
Volume 3 Issue 2  ISSN: 2945-3119 

International journal of computing & decision sciences 

 

52 

Research Article 

INDUCTION MOTOR MONITORING USING IOT 

 

1Nitin Kawde, 2Sankul Rahangdale , 3Aditya Dongre ,4Vivek Nagpure ,5Priyanka Ramteke, 
6Priyanka Gaurkhede, 7Shital Yende 

1Asst. Professor, Dept.of Electrical Engineering, SCET, Nagpur 

2,3,4,5 Dept. of Electrical Engineering, SCET, Nagpur. 

Article History:  Received: 27.10.2024  Accepted: 24.11.2024 Published:25.12.2024 

Abstract: The Internet of Effects (IoT) is currently at the forefront of rapid technological 

progress. Many impacts are effectively connected, particularly in artificial robotization, 

which provides state and controlled monitoring to increase production. By recording 

important stir points, this device uses Internet of Things technologies to monitor and diagnose 

the condition of induction motors. An Internet of Things-based platform for gathering and 

reusing induction motor parameters is part of the suggested solution. The gathered 

information is accessible from the website and is kept on the Pall platform. You'll also be 

able to take prompt action to prevent unnecessary machine time-outs and save time and 

money if you breach the requested limitations of the covered parameters. This system's 

advantages include continuous outfit monitoring, event alerts. 
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INTRODUCTION 

This paper has been presented a review on major research and developments over the past 

few decades in the condition monitoring and fault detection of induction motor. Induction 

motors are the majority of the prime movers in industrial application for their reliability. The 

demand of three phase induction motor has highly expanded in recent years because of their 

simplicity and reliability of construction . The induction motors are widely used in the 

industry for railway application,mining industry, wood working machines, automotive 

industry, chemical industry, paper mills, etc. Single phase inductionmotors are most useful in 

domestic application and industrial machines, due to their high efficiency and reliability. The 

authors studied various failures of three-phase induction motors such as unbalanced stator, 
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winding failure, rotor parameters, eccentricity, bearing failure and rotor rod failure. 

The performance of the induction motor depends upon the higher than electrical and 

mechanical parameters. Therefore the continues observation of induction motor is required 

for safe and reliable operation of commercial induction motors. The electrical and 

environmental parameters like voltage, current, temperature and close wetness of the motor, 

affects the nice performance of motor. And conjointly the mechanical factors like vibration 

and abnormal speed have an effect on the nice performance of the motor. Some electrical and 

mechanical factors cause the severe injury to the health of induction motor and conjointly 

cause severe drawback to application wherever the induction motor is employed. Today's 

business scripts are running as quick as attainable to finish a product/service. Induction 

motors are widely used for product handling in a variety of sectors. The asynchronous motor 

operates dependably thanks to the use of the most modern technologies. Thanks to 

technological advancements, management and observation are now done mechanically. The 

web of Things could be a recent development for dominant and observation engines from 

remote locations. This methodology provides simple administration and responsibility. 

Continuous observation of electrical and mechanical parameters ensures engine 

responsibility. If abnormal values of electrical and mechanical factors may be detected, the 

motor is mechanically controlled (i.e. the motor turns off suddenly to scale backserious 

malfunctions).  

 

SIGNIFICANCE OF THE STUDY 

Maximizing solar power through battery storage reduces electricity bills compared to 

conventional sources.Hybrid solar inverters require less maintenance as they don't rely on 

gasoline, unlike traditional powersources.  

 

OBJECTIVES OF THE STUDY 

The main objective is to extend the dependableness of the motor application by 

exploitation the recent technology advancement. This work make sure the 

continuous watching and simple management of attitude power induction motors 

employed in sort of industrial fields. To observe and management an induction 

motor supported web of Things (Iot) for safe and economic digital communication in 

industrial fields. 
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• To start out or stop the induction machine to avoid system failures by Automatic and 

manual management strategies. 

• To observe and management the motors employed in electrical vehicles. 

 

PHYSICAL OVERVIEW 

The physical overview of induction motor monitoring using the Internet of Things (IoT) 

includes a transmitter system and a receiver. The transmitter system is made up of sensors, 

transducers, and a microcontroller that acquire the motor's parameters. These parameters 

include: current, voltage, temperature, and speed.  

The acquired parameters are then sent to a PC for display. The microcontroller compares the 

measured values with the set values. If a measured value exceeds a set value, the 

microcontroller generates a control signal to take corrective action. For example, the motor 

may be stopped, the fan on the motor side may be turned on, or the speed may be adjusted. 

 

COMPONENTS OF INDUCTION MOTOR MONITORING SYSTEM USING IOT  

Arduino Nano :  

The Arduino Uno is an open-source microcontroller board based on the Microchip 

ATmega328P microcontroller and developed by Arduino.cc. The board is equipped with sets 

of digital and analog input/output (I/O) pins that may be interfaced to various expansion 

boards (shields) and other circuits. The board has 14 digital I/O pins (six capable of PWM 

output), 6 analog I/O pins, and is programmable with the Arduino IDE (Integrated 

Development Environment), via a type B USB cable. It can be powered by the USB cable or 

by an external 9-volt battery, though it accepts voltages between 7 and 20 volts. It is also 

similar to the Arduino Nano and Leonardo. 

 

Microcontroller: Microchip ATmega328P 

• Operating Voltage: 5 Volts 

• Input Voltage: 7 to 20 Volts 

• Digital I/O Pins: 14 (of which 6 can provide • 

•PWM output) 

•UART: 1 

•I2C: 1 

•SPPI: 1 
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•Analog Input Pins: 6 

•DC Current per I/O Pin: 20 mA 

•DC Current for 3.3V Pin: 50 mA 

•Flash Memory: 32 KB of which 0.5 KB used by •boot loader 

•SRAM: 2 KB 

•EEPROM: 1 KB 

•Clock Speed: 16 MHz 

 

The Arduino/Genuino Uno has a number of facilities for communicating with a computer, 

another Arduino/Genuino board,or other microcontrollers. The ATmega328 provides UART 

TTL (5V) serial communication, which is available on digital pins 0 (RX) and 1 (TX). An 

ATmega16U2 on the board channels this serial communication over USB and appears as a 

virtual comport to software on the computer. 

 

The 16U2 firmware uses the standard USB COM drivers, and no external driver is needed. 

However, on Windows, a .in file is required. Arduino Software (IDE) includes a serial 

monitor which allows simple textual data to be sent to and from the board. The RX and TX 

LEDs on the board will flash when data is being transmitted via the USB-to-serial chip and 

USBconnection to the computer (but not for serial communication on pins 0 and 1). A 

Software Serial library allows serial communication on any of the Uno's digital pins. 

 

 

Fig. 1 -The Arduino Uno microcontroller 
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Induction Motor : 

 

An induction motor or asynchronous motor is an AC electric motor in which the electric 

current in the ((rotor needed 

to produce torque is obtained by electromagnetic induction from the magnetic field of the 

stator winding.[1] An induction motor can therefore be made without electrical connections 

to the rotor.[a] An induction motor's rotor can be either wound type or squirrel-cage type. 

 

Three-phase squirrel-cage induction motors are widely used as industrial drives because they 

are self-starting, reliable 

and economical. Single-phase induction motors are used extensively for smaller loads, such 

as household appliances like fans. 

Although traditionally used in fixed-speed service, induction motors are increasingly being 

used with variable-frequency drives(VFD) in variable-speed service. VFDs offer especially 

important energy savings opportunities for existing and prospective induction motors in 

variable-torque centrifugal fan, pump and compressor load applications. Squirrel-cage 

induction motors are very widely used in both fixed-speed and variable-frequency drive 

applications. 

An Induction or asynchronous motor is an AC electric motor in which the electric current in 

the rotor needed to produce torque and this torque is obtained by electromagnetic induction 

from the magnetic field of the stator winding. 

 

 

 

 

Fig. 2 - Induction Motor 
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Three phase squirrel cage induction motors are widely used in industrial drives because they 

are rugged, reliable and economical. Single-phase induction motors are used extensively for 

smaller loads, such as household appliances like fans. 

Applications of three phase induction motor are for fixed-speed services, variable frequency 

drives, (VFDs) variable-torque centrifugal fan, pump and compressor. 

  

• ADVANTAGES 

• Real-time Monitoring: Provides continuous tracking of motor performance metrics, 

allowing for immediate detection of anomalies. 

• Predictive Maintenance: Early identification of potential issues helps schedule 

maintenance before failures occur, reducing downtime and repair costs. 

• Energy Efficiency: Monitoring power consumption can identify inefficiencies, leading 

to optimized energy use and lower utility bills. 

• Extended Motor Life: Regular monitoring and maintenance enhance the longevity of 

the motor by ensuring it operates within optimal parameters. 

• Data Analytics: Cloud-based data collection allows for historical analysis, helping to 

identify trends and improve operational strategies. 

• Remote Access: Users can monitor motor performance from anywhere, facilitating 

easier management and quicker decision-making. 

• Cost Savings: Overall reduction in maintenance and energy costs contributes to 

significant financial savings for businesses. 

• DISADVANTAGES 

Communication range 

The Bluetooth Low Energy (BLE) protocol, which is often used to transmit data from a 

multi-sensor module to a gateway, has a limited communication range. In indoor areas, the 

range is usually a few meters or less.  

 

Mechanical loading 

The instantaneous current (IC) and full-wave rectified instantaneous current (RIC) spectra are 

not as strongly related to mechanical loading as the IP spectrum. This means that they may 

not be as effective for condition monitoring.  

CONCLUSION 
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In this paper the conception of internet of Things for early detection and observance of motor 

system failures remotely is proposed. The system has the flexibility to mix varied detected 

parameters in real time and improve correct detection of various faults occur in motor. The 

observance of the motor system presents the activity of various parameters particularly 

vibration of the motor, temperature, speed, encompassing humidness, offer voltage and motor 

current. Thus, compared to alternative typical strategies this method has additional range of 

fields that allows alarm, alert messages and fast dominant. The conception of IoT is bestowed 

here for remote observance and dominant the motor. By exploitation visual basics the 

information received from the controller node represent by diagrammatically .The data is 

additionally displayed serially. The work is updated to further fields for precious 

management. The appliance of the system is required these days for each electrical system 

(i.e. heat unit vehicle and automation of industries wherever larger safety is needed). The 

system has the particular advantage less maintenance, straightforward and fast dominant and 

accessing of knowledge remotely. Experimental results make sure the feasibleness of 

implementing the system. 

 

FUTURE SCOPE 

The future of induction motor monitoring using IoT (Internet of Things) includes:1  

• Early fault detection 

IoT can help detect faults in induction motors early, which can improve the motor's 

efficiency and ensure safe operation.  

• Real-time monitoring 

IoT can provide real-time monitoring of induction motors, allowing operators to analyze 

parameters from anywhere.  

• Automated protection 

IoT can automatically protect induction motors from abnormal conditions, such as high 

voltage, low voltage, high speed, high current, and high temperature.  

• Machine learning 

When combined with machine learning, IoT can help classify and predict faults.   

• Reduced manual intervention 
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IoT can reduce manual intervention by storing faults in the cloud.  

• Mobile app notifications 

IoT can send notifications to users via mobile apps to alert them of issues. 
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