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Abstract

The Internet of Things (IoT) is playing a crucial role in
technological advancements, especially in automation, by enabling
seamless monitoring and control to boost efficiency. By tracking
essential operational parameters, IoT technology can be leveraged
to supervise and diagnose the health of induction motors. The
proposed approach involves an loT-driven system designed to
collect, analyse, and store motor data on a cloud platform, making
it accessible through a web interface. If predefined thresholds are
surpassed, immediate actions can be taken to minimize downtime,
ultimately enhancing productivity and reducing costs. Key
advantages of this system include continuous equipment
monitoring, real-time notifications, and predictive maintenance to
mitigate unexpected failures.

INTRODUCTION

The study examines various types of failures in
three-phase  induction motors, including
unbalanced stator conditions, winding defects,
rotor parameter variations, eccentricity, bearing
issues, and rotor bar failures. Induction motors
are the primary choice for industrial
applications due to their high reliability, and the
demand for three-phase induction motors has
increased significantly in recent years, primarily
due to their simple and durable construction.
The motors play a crucial role across various
industries, including railways, mining,
woodworking, automotive, chemical processing,
and paper mills.

Both mechanical and electrical factors affect an
induction motor's efficiency. Therefore, to
guarantee its safe and dependable performance
in commercial applications, ongoing monitoring
is required. Temperature, moisture exposure,
voltage, current, and other variables can all have
a big impact on how well a motor performs. Its
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efficiency may also be impacted by mechanical
factors like vibration and erratic speed. Certain
mechanical and electrical problems have the
potential to seriously harm the motor and
interfere with operations in areas where it is
used. Businesses aim to complete work as
efficiently as possible in the fast-paced
industrial environment of today. In many
different sectors, induction motors are widely
employed for material handling. Asynchronous
motors are now more dependable because to
automated monitoring and control systems
brought about by technological breakthroughs.
Through continuous monitoring of electrical and
mechanical parameters, possible problems can
be detected early, and if abnormal values are
detected, the system can automatically shut
down the motor to prevent major failures. The
Internet of Things (IoT) has emerged as a major
innovation for remotely managing and
monitoring motors, improving operational
efficiency and reliability.

This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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OBJECTIVES OF THE STUDY

The primary goal is to increase the reliability of
motor applications by using the most recent
technology breakthroughs. This approach
ensures that induction motors are continuously
monitored and easily managed across a wide
range of industries. Implementing Internet of
Things-based monitoring and control improves
the safety and efficiency of digital
communication in industrial environments.

e Use automatic and manual control
methods to start and stop the induction
motor, reducing system faults.

e Supervise and regulate electric vehicle
motors.

PHYSICAL OVERVIEW

The physical components of loT-based induction
motor monitoring include a transmitter and
receiver. Sensors, transducers, and a
microcontroller that collects motor
characteristics comprise the transmitter system.
These factors include temperature, speed,
voltage, and current.
Following that, a PC receives the obtained
parameters for display. The measured and
specified values are compared by the
microcontroller. If a measured value exceeds a
specified threshold, the microcontroller sends a
control signal to begin corrective action. For
example, the motor can be turned off, the motor-
side fan enabled, or the speed adjusted.

COMPONENTS OF IOT BASED MONITORING
INDUCTION MOTOR

Arduino Nano:

The Arduino Uno is an open-source
microcontroller board designed by Arduino.cc
that uses the Microchip ATmega328P
microcontroller.

The board includes sets of digital and analog
input/output (I/0) pins that can be used to
connect to various expansion boards (shields)
and circuits.

The board includes 14 digital /0 pins (six of
which may produce PWM) and 6 analog 1/0
pins, and it can be programmed using the
Arduino  IDE (Integrated  Development
Environment) and a type B USB connector. It
can be powered by a USB cable or an external 9-
volt battery, and it handles voltages ranging
from 7 to 20 volts. It's also comparable to the
Arduino Nano and Leonardo.

Microcontroller: Microchip ATmega328P

» Operating Voltage: 5 Volts

e Input Voltage: 7 to 20 Volts

« Digital I/O Pins: 14 (of which 6 can provide
PWM output)
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*UART: 1

oI2C: 1

*SPPI: 1

eAnalog Input Pins: 6

¢DC Current per I/0 Pin: 20 mA

*DC Current for 3.3V Pin: 50 mA

eFlash Memory: 32 KB of which 0.5 KB used by
sboot loader

*SRAM: 2 KB

*EEPROM: 1 KB

*Clock Speed: 16 MHz

The Arduino/Genuino Uno includes a number of
ways to communicate with a computer, another
Arduino/Genuino board, and other
microcontrollers. The ATmega328 supports
UART TTL (5V) serial communication via digital
pins 0 (RX) and 1 (TX). An ATmegal6U2 on the
board transmits serial data over USB and
appears as a virtual device to computer
software.

The 16U2 firmware use standard USB COM
drivers, so no extra driver is required. However,
Windows requires a.in file. The Arduino
Software (IDE) features a serial monitor, which
allows simple textual data to be transferred to
and from the board. The board's RX and TX
LEDs will glow when data is communicated via
the USB-to-serial chip and the USB connection to
the computer (but not for serial communication
on pins 0 and 1). A Software Serial library
enables serial communication via any of the
Uno's digital pins.

Digital Ground

Fig. 1 -The Arduino Uno microcontroller

An induction motor, also known as an
asynchronous motor, uses electromagnetic
induction to generate torque in the rotor
through the magnetic field of the stator
winding.[1] An induction motor can thus be
constructed with no electrical connections to the
rotor.[a] An induction motor's rotor might be
wound or squirrel-cage type.
Three-phase squirrel-cage induction motors are
widely used as industrial drives due to their self-
starting capability, durability, and low cost.
Single-phase induction motors are commonly
used to power fans and other low-demand
household equipment.
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Induction motors are increasingly being used
with variable-frequency drives (VFD) in
variable-speed applications, despite their
traditional use in fixed-speed applications. VFDs

offer  especially large energy savings
opportunities for current and potential
induction motors used in variable-torque

centrifugal fan, pump, and compressor load
applications. Many fixed-speed and variable-
frequency driving applications make use of
squirrel-cage induction motors.
Asynchronous or induction motors are
alternating current electric motors that create
torque via electromagnetic induction from the
magnetic field of the stator windings.

Fig. 2 - Induction Motor
Three phase squirrel cage induction motors are
commonly used in industrial drives due to their
long life, dependability, and low cost. Single-
phase induction motors are commonly used to
power fans and other low-demand household
equipment.

Fixed-speed services, variable frequency drives
(VFDs), variable-torque centrifugal fans, pumps,
and compressors are some of the applications
for three-phase induction motors.

ADVANTAGES
e Continuous Monitoring: Enables real-
time tracking of motor performance,
allowing for immediate detection of any

irregularities.
e Proactive Maintenance: Detects
potential issues early, facilitating

scheduled maintenance to prevent
unexpected failures, minimize repair
costs, and reduce downtime.

e Optimized Energy Use: Monitors
power consumption to identify
inefficiencies, leading to better energy
management and lower  utility
expenses.

e Prolonged Motor Lifespan: Ensures
motors  operate under  optimal

conditions through regular inspections
and upkeep, thereby extending their
service life.

e Advanced Data Insights: Utilizes
cloud-based data collection to enable
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historical analysis, helping identify
trends and enhance operational
strategies.

e Remote Monitoring: Allows users to
oversee motor performance from
anywhere, simplifying management and
accelerating decision-making.

e Cost Reduction: Lowering energy
usage and maintenance costs helps
businesses achieve substantial financial
savings.

DISADVANTAGES

e Range of communication.

e The Bluetooth Low Energy (BLE)
protocol, commonly utilized for data
transmission between multi-sensor
modules and  gateways, has limited
communication range. In most cases,
the indoor range is a few meters or less.

e The IP spectrum correlates more
strongly with mechanical loading than
the IC and RIC spectra. As a result, they
may not be as useful in tracking.

CONCLUSION

This study explores the use of the Internet of
Things (IoT) for remotely monitoring and
diagnosing motor system failures at an early
stage. By integrating multiple real-time
parameters, the system enhances the precision
of fault detection in motors. Key monitored
factors include temperature, speed, humidity,
input voltage, motor current, and vibration.
Compared to conventional methods, this
approach offers broader functionality, such as
alarm triggers, alert notifications, and rapid
response capabilities.

The IoT-based system enables remote
monitoring and control of motors, with data
from the controller node visually represented
through diagrams and serial displays.
Additionally, the system has been upgraded to
incorporate new features for better resource
management. In modern electrical
applications—such as vehicle heating systems
and industrial automation, where increased
safety is essential—this technology proves
highly valuable. The system offers notable
benefits, including low maintenance, ease of use,
high-speed performance, and remote data
accessibility. Experimental results validate the
feasibility and effectiveness of its
implementation.

FUTURE SCOPE

The adoption of IoT (Internet of Things) in
induction motor monitoring is significantly
enhancing efficiency and reliability. Key
improvements include:
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o Early Fault Identification: IoT enables
the prompt detection of motor issues,
improving performance and ensuring
safety.

e Real-Time Tracking: Operators can
remotely monitor and analyze motor
parameters from any location at any
time.

e Automated Protection: IoT systems
safeguard motors by detecting and
responding to anomalies such as
voltage fluctuations, excessive speed,
high current, and overheating.

o Integration with Machine Learning:
Combining IoT with machine learning
enhances fault detection accuracy and
enables predictive maintenance.

e Less Manual Intervention: Cloud-
based fault data storage reduces the
need for frequent manual inspections.

o Instant Alerts: [oT-based systems send
real-time notifications to mobile
devices, allowing quick responses to
potential problems.
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