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Abstract - The speed of any type of the motor has to be 
increased initially from zero speed to its operating speed. This 
is said to be starting of the motor. We know that DC motors 
play important role in converting energy. Starter in series with 
the motor is highly used for  reducing the high starting current 
and start the motor a very low speed. With the help of 
Computer analysis, Design of Starter required for AC and DC 
machines will be eased to a very great extend. We know that 
nowadays, use of motors have been increased very widely, 
hence requirement of starter has also been increased, which 
can be easily manufactured using this technique. In this work 
the designing of starter for DC and AC motors has been done in 
such a way that only the desired parameters of the motors has 
to be given and the values required for the starter in terms of 
resistance(ohms) will be obtained.[1]This method can also be 
used by the manufacturer of any DC and AC motors in order to 
supply the starter of the desired motor wished by the 
consumer. Mainly this work supports user-friendly 
environment for operation as any layman can use this 
program without any difficulty[2]. 
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1. INTRODUCTION 

 
In most of the industries, nowadays there is a huge 
requirement of motor which includes both AC as well as DC 
motors depending upon the load requirement. The motor 
mainly convert the electrical energy in mechanical energy. 
The AC motor works on alternating current/Voltage and the 
DC motor works on the Direct current/Voltage. The output 
from this motor results into development of torques. This 
paper mainly focus on the design of starter for different kind 
of Motor using Computer Analysis using C.[4] 

There are three different types of motor. 
 

1) DC Series Motor 

2) DC shunt Motor 

3) Slip-ring Induction Motor (AC Motor). 

  
 
 

2. DC SERIES MOTOR 
 

 
 
The series motor which is also known as series wound motor 
should never be started when there is no load condition, as 
there is mechanical load which results into low current, 
hence the back emf becomes weak due to which the rotation 
of the armature of motor becomes faster to match the supply 
voltage hence it damage the motor. 
This type of motor is used to provide high inertia starting of 
loads, such as elevators, trains etc. 
 

 2.1 DESIGNING OF STARTER FOR DC SERIES 
MOTOR  
 

 
 
For the sake of designing of Starter we consider we consider 
there are n+1 studs and n section resistance connected in the 
circuit. 
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Figure 1 DC Series Motor (a) 

 
 

Figure 2 DC Series Motor (b) 

3 DC Shunt Motor 
 

 
 

In DC shunt motors the field winding are connected in 
parallel to an armature with the use of a common DC supply 
source. This type of motors has the property of good speed 
regulation but this does not offer the starting torque as high 
as the DC series motors.[3] 

 
This motor consists of extremely smooth running which 

results in low mechanical stress on it and also possess the 
property of low speed and large range of control due to 
which it is widely used in the industries. 

 

3.1 DESIGNING OF STARTER FOR DC SHUNT MOTOR 
 

 
 
For the sake of analysis consider the number of studs equal to 
n+1 and the section resistance of the circuit equal to n. 

 

Figure 3 DC Shunt Motor (a) 
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4. Slip-Ring Induction Motor 

 

Slip-Ring Induction motor is widely known as a phase-
wound Induction motor. With the help of this motor, Pull-
Out torque can be obtained from the zero speed in terms of 
RPM. 

It also consist of extremely high starting torque in 
comparison to squirrel-cage induction motor. Moreover the 
speed of this motor can be easily be controlled. 

 

Figure 4 DC Shunt Motor (b) 

4.1 DESIGNING OF STARTER FOR DC SHUNT 
MOTOR 

 

 

 

Figure 5 Slip-Ring Induction Motor (a) 

 

Figure 6 Slip-Ring Induction Motor (b) 

5. Applications of this work in Industries 
 
Manufactures offer a very wide variety of motors which can 
be used for different applications.AC motors and DC motors 
can be used in most of the industrial automation 
requirement. But we know that any ideal motor depends 
upon the type of application. It involves all constant speed, 
variable torque, variable speed etc applications.[5] 
 
For all this type of requirement of motor according to 
requirement there is always a requirement of suitable 
starter which can drive the motor properly without any 
damage to the motor. Using this designing work the user can 
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avail whatsoever requirement he wants by just giving the 
desired parameters of the motor depending upon the 
application 
 

6. Merits of this work 
 

 Use of starter is universal for types of motor. Hence 
designing and grading of starter has to be done 
manually or automatically. With this work it can be 
done automatically. 
 

 Precise values of resistance sections for the starter 
are obtained. 

 
 We are able to obtain the speed of the motor at 

different studs so as to check the gradual increase in 
the speed instead of rapid increase in the speed. 
 

This analysis requires very less time to derive the results 
also the compilation time is very less. 
 

7. Demerits of this work 
 

 This analysis is not able to store the obtained 
results in the memory. 
 

 This work provides designing of starter only for DC 
Shunt Motor, DC Series motor and Slip-ring 
Induction motor. 

 

8. .Future works 
 

 This analysis has been done on C language 
programming and it takes approximately 44.52 
seconds to obtain the results. So analysis of 
designing of the starter using different languages 
such C++,C sharp, JAVA, python etc will be done. 
 

 The terminal is a pure C-terminal. Efforts will be 
made on the program to improve its visuals and 
graphics when the program is run. 

 
 Also efforts will be made to make the program more 

user-friendly. 
 

 Designing of starter of different motors other than 
the above motors will be made. 

 

9. CONCLUSIONS 
 
In this work, the analysis done using C program for 
designing of starter is shown and with the help of above 
results we obtain the values for section resistance, speed of 
the motor at each stud, emf produced at each stud just by 
entering the desired parameters of the motor. 
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