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Abstract: The Fire Department Alerting System project is centred around an intricate integration of gas and fire sensors
with the ESP32 microcontroller, showcasing a robust framework for enhanced safety measures. The core functionality
revolves around real-time hazard detection, with a dedicated buzzer alert mechanism poised to promptly respond to the
identification of gas or fire. In the absence of these hazards, the alert components remain dormant.Expanding on its
capabilities, the system leverages the ESP32's capabilities to seamlessly transmit sensor data to the Blynk loT platform.
This integration not only facilitates immediate alerts but also allows for continuous monitoring and in-depth analysis of
the environmental conditions. The collaborative synergy of hardware components and 10T connectivity positions this
Fire Departmrnt Alerting System as a comprehensive solution, providing a proactive approach to mitigating potential
risks associated with gas leaks or fire incidents.
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I INTRODUCTION
11 PREAMBLE

Develop an loT-based Fire Department Alerting system utilizing the ESP32 microcontroller is real-time monitoring of
fire incidents. Traditional fire detection systems may have limitations in terms of accessibility, responsiveness, and real -
time data transmission, necessitating a more advanced and loT-integrated solution.ESP32 Microcontroller: Central unit
for data processing, connectivity, and control.Fire Sensors: Deployed strategically to detect heat indicative of a fire.Blynk
Platform: Cloud-based service for data storage, visualization, and real-time alerts.Wi-Fi Module: Facilitates
communication between the ESP32 and the Blynk platform.Employ reliable fire sensors strategically placed to cover
vulnerable areas.Interface these sensors with the ESP32 to provide real-time data on the presence of heat.Utilize the
built-in Wi-Fi module of the ESP32 to establish a secure and robust connection to the Blynk cloud platform.Ensure
consistent and reliable data transmission for timely alerting.Implement the Blynk platform to store and visualize data
from the fire sensors.Configure alerts within Blynk to notify relevant stakeholders in case of a detected fire.

1.2 ELECTRONICAL GADGET

The loT-based Fire Department Alerting System, employing ESP32 microcontrollers and Blynk cloud platform, signifies
a significant advancement in fire detection and emergency response. This electronic gadget solution leverages the
capabilities of the ESP32 to seamlessly connect with sensors, such as detectors and temperature sensors, to detect
potential fire incidents. By integrating with the Blynk cloud platform, the system can transmit real-time data to a
centralized location, enabling swift and informed decision- making. This intelligent fire Department alerting system not
only enhances the speed and accuracy of fire detection but also provides a robust mechanism for remote monitoring and
alerting. The synergy between ESP32 and Blynk exemplifies a powerful combination, contributing to the development
of sophisticated and efficient fire safety solutions in the realm of the Internet of Things.

1.3 PROBLEM DESCRIPTION

The loT-based fire alert system, utilizing the ESP32 microcontroller and Blynk platform, addresses the critical need for
swift and accurate fire detection in various environments. Fires pose a significant threat, and rapid response is paramount
to mitigating damages and ensuring safety. Traditional fire alarm systems may lack real-time monitoring capabilities,
leading to delayed responses. This system leverages the capabilities of the ESP32 and Blynk to provide a reliable and
efficient solution. By integrating sensors capable of detecting elevated temperatures, the system can instantly relay alerts
to the Blynk platform, enabling timely notifications to authorities or building occupants. This innovation aims to
significantly improve the speed and efficiency of fire detection, enhancing overall safety measures and minimizing the
potential impact of fire-related incidents.
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1.4 OBJECTIVE

Implement an loT-based Fire Department Alerting System using the ESP32 microcontroller for real- time data processing
and communication.Utilize temperature and flame sensors to accurately detect the presence of a fire and its
intensity.Develop an alerting mechanism that instantly notifies users and relevant authorities through various channels,
such as mobile notifications or emails. Ensure remote monitoring capabilities, allowing users to access real-time fire-
related data Enhance the system's scalability and adaptability, enabling its integration with existing fire safety
infrastructure and expanding its deployment across diverse environments.Promote user awareness and preparedness by
creating an intuitive user interface on the Blynk platform, providing valuable insights into fire incidents and preventive
measures.

1.5 SCOPE

The l0T-based fire Department alerting system utilizing the ESP32 microcontroller and Blynk platform presents an
innovative solution to enhance fire detection and response mechanisms. As fire incidents pose a substantial threat to lives
and property, integrating Internet of Things (10T) technology provides an intelligent and proactive approach to fire safety.
The ESP32 microcontroller, known for its versatility and connectivity features, is employed to interface with sensors,
detect signs of fire, and seamlessly transmit crucial data to the Blynk platform. This system not only ensures rapid
detection but also facilitates real-time monitoring and alerts, enabling swift response measures to mitigate potential fire
hazards. The scope of this project encompasses the design and implementation of a robust and scalable fire alert system.
By utilizing the capabilities of the ESP32 microcontroller and leveraging the cloud-based Blynk platform, the system
aims to provide an efficient means of fire detection, monitoring, and alerting

1. SYSTEM SPECIFICATION

HARDWARE REQUIRMENTS

. Processor - IntelCorei3Processor
. HardDisk - 500GB

u RAM - 4GB

. Mouse - Optical

= Microcontroller - ESP32

. Fire Detection - IR Flame Sensor

- Temperature Detection - Temperature Sensor

SOFTWARE REQUIRMENTS

. Operating system - Windows 10
. IDE - Arduino
. 10T Platform - Blynk

1. SYSTEM ANALYSIS

3.1 EXISTING SYSTEM

In the existing system, the detection and response to fire incidents lack the efficiency and immediacy required for effective
fire prevention and control. Traditional fire alert systems often rely on manual detection or basic sensors, leading to
delayed responses and heightened risks. The absence of an loT-based fire alert system using ESP32 means that real-time
data collection, communication, and analysis are not seamlessly integrated. This deficiency in the existing system results
in a slower reaction time to fire emergencies, potentially causing greater damage to property and risking lives. An 10T-
based approach using the ESP32 offers the capability to enhance fire detection precision, enable swift communication,
and facilitate proactive measures, significantly improving the overall effectiveness of fire alert systems.

3.2 PROPOSED SYSTEM

The proposed loT-based fire alert system leverages the capabilities of the ESP32 and flame sendor to detect fires at their
early stages, allowing for swift response and mitigation measures to minimize damage.
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The system provides real-time monitoring of fire- related data, enabling users to receive instant alerts and updates on the
status of the environment, enhancing situational awareness.The use of ESP32 and flame sensor facilitates remote access
to the fire alert system, allowing users to monitor and control the system from anywhere with an internet connection,
ensuring timely response even when physically distant. The system offers a cost-effective solution for fire detection and
alerting, utilizing readily available and affordable components such as the ESP32 microcontroller

V. PROJECT DESCRIPTION

t"_

BLOCK EXPLANATION

The Fire Alert System operates as a comprehensive solution to address safety concerns related fire incidents. Its
operational framework intricately combines hardware components and software intelligence, with the ESP32
microcontroller at its core. This powerful microcontroller serves as the central control hub, orchestrating the entire
system's functionality.

The initial step involves the integration of fire sensors, which act as vigilant sentinels continuously monitoring the
environment for potential hazards. The ESP32, with its robust computing capabilities, processes the data received from
these sensors in realConversely, when no fire is detected, the alert components remain deactivated. This intelligent
feature prevents unnecessary alarms, optimizing the system for accuracy and reliability. The integration with the Blynk
IoT platform is a key enhancement, allowing the ESP32 to transmit real-time sensor data to the cloud for remote
monitoring and analysis.

4.1 ESP32 —

The ESP32 Dev Kit is a development board based on the ESP32 system-on-chip (SoC)

manufactured by Espressif Systems. The ESP32 is a popular microcontroller that offers both Wi-Fi and Bluetooth
connectivity, making it suitable for a wide range of 10T (Internet of Things) and embedded projects.

The ESP32 is a dual-core microcontroller with a 32-bit CPU architecture. It features integrated Wi-Fi (802.11 b/g/n) and
Bluetooth (BLE) capabilities. It also has a variety of peripherals, such as GPIO pins, UART, SPI, 12C, ADC, and more,
making it versatile for different applications.

The ESP32 Dev Kit is a development board designed to facilitate the prototyping and development of projects using the
ESP32. It typically includes the ESP32 SoC, onboard power regulation, GPIO pins exposed for easy access, and a USB-
to-Serial converter for programming and debugging.

The ESP32 Dev Kit typically exposes a variety of GPIO pins that you can use to connect sensors, displays, actuators, and
other peripheral devices.

The integrated Wi-Fi and Bluetooth capabilities of the ESP32 make it suitable for projects that require wireless
communication. You can create Wi-Fi access points, connect to existing networks, and establish Bluetooth Low Energy
(BLE) connections.
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Pin Description

Common GPIO Pins (General-Purpose Digital 1/0): GP10OO0:
Common Uses: Boot mode selection, general-purpose digital 1/0.

GPI102:

Common Uses: Bootstrapping, general-purpose digital 1/0.
GPI104:

Common Uses: General-purpose digital 1/0

GPIO5:

Common Uses: General-purpose digital 1/0.

GPIO12:

Common Uses: General-purpose digital 1/0.

GPIO13:

Common Uses: General-purpose digital 1/0.

GPIO14:

Common Uses: General-purpose digital 1/0.

GPIO15:

Common Uses: Boot mode selection, general-purpose digital 1/O.
GPIO16:

Common Uses: General-purpose digital 1/0.

© IARJSET This work is licensed under a Creative Commons Attribution 4.0 International License 13


https://iarjset.com/
https://iarjset.com/

IARJSET ISSN (O) 2393-8021, ISSN (P) 2394-1588

(@ International Advanced Research Journal in Science, Engineering and Technology

Impact Factor 8.066 :: Peer-reviewed & Refereed journal ::< Vol. 11, Issue 6, June 2024
DOI: 10.17148/IARJSET.2024.11602

GPIO17:

Common Uses: General-purpose digital 1/0.
GP1018:

Common Uses: General-purpose digital 1/0, often used as SPI clock (SCK) in SPI communication.
GPIO19:

Common Uses: General-purpose digital 1/0, often used as SPI MISO in SPI communication.
GPIO21:

Common Uses: General-purpose digital 1/0, often used as 12C SDA in 12C communication.
GPI1022:

Common Uses: General-purpose digital 1/0, often used as 12C SCL in 12C communication.
GP1023:

Common Uses: General-purpose digital 1/0, often used as SPI MOSI in SPI communication.

GPI025:
Common Uses: General-purpose digital 1/0.

GP1026:
Common Uses: General-purpose digital 1/0.
GP1027:

Common Uses: General-purpose digital 1/0.
12C Pins (SDA and SCL):

) SDA (Serial Data) (Commonly GPIO 21): This pin is used for the data line in 12C communication. It's used for
sending and receiving data between the ESP32 and 12C- compatible sensors and devices.

. SCL (Serial Clock) (Commonly GPIO 22): This pin is the clock line in 12C communication, which synchronizes
data transfer between the ESP32 and 12C devices.

4.2.3. Buzzer

Buzzers are commonly used in various applications such as alarms, timers, electronic devices, and more, to provide
auditory feedback or alerts. They are often used as simple sound generators due to their compact size, low power
consumption, and ease of use. The working principle of a passive buzzer, such as a piezoelectric buzzer, involves utilizing
the piezoelectric effect to produce sound.
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FIG 4. Buzzer.
IR FLAME SENSOR

A Flame Sensor Module, also known as a flame detector or fire sensor module, is an electronic device designed to detect

the presence of a flame or fire in its vicinity. These modules are commonly used in various applications to enhance safety
and prevent potential fire hazards. They work by sensing the infrared (IR) radiation emitted by flames.

4.3 CIIRCUIT DIAGRAM

fritzing

V. IMPLEMENTATION

Working

The working principle of a Flame Sensor Module involves detecting the infrared (IR) radiation emitted by flames. Here's
a general overview of how these modules work:

L IR Sensing: Flames emit infrared radiation as a part of their spectrum. The Flame Sensor Module is equipped with
an IR sensor sensitive to this specific wavelength of light. When a flame is present in the module’'s field of view, the IR
sensor detects the emitted infrared radiation.

L Signal Generation: When the IR sensor detects the presence of a flame's IR radiation, it generates an electrical
signal. This signal could be an analog voltage or a digital signal, depending on the design of the module.

L Amplification and Processing: The generated signal is then amplified and processed within the module. If the
module has a digital output, this processing involves comparing the detected signal to a predefined threshold. If the signal

strength exceeds the threshold, the module's output pin will change its state (from HIGH to LOW or vice versa), indicating
the presence of a flame.

° Sensitivity Adjustment: Many Flame Sensor Modules come with a sensitivity adjustment feature. This allows you
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to fine-tune the module's response to varying levels of IR radiation. By adjusting the sensitivity, you can make the module
more or less sensitive to flames, helping to avoid false alarms from other heat sources.

L Output Signal: The module's output signal, whether digital or analog, can be interfaced with a microcontroller,
microprocessor, or other control systems. This allows you to take appropriate actions based on the detected flame. For
instance, you could activate an alarm, send notifications, or trigger safety mechanisms.

VI. RESULT ANALYSIS

Response Time: Measure the average time taken for the fire department to respond to alerts after implementation.
Compare this to response times prior to the system's deployment.

Accuracy of Alerts: Evaluate the precision of the alerts in correctly identifying true fire incidents versus false alarms.
System Uptime: Assess the reliability of the system by analyzing its uptime and the frequency of outages or downtimes.
VII. CONCLUSION

In conclusion, the Fire Alert System stands as a testament to the convergence of advanced sensor technology, the
computational prowess of the ESP32 microcontroller, and the connectivity offered by the Blynk IoT platform. This
integrated solution not only excels in immediate hazard detection, providing timely alerts for fire incidents through
audible and visual indicators but also ensures a judicious use of resources by deactivating alerts in the absence of threats.

The seamless transmission of real-time data to the Blynk cloud enables remote monitoring and analysis, empowering
users with valuable insights. This project represents a significant stride in the realm of safety systems, showcasing a
holistic approach that enhances safety measures and sets a precedent for intelligent hazard detection and response in
various contexts.

VIIl. FUTURE ENHANCEMENT

The "loT-based fire alert system using ESP32 " is a valuable application for early fire detection and alerting. To enhance
this system, consider the following future improvements:

Machine Learning Integration
Multi-sensor Fusion

Video Analytics:

Advanced Alerting Mechanisms:
Integration with Smart Building Systems:

IX. WORKING IMAGE
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