by thermal expansion of the 

machine components and mechanical stresses.  
Therefore, because of these problems, the 
temperatures inside the machines must be kept 
within safe limits.  To predict the machine 
temperatures, thermal models are used to 
determine the temperature for different parts of 
motor. So, thermal analysis is a very important 
stage in the design of electric machines. To 
study the thermal behaviour of the machines, 
and show how heat is distributed inside it. In 
order to avoid the problem of heat in the 
machines, the temperature of the windings are 
monitored by thermal analysis, since the 
windings are considered the weakest part of the 
machine, as an increase in the temperature of 
the windings by the rate of 10 oC than the 
permissible limit will weaken the life of the 
insulation by half [2]. 
Conclusion: In this paper, ANSYS Maxwell 2D 
and RMxprt software tools are used to create a 3 
phase induction   motor to understand its design 
and analyse its various characteristics curves 
under no load. The objective of the work at no 
load is to address the influence of temperature 
increase on the performance of the induction 
motor. The effect of the temperature rise on the 
motor performance was investigated by 
gradually increasing the motor load or can be 
varied with current variation.  
Further studies are to be conducted in order to 
show the influence of other types of eccentricity 
in the motor temperature. 
The objective of the simulation at no load is to 
address the influence of temperature increase on 
the performance of the induction motor. The 
effect of the temperature rise on the motor 
performance was investigated by gradually 
increasing the motor load. 
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