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Abstract: 10T drive system for continuous monitoring of DC motor load and efficiency to improve the
reliability and safety of DC motors in the industry. This system uses an ESP32 microcontroller to monitor
parameters including voltage, current and temperature from sensors. When an abnormal value is detected, the
system will automatically activate the relay to stop the motor and activate the buzzer to make a sound
immediately. The collected data is sent to the ThingSpeak cloud platform for real-time monitoring and long-
term analysis. This loT-based solution helps detect.

Index Terms - 10T (Internet of Things), DC Motor Monitoring, Fault Detection, ESP32 Microcontroller, Real-
Time Data, Cloud Platform (ThingSpeak), Voltage, Current, and Temperature -Sensors,Predictive
Maintenance, Relay Control, Buzzer Alert System.

l. Introduction

0T drive system for continuous monitoring of DC motor load and performance to ensure motor
performance using ESP32 microcontrollers. Measures key parameters such as voltage, temperature,
and current to detect faults and take immediate corrective action, and notifies personnel. Data is sent
to ThingSpeak for immediate and long-term analysis, providing remote access to motor performance
data. This autonomous, user-friendly system includes data visualization tools for decision making.
Thanks to the precision sensors and ESP32's sensor data and fault analysis performance, the system
provides continuous monitoring and improved performance.

Il.  Methodology

e System Design and Component

The system uses the ESP32 microcontroller for its Wi-Fi capabilities, ideal for cloud connectivity with
ThingSpeak. Voltage, current, and temperature sensors monitor critical DC motor parameters. A relay
stops the motor, and a buzzer alerts users upon fault detection. Components are interconnected through
a meticulously designed circuit for effective monitoring and control. Selecting reliable components
ensures seamless operation and efficient fault detection, with all parts communicating effectively to
maintain the motor's performance and safety.
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e Sensor Integration and Data Acquisition

The sensors are connected to the ESP32 microcontroller for real-time monitoring of voltage, current,
and temperature. As sensor outputs are analog, they are converted to digital data using the ESP32's
built-in ADC (Analog-to-Digital Converter). Continuous data collection from the sensors ensures that
the system always monitors the motor's performance. The processed data is stored in variables for
comparison with predefined threshold values in the fault detection algorithm. This setup enables real-
time monitoring and ensures continuous tracking of motor performance parameters.

e Fault Detection Algorithm Development

To ensure the motor operates within safe limits, predefined threshold values are established for
voltage, current, and temperature. These thresholds are based on the motor's normal operating
parameters, allowing for accurate monitoring and fault detection. When these parameters exceed the
set limits, the system identifies potential issues, enabling timely corrective actions to prevent motor
damage and ensure operational reliability.

The microcontroller consistently compares real-time sensor data with predefined thresholds to identify
abnormal conditions. If any parameter exceeds or falls below these thresholds, the system triggers
fault detection. Upon detecting a fault, the system sends a signal to the relay to stop the motor and
activates the buzzer to alert users. This ensures real-time detection and immediate response to prevent
motor damage. The objective is to maintain optimal motor performance by reacting swiftly to any
deviations from normal operating parameters, ensuring the motor operates within safe limits.

e Cloud Integration and Data Logging

The ESP32 microcontroller is programmed to send data to ThingSpeak for remote monitoring and data
storage. Voltage, current, and temperature readings are uploaded at regular intervals. ThingSpeak
offers real-time visualization with graphs and charts to analyze motor performance. Additionally, the
platform stores historical data for trend analysis and identifying potential issues. This setup provides
remote access and long-term data storage, enabling users to track motor health and-predict potential
problems effectively.

e System Testing and Calibration

The sensors are tested by simulating normal and fault conditions to ensure accurate responses.
Threshold values are fine-tuned to match the motor’s specific operating parameters for precise fault
detection. The system undergoes validation under various conditions to confirm fault detection and
response, including stopping the motor and activating the buzzer. Cloud testing ensures accurate data
logging and real-time updates on ThingSpeak. The objective is to ensure reliable operation, fault
detection, and real-time data updates.

I1l.  Project Design

The block diagram of the loT-powered system for continuous monitoring of DC motor load and
performance highlights the key components and their step-by-step interactions. This system
incorporates sensors, a microcontroller, fault detection algorithms, and cloud-based storage for both
real-time and historical data analysis. These components work together to ensure continuous
monitoring and effective performance analysis of the DC motor.

IJCRT2411806 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org \ h229


http://www.ijcrt.org/

www.ijcrt.org © 2024 1JCRT | Volume 12, Issue 11 November 2024 | ISSN: 2320-2882

Power Supply
I DC Motor |

: @ Voltage Sensor
ESP 32
Microcontroller <:| Current Sensor

Relay Driver

<A
l Buzzer I <:.:
<=

LCD Display

<3| Temp Sensor

Fig 1 : loT-Powered System for Continuous Monitoring of DC Motor Load and Performance
e Sensor (Voltage ,Current,and Temperature)

Function: These sensors monitor key operational parameters of the DC motor, including voltage,
current, and temperature.

Voltage Sensor: Measures the voltage supplied to the motor. This is critical as voltage fluctuations
can indicate problems like under or over-voltage conditions, which can damage the motor if left
unchecked.

Current Sensor: Monitors the current drawn by the motor. Excessive current could indicate an
overload condition, mechanical failure, or motor issues that may cause overheating or burn-out.
Temperature Sensor: Tracks the temperature of the motor. An increase in temperature beyond a set
limit can signal overheating, which is a common issue in motors, potentially leading to motor failure
or reduced lifespan.

Data Transmission: The sensors continuously provide real-time data to the ESP32 microcontroller,
which processes this information to ensure the motor is running optimally.
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Fig 2: Circuit Diagram
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ESP32 Microcontroller

The ESP32 microcontroller functions as the system's brain, receiving and processing data from
sensors to detect abnormalities based on predefined threshold values. It uses analog-to-digital
conversion (ADC) to convert analog sensor outputs into digital data for processing. The ESP32
compares sensor readings to preset thresholds for voltage, current, and temperature, triggering fault
detection if any readings deviate from acceptable ranges. For instance, overvoltage, overcurrent, or
overheating conditions indicate potential issues. Upon fault detection, the ESP32 activates responses
such as stopping the motor and sounding the buzzer. This fault detection logic ensures continuous
monitoring and immediate responses to prevent motor damage. Each sensor's normal operation
thresholds are programmed into the ESP32, which continuously compares real-time data to these
values. If thresholds are exceeded, the microcontroller triggers fault conditions, indicating overload,
mechanical failure, overheating, or power supply issues.

Relay Activation

When a fault is identified, the microcontroller triggers the relay to deactivate the motor's power source.
This action helps prevent additional harm to the motor. Buzzer activation: the microcontroller also
activates a buzzer, notifying the user of the fault condition so they can take immediate corrective
actions..

Cloud Platform (ThingSpeak):

» Data Upload: The ESP32 continuously uploads sensor data to ThingSpeak, a cloud-based l1oT
platform, at regular intervals. This enables users to remotely monitor the DC motor's
performance and analyze real-time data from anywhere with an internet connection.

> Data Visualization: ThingSpeak provides a dashboard where users can view-real-time graphs
and charts representing the motor’s operational parameters, including voltage, current, and
temperature. This allows for easy tracking and early detection of abnormal trends.

» Historical Data: ThingSpeak stores historical data, enabling users to perform in-depth analysis
and identify recurring patterns or faults that could affect the motor’s longevity. This data can
also be used for predictive maintenance, identifying potential issues before they become
critical.

» Alerts: If a fault occurs, the cloud platform can send notifications or alerts to the user via email
or SMS, informing them about the detected issue and actions taken by the system. (e.g., motor
shutdown)

Motor Control (Relay and Buzzer):

Relay: The relay serves as a switch that controls the power supply to the DC motor. When a fault is
detected, the ESP32 sends a signal to the relay, which interrupts the power flow to the motor,
effectively stopping it. This step ensures that the motor is protected from potential damage caused by
excessive voltage, current, or overheating.

Buzzer: The buzzer is activated simultaneously with the relay to provide an audible alert when a fault
occurs. The buzzer serves as an immediate, physical indication to the user that the system has detected
an issue and taken action. This allows the operator to take necessary steps quickly, such as inspecting
the motor or resolving the fault condition.
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V. POWER SUPPLY DESCRIPTION
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Fig. 4.5 : Block diagram of Power supply

A step-down transformer reduces 230V A.C. to a lower voltage, ensuring proper insulation and
efficient temperature management. Rectifier units, primarily using diodes, convert A.C. to D.C. Full-
wave rectifiers, which use four diodes, are preferred for higher efficiency over half-wave rectifiers.
Filter circuits, using capacitors, eliminate A.C. components from the rectified output, ensuring a pure
D.C. supply. Voltage regulators, like the 7800 series, provide a constant voltage output regardless of
load variations. These IC regulators, equipped with thermal overload protection, internal short circuits,
and current limiting, ensure safe and stable operation. This power supply system, combining step-
down transformers, rectifiers, filters, and voltage regulators, ensures efficient power conversion and
regulation for electronic circuits.

The full-wave bridge rectifier enhances output efficiency without requiring a center-tapped
transformer, while the filter circuit ensures the removal of unwanted A.C. components. The three-
terminal voltage regulators in the 7800 series offer reliable performance with built-in protective
features, delivering stable output currents exceeding 1A with appropriate heat sinks. Overall, this setup
provides a robust solution for converting and regulating power for various -electronic
applications.SelectionRectangular air ducts are intended to be effectively and efficiently cleaned by
the suggested air duct cleaning system.

Three primary parts make up the system: a dust collection device, a mobile cleaning unit, and an
observation Collection Device ensures a thorough cleaning procedure by gathering particles, dirt, and
pollutants. A directing mechanism that allows the Smartphone Cleaning Unit to travel in a straight line
and turn on its own at corners, visual inspection of the innermost layer of the air duct to document the
prior state, cleaning of the air duct walls and forward blowing of dust, gathering of dust and
contaminants, recording of the post-cleaning state, and removal of the air cell are some of the system's
key features. This all-inclusive method guarantees a thorough and recorded cleaning procedure, which
enhances indoor air quality, lowers energy usage, and extends the life of HVAC systems (Heating,
Ventilation and Air Conditioning System).
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Fig 4: Power Supply
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Required Regulated Power Supply 5V/1A

Almost all electronic circuits necessitate a consistent dc power supply. A regulated power supply unit
converts alternating current from power lines into a direct voltage. Unlike unregulated systems that rely
on a transformer, rectifier, and filter circuit, regulated supplies guarantee a stable output regardless of
changes in load, variations in ac input voltage, or temperature fluctuations, making them indispensable for
dependable electronic functioning.

V. RESULT AND OBSERVATION

A number of findings and observations from the testing phase of the loT-Powered System for
Continuous Monitoring of DC Motor Load and Performance were made, indicating the system's
efficacy and dependability inpractical applications. The outcome represent the system'’s operation in
many scenarios and the interactions between its essential parts to identify problems, regulate the motor,
and send data to the cloud.

Real-Time Data Monitoring

The system successfully monitored and displayed real-time data from the voltage, current, and
temperature sensors. Each parameter (voltage, current, and temperature) was accurately read and
processed by the ESP32 microcontroller. Data was continuously transmitted to the ThingSpeak cloud
platform for visualization, where it could be accessed remotely through dashboards, providing real-
time performance data of the DC motor.

Fault Detection and Response Mechanism

The fault detection system functioned as intended by persistently evaluating real-time sensor data against
established threshold values. When the voltage, current, or temperature surpassed the predetermined
limits, the system promptly executed the following actions: Engaging the relay to halt the motor, thereby
preventing any potential damage. Activating the buzzer to notify the user of the fault condition. The
system effectively identified problems such as motor overheating (temperature), overloading (current),
and voltage instability (voltage), taking timely and appropriate measures in response.

Power Consumption and Efficiency

The system functioned effectively, with the ESP32 utilizing minimal energy while maintaining constant
monitoring. The sensors, designed to be energy-efficient, delivered precise measurements without
substantially affecting the system's total energy consumption. The power-saving capabilities of the ESP32
enabled the system to operate without requiring regular battery changes or excessive energy expenditure.

User Experience and Remote Monitoring

The incorporation of the thingspeak cloud platform facilitated seamless remote monitoring. Users had the
convenience of accessing motor performance data from any location, allowing them to efficiently manage
the motor and address any problems in a timely manner. The system's alerts and notifications, whether
through the buzzer or cloud platform, guaranteed the user was always aware of the motor's condition.
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Fig 6: Hardware ( Side View )

VI. CONCLUSION

The loT-Enabled System for Ongoing Surveillance of DC Motor Load and Performance has
demonstrated its efficacy in real-time fault identification, motor regulation, and data oversight. By
incorporating sensors to measure voltage, current, and temperature, in addition to a relay and
buzzer for fault response, the system guarantees dependable operation and safeguarding of the
motor. The smooth integration with ThingSpeak for cloud services facilitates remote monitoring
and predictive maintenance. With its minimal power usage.
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