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ABSTRACT 
This paper focuses on the fuzzy logic controller design for improving the single phase induction motor speed control 
performance. The controller strategy is done through phase angle control method. The phase angle is controlled by 
controlling the time base firing pulse angle delay of the triac. Based on experimental results, the fuzzy logic controller is a 
suitable controller to improve the single phase induction motor speed  because it able to reduce the rise time, settling time, 
peak time and overshoot response to 0.10s, 0.17s, 0.29s and 0.09 % OS respectively. Then compares with the Proportional 
Integral Derivative (PID) controller responses, the fuzzy logic controller responses are better with the rise time (Tr), the 
settling time (Ts), the peak time (Tp) and the overshoot (% OS) are 0.08s, 0.08s, 0.05s and 0.004% smaller than PID 
controller. 
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INTRODUCTION 

Single phase A.C supply plays important roles in 
electrical usage because it is commonly used for general 
electrical purpose in domestic or commercial applications 
where three phase power supply is not available. Based on 
this supply, single phase induction motors become one of 
the most widely used for numerous domestic and 
industrial applications like home appliances, industrial 
control system, and automation because of their it offer 
lower maintenance, reliable and smaller motor size. Single 
phase induction motor has been covered most servo 
application in robotics, machine tools and positioning 
devices.  

Normally, it has two winding, main and 
auxiliary.An auxiliary winding has more turns than main 
winding (Yo, 2000). Traditional single phase induction 
motor run directly from AC voltage supply at one speed 
only. The improvement in ac motor control enable the 
speed of single phase induction motor to be run on 
variable speed, which can reduce power consumption, 
acoustic noise and mechanical vibration. The critical 
aspect in AC motoris the role of the researcher or engineer 
to control the speed of an AC motor that being used. 
Traditionally, the AC motor is controlled by two classical 
strategies, vector control and torque control. Vector 
control and direct torque control are the two classical 
strategies to control synchronization and asynchronous of 
induction motor (Shenand Dai, 2010). 

As mantion previous, the single phase induction 
motor is widely use in our daily application because of 
their ability to operate from a single phase power supply. 

Since it is impossible to reliably operate at unstable range, 
simple voltage control (open loop control) is limited to 
controlling in a narrow range. The speed of the single 
phase AC induction motor can be adjusted either by 
applying the proper supply voltage amplitude and 
frequency (called volts per hertz) or by the changing of 
supply voltage amplitude with constant frequency (slip 
control) (Stekl, 2003). To make it is possible to operate 
reliably even in the unstable range, it is necessary to detect 
the rotational speed of the motor and use a voltage control 
mechanism (closed loop control) that reduces the speed 
error when compared to a set value (Shirataha, 2015). 

The speed of induction motor can be control by 
controlling the voltage applied to the stator voltage. With 
the enhanced technology in power electronics, a number of 
semiconductor devices have been introduced in voltage 
control application. The use of solid state components like 
the triac for the control of ac drives have been widely used 
in recent years for several industrial and home applications 
(Emenike, et. al., 2011). The voltage applied to the stator 
winding of the single phase induction motor can be control 
to achieve the desired speed by controlling the firing angle 
of the triac that are used in this work. 

For efficient control strategies, the speed of the 
single phase induction motors need to be controlled 
properly. The the stator voltage controller is needed in 
order to control the speed. It is because the voltage is 
directly proportional to the motor speed.  For this reason, 
the phase control technique can be applied for single phase 
induction motor control. In this technique, a power device 
known as triac can be used. Triac is a power electronics 
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