
Simulation of Single Phase AC Induction Motor
(Capacitor Start) By Using Matlab Simulink

Amir Hanifa Bin Hussin
Faculty of Electrical Engineering,

Universiti Teknologi MARA Malaysia
40450 Shah Alam. Selangor, Malaysia
Email: amirhanifa_hussin@yahoo.com

Abslract- This technical report will discuss the basic operation
of an AC single phase induction motor and the capacitor start
single phase AC induction motor. Besides that, this report also
will discuss about the characteristic of single phase induction
motor for the capacitor start type including the torque, speed
and current. For this project, Matlab Simulink will be used as a
simulator.
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I. INTRODUCTION

The AC induction motor is often referred to as the
workhorse of the industry because it offers user simple.
rugged construction, easy maintenance and cost-effective
pricing. These factors havc promoted standardize and
development ofa manufacturing infrastructure that has led to
a vast installed base of motors: more than 90% of all motors
used in worldwide industry are AC induction motors. They
run at essentially constant speed Ii'om zero to full load.

AC induction motors have {or many years been reliable
workhorses in converting electricity into rotating power. The
last 20 years has seen increasing usage of these motor with
adjustable frequency controls to add variable speed
capability to ;\C motors. While AC motors were initially
applied to relatively simple variable speed applications (such
as varying the flow rate of a fan or pump). advances in AC
motors and control technology have allowed their use in
higher performance applications.

There are several types of AC induction motors available
in the market. Different motors are suitable for different
application. Although AC induction motors are easier to
design than DC motors, the speed and the torque control in
various types of AC induction motor require a greater
understanding of the design and the characteristics of these
motors [6].

Single phasc induction motors are used very widely in
many equipment's in houses, offices and factories. They are
used only in small sizcs, less than 2 horse power and mostly
in the fractional horse power range. They are relatively
simple in construction but considerably more difficult to
analyse than 3-phase induction motors. Single phase
induction motors in the 1/8 to 3/4 horse power range are
very widely used tor fans, washing machines. refi'igerators,
blowers. centri fugal pumps and etc. Single phase induction
motors operate at low power factors and are less efficient
than 3-phase induction motors [21.

Figure I. AC Induction Motor

Generally, induction motor is categorized based on the
number of stator winding. There are:-

• Single-Phase Induction Motor.
• Three-Phase Induction Motor.

Single phase induction motor can be divided into 5 types.
The type of single phase induction motor are Split Phase AC
Induction Motor, Capacitor Start AC Induction Motor,
Permanent Split Capacitor (Capacitor Run) Induction Motor,
Capacitor Start/Capacitor Run AC Induction Motor and the
last one is Shaded-Pole AC Induction Motor. However, this
technical report will discuss about the Capacitor Start AC
Induction Motor only.

For this project, the Matlab Simulink software is used.
Matlab is becoming increasingly popular among students,
technicians, researchers and engineers because of its features
such as interactive work mode, immediate graphing
facilities, built-in functions and the possibility of adding user
written functions and simple programming. For the new
version of Matlab, it's become with new features which are
calling Simulink. This teature is very easy to use and can
save the time to get the result very fast.

A. Basic Opera/ion a/Single Phase Induction Motor
Capacitor Start Type

The single-phase AC induction motor best fits this
description. The single-phase induction motor is not self
starting. In order to make the motor start rotating, some
arrangement is required so that the motor produces a starting
torque [6].












