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ABSTRACT:

The Smart Overheat Protection System for Motor is a sensor-based safety and monitoring system designed to detect excessive temperature in electric motors
and protect them from overheating. Electric motors are widely used in industrial machines, pumps, fans, agricultural equipment, and domestic applications.
Continuous operation, overload, poor ventilation, bearing friction, voltage variation, and high ambient temperature can increase motor temperature and may cause

insulation damage, winding failure, reduced efficiency, or complete motor breakdown.

The proposed system continuously monitors the motor temperature using a temperature sensor and a microcontroller such as Arduino. The measured temperature
is compared with a predefined safe limit. When the temperature reaches the warning level, an alarm or indicator alerts the user. If the temperature exceeds the

critical limit, the microcontroller automatically activates a relay or contactor to disconnect the motor from the power supply.

The system can display the current temperature and motor status on an LCD or digital interface. Additional features such as current monitoring, data logging, IoT
connectivity, and mobile notifications can be integrated in future versions. The proposed system provides a low-cost, automatic, and reliable solution for

preventing motor overheating, reducing maintenance costs, improving motor life, and increasing operational safety.

INTRODUCTION

Electric motors are one of the most important components used in modern electrical and mechanical systems. They are widely used in industrial
machines, water pumps, compressors, conveyors, cooling systems, agricultural equipment, and domestic appliances. Reliable operation of motors is
essential because motor failure can stop machines and production processes. One of the major causes of motor failure is overheating, which can
damage the winding insulation, reduce efficiency, and decrease the overall life of the motor.

Motor temperature can increase due to several reasons, such as overloading, continuous operation, poor ventilation, high ambient temperature,
bearing problems, voltage fluctuations, frequent starting and stopping, and mechanical friction. If excessive temperature is not detected at an
early stage, it may result in permanent damage to the motor. Conventional protection devices such as fuses, circuit breakers, and thermal overload relays
provide important electrical protection, but they may not continuously display the actual temperature of the motor or provide real-time monitoring.

The Smart Overheat Protection System for Motor is designed to overcome these limitations by combining a temperature sensor, microcontroller,
alarm, display, and relay-based control system. The temperature sensor continuously measures the motor temperature, while the microcontroller
processes the sensor readings and compares them with a predefined safe temperature limit. When the temperature reaches the warning level, the system
activates an alarm to notify the user.

If the motor temperature exceeds the critical limit, the microcontroller automatically activates a relay or contactor and disconnects the motor from the
power supply. This automatic protection helps prevent thermal damage without requiring continuous human monitoring.

The proposed system combines temperature sensing, real-time monitoring, automatic protection, and user notification in a simple and cost-
effective arrangement. It can be used for small motors, educational laboratories, agricultural equipment, workshops, and basic industrial applications.
The system can also be enhanced in the future with current sensors, IoT connectivity, mobile notifications, data logging, and predictive maintenance
features.

LITERATURE SURVEY

Overview

Motor protection and condition monitoring are important areas in electrical and industrial systems. Different techniques have been developed to protect
motors from overheating, overload, excessive current, and other abnormal operating conditions. Traditional protection methods include fuses, circuit
breakers, and thermal overload relays. Modern systems use sensors and microcontrollers to continuously monitor motor parameters and provide
automatic protection.
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Temperature-Based Motor Protection

Temperature monitoring is an effective method for identifying overheating conditions in motors. Temperature sensors such as thermistors,
thermocouples, LM35, and DS18B20 can be used to measure the temperature of a motor. The measured temperature can be compared with a
predefined safe limit. When the temperature exceeds the specified value, an alarm can be activated and the motor can be automatically switched off.

Microcontroller-Based Monitoring

Microcontrollers such as Arduino, ESP32, and similar embedded platforms can be used to collect sensor readings and process motor operating conditions. The
controller compares the measured temperature with predefined threshold values and controls a relay or contactor. An LCD or digital display can be used to
show the current temperature and motor status. This makes the system simple, automatic, and suitable for low-cost applications.

IoT-Based Motor Monitoring

Recent motor-monitoring systems can use IoT technology to transmit temperature and motor-status information to a mobile application or cloud
platform. This allows users to monitor the motor remotely and receive notifications when an abnormal condition occurs. Data logging can also help
identify repeated overheating and support preventive maintenance.

Alarm and Automatic Shutdown

An effective motor protection system should provide both an early warning and automatic protection. A buzzer or LED indicator can alert the operator
when the temperature becomes high. If the temperature reaches a critical value, a relay or contactor can disconnect the motor supply automatically.
Combining temperature sensing, warning, and automatic shutdown improves motor safety and reduces the possibility of permanent thermal damage.

PROBLEM STATEMENT

Electric motors are widely used in industrial machines, pumps, agricultural equipment, cooling systems, and other applications. During continuous
operation, motors can become overheated due to overloading, poor ventilation, high ambient temperature, bearing problems, voltage variations,
mechanical friction, and prolonged operation. If the excessive temperature is not detected in time, it can damage the motor winding insulation,
reduce motor efficiency, decrease its operating life, and eventually cause complete motor failure. Conventional protection devices such as fuses, circuit
breakers, and thermal overload relays provide protection against certain electrical faults, but they may not continuously monitor and display the actual
temperature of the motor. Manual temperature checking is also inconvenient and may not detect a rapidly increasing temperature.

Therefore, there is a need for a low-cost, automatic, and real-time motor temperature monitoring system that can detect overheating and take
immediate protective action. The proposed Smart Overheat Protection System for Motor continuously monitors motor temperature using a
temperature sensor and microcontroller. When the temperature reaches a warning level, the system alerts the user through an alarm or indicator. If the
temperature exceeds the critical limit, the system automatically disconnects the motor using a relay or contactor.

The main objective of this project is to prevent motor damage caused by overheating, improve motor safety and reliability, reduce maintenance
costs, and increase the operating life of the motor.

METHODOLOGY

The development of the Smart Overheat Protection System for Motor follows a systematic approach involving temperature sensing, data processing,
threshold comparison, warning generation, and automatic motor shutdown. A microcontroller such as Arduino Uno is used as the central control unit to
receive and process temperature readings from the sensor.

The first stage involves selecting and installing a suitable temperature sensor near the motor body. Sensors such as LM35, DS18B20, or a thermistor
can be used depending on the required measurement range and accuracy. The sensor continuously measures the motor temperature and sends the
corresponding signal to the microcontroller.

In the second stage, the microcontroller processes the sensor output and compares the measured temperature with predefined temperature limits. A safe
operating range is programmed into the controller. When the temperature approaches the warning level, an LED or buzzer is activated to alert the user.
If the temperature reaches the critical limit, the controller sends a signal to a relay or contactor to disconnect the motor from the power supply.

The third stage focuses on displaying the motor condition. An LCD or digital display can show the current temperature and motor status, such as
NORMAL, WARNING, or MOTOR OFF. Additional sensors, such as a current sensor, can also be integrated to detect overload conditions and
improve the overall protection system. The fourth stage involves testing and calibration of the system. The temperature sensor is tested under different
temperature conditions to verify its accuracy. The motor is operated under different loads and operating durations to observe temperature changes. The
warning alarm and automatic shutdown mechanism are tested to ensure that the motor is disconnected when the critical temperature limit is reached.
The overall methodology provides a real-time, automatic, and cost-effective solution for protecting motors from overheating. The system can be
further enhanced by adding IoT connectivity, mobile notifications, data logging, voltage and current monitoring, and predictive maintenance features.

Conclusion

The Smart Overheat Protection System for Motor provides a simple and effective method for monitoring and protecting electric motors from
excessive temperature. The system continuously measures the motor temperature using a temperature sensor and processes the readings through a
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microcontroller. When the temperature increases beyond the predefined safe limit, the system provides an alert and automatically disconnects the motor
from the power supply.

The proposed system can help prevent motor winding damage, insulation failure, unexpected breakdowns, and unnecessary maintenance costs.
The use of a microcontroller, temperature sensor, alarm, display, and relay makes the system relatively simple, economical, and suitable for small-scale
applications, educational laboratories, workshops, and basic industrial systems.

The system can be further improved by integrating current and voltage monitoring, IoT connectivity, mobile notifications, cloud-based data
logging, vibration sensors, and predictive maintenance techniques. These improvements can provide better monitoring and help identify potential
motor faults before serious damage occurs.

In conclusion, the Smart Overheat Protection System offers a practical approach to improving motor safety, reliability, and operating life by
providing real-time temperature monitoring and automatic protection against overheating.
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