IJRASET

International Journal For Research in
Applied Science and Engineering Technology

" INTERNATIONAL JOURNAL
FOR RESEARCH

IN APPLIED SCIENCE & ENGINEERING TECHNOLOGQGY

Volume: 11 Issue: Vv Month of publication: May 2023

DOI: https://doi.org/10.22214/ijraset.2023.51374

www.ijraset.com
Call: (£)08813907089 | E-mail ID: ijraset@gmail.com




International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 11 Issue V May 2023- Available at www.ijraset.com

Performance Analysis and Control of a Capacitor
Start Induction Motor

Dr. K Raghavendra Prasad’, Shivesh V G?, Basava Kumar P°, Epperu Ranjitha’, Veeresh®
!Associate professor, >3 °BE Students Department of Electrical Engineering Rao Bahadur Y Mahabaleswarappa Engineering
College, Ballari, India

Abstract: This paper presents an experimental study on the performance characteristics of a capacitor start induction motor. The
objective of the study is to understand the starting torque, starting current, and speed control of the motor under different loads
and input voltages. The experimental setup consists of a capacitor start induction motor, a tachometer, an ammeter, a voltmeter,
a wattmeter, and a load. The motor is started by applying the input voltage to the stator winding, and the centrifugal switch
disconnects the starting winding after the motor reaches a certain speed. The capacitor provides a phase shift in the current and
voltage waveforms, which helps to start the motor. The motor performance is measured using the tachometer, ammeter,
voltmeter, and wattmeter, and the data is analyzed to understand the efficiency and performance characteristics of the motor.
The experimental results show that the motor can provide a high starting torque and efficient speed control with the use of a
capacitor. The study provides practical insights into the performance characteristics and control of the capacitor start induction
motor, and can be used to improve the energy efficiency of the motor in various applications.

L. INTRODUCTION

The capacitor-start induction motor is a type of single-phase induction motor that is widely used in various industrial and household
applications. It is designed to provide a high starting torque, which makes it ideal for applications that require a heavy load to be
started.

The motor consists of two windings, a main winding and a starting winding, which are wound in the stator of the motor. A capacitor
is connected in series with the starting winding to help create a rotating magnetic field in the stator that induces an electromotive
force in the rotor winding, causing it to rotate.Once the rotor gains sufficient speed, a centrifugal switch disconnects the starting
winding from the supply, leaving only the main winding to power the motor. This design allows the capacitor-start induction motor
to achieve a high starting torque while maintaining a relatively simple and cost-effective construction.
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Fig. Circuit diagram of capacitor start induction motor
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1. WORKING PRINCIPLE

The working principle of a capacitor start induction motor involves the use of a capacitor and a starting winding in addition to the
main stator winding and rotor. When AC power is applied to the motor, the capacitor provides a phase shift to the current and
voltage waveforms, which creates a rotating magnetic field in the stator winding. This rotating magnetic field interacts with the
magnetic field produced by the rotor winding, causing the rotor to rotate. The starting winding is typically connected to a centrifugal
switch that disconnects it from the circuit once the motor reaches a certain speed. This prevents the starting winding from
overheating and burning out during operation.The capacitor start induction motor is widely used in various applications where high
starting torque is required. However, it has certain limitations, such as lower energy efficiency compared to other types of motors.
The performance of the motor can be improved by optimizing the design and control of the motor, which can be studied through
experimental investigations.

1. CHARACTERISTICS

1) The output characteristics of a capacitor start induction motor can be described in terms of its torque-speed curve, power
consumption, and efficiency.

2) The torque-speed curve shows the relationship between the motor's torque and its running speed. A capacitor start induction
motor typically has a high starting torque, which gradually decreases as the motor's speed increases. The curve may also show a
"pull-out™ torque, which is the maximum torque that the motor can provide before it starts to slip and lose synchronization with
the AC power source.

3) The power consumption of the motor can be measured in terms of its input power and output power. The input power is the
amount of electrical power consumed by the motor, while the output power is the amount of mechanical power produced by the
motor. The efficiency of the motor can be calculated as the ratio of output power to input power, and is a measure of how
effectively the motor converts electrical energy into mechanical energy.

4) The output characteristics of a capacitor start induction motor can be used to analyze its performance and optimize its design
and control for different applications.

V. APPLICATIONS
1) Air Compressors: Capacitor start induction motors can provide high starting torque and are commonly used in air compressors.
2) Fans: These motors are often used in fans, such as ceiling fans and exhaust fans.
3) Pumps: Capacitor start induction motors are commonly used in pumps, such as water pumps and sump pumps.

V. CONCLUSION
The capacitor start induction motor experiment shows that the motor provides high starting torque and can be used in various
applications. Proper selection and design of the starting winding and capacitor can optimize its performance. The experiment is
valuable for electrical engineering students and researchers and can lead to new insights and applications for this technology..

VI. FUTURE SCOPE
Further research can explore the use of advanced control techniques to optimize the performance of capacitor start induction motors.
Additionally, the integration of these motors with renewable energy sources can lead to more efficient and sustainable applications.
Furthermore, the study can be extended to investigate the impact of motor design and control on energy efficiency and
environmental impact
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