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ABSTRACT 

Main objective of this project is to study the speed control method of single-phase 

induction motor. Theoretically, there are several ways to control the speed of the 

motor. The methods are: varying rotor resistance, changing input voltage, changing 

number of pole and changing electrical frequency. The best way to control the speed 

of the motor is to control the frequency of the voltage supplied. The Pulse Width 

Modulation (PWM) technique is used in order to do so. The implementation of this 

PWM will not affect the performance of the motor and no adjustment on the motor 

stator is required. The project was done in two phases. In phase one, the 

characteristics of the motor, technique to control the motor's speed and PWM 

technique were studied. The second phase covered the development of the simulation 

model in Matlab/Simulink. The simulations were carried out and the results were 

analyzed. The simulation was done to test the speed control technique of single-phase 

induction motor. The motor was able be controlled according to the specific criteria to 

vary the speed by entering the desired speed value or desired electrical frequency. 

The acceleration and deceleration ramp function were also tested in the simulation. 

The characteristic of the 75% and 100% of full load can be observed in this 

simulation. For conclusion, the speed control method using PWM to control the 

voltage frequency has been studied, simulated and tested. It is proven that the 

technique can successfully control the speed of single-phase induction motor. 
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1.1 Background of Study 

CHAPTER I 

INTRODUCTION 

In the fast growing of small and medium enterprise industries in Malaysia, the small 

electrical machines that used single-phase induction motors as its prime movers have 

been gaining prominence and their applications are becoming wider. Research and 

innovation of speed control of single-phase induction motor against various load has 

improved machines performance. Speed modulation of a single-phase induction 

motor is usually achieved either by non-electrical means, such as throttling the 

mechanical output from the motor while it continues to run at full speed, or by 

switching windings to change the number of motor poles for different operating 

condition as required [l]. Only a few alternatives have been revealed as to the use of 

variable frequency converters to achieve continuous variable speed single-phase 

induction motor operation. One of these approaches uses a single-phase converter to 

control the phase angle of the voltage applied to the motor auxiliary winding, while 

the main winding remains connected to the ac supply. These investigations have 

shown that a standard single-phase induction motor has a quite limited performance, 

and that while controlling the phase angle of the voltage applied to the auxiliary 

winding can achieve variable speed operation [2]. The target of this project is to 

conduct research on speed control of single-phase induction motor by using certain 

techniques of controlling the speed and then come up with simulation model to 

control the speed of single-phase induction motor using the technique studied. 



1.2 Problem Statement 

Attachment of single-phase induction motor to the various loads basically gives some 

effects. Usually, for this type of motor, there is no speed control since the motor is 

always run daily. But, for certain application, such as prime mover for mixer, the 

motor needs to have its own speed controL The adjustment of its speed in improper 

way will lead to gain some effects in the performance of the motor in the long period 

of time. There are a few techniques available to control the speed of single-phase 

induction motor such as controlling rotor resistance, controlling input voltage, 

varying no of pole and varying electrical frequency. Varying rotor resistance can 

control the speed of the motor but it will produce rotor ohmic losses as rotor 

resistance change. Small range speed control of the induction motor can be 

implemented by decreasing the magnitude of input voltage. However, the efficiency 

of the motor will decrease simultaneously with decrement in speed and overheating 

the motor. Changing the number of poles can be used to control the speed of the 

motor but it may not practical since it may involve huge modification at the stator 

pole. Varying stator electrical frequency offers the option of changing synchronous 

speed continuously rather than the modification resulting from pole changing. This 

project conducted to control the speed of single-phase induction motor without results 

in the efficiency penalty or effects to the motor. 

1.3 Objectives of the Study 

Objectives of the study are: 

i) To study the speed control technique of single-phase induction motor 

ii) To model and simulate the speed control of a single-phase induction motor 

by using IGBTs and implementing PWM technique for switching of the 

IGBTs. 
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