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Abstract - Effective monitoring systems are necessary
due to the serious threats that gas leaks bring to both
property and human safety. This project uses Arduino to
create an inexpensive, effective gas leak detecting
system. To identify dangerous gases including butane,
propane, and methane, the system uses a gas sensor, like
the MQ series. The Arduino sends out alarms and
messages via a GSM module or an Internet of Things
platform for remote monitoring when the gas
concentration surpasses a predetermined threshold.
The Arduino microcontroller, which handles real-time
sensor data, is the central component of the system.
Accurate detection is made possible by the MQ gas
sensor, which transforms gas concentrations into
electrical impulses. A straightforward circuit powers the
gadget, guaranteeing its dependability and mobility. By
minimizing possible risks in commercial, industrial, and
residential contexts and delivering timely notifications,
its design places a strong emphasis on safety.

Safety plays a major role in today’s world and it is
necessary that good safety systems are to be implemented
in places of education and work. This work modifies the
existing safety model installed in industries and this
system also be used in homes and offices. The main
objective of the work is designing microcontroller based
gas detecting and alerting system. The hazardous gases
like LPG and propane were sensed and displayed each
and every second in the LCD display. If these gases
exceed the normal level then an alarm is generated
immediately and also an alert message (SMS) is sent to
the authorized person through the GSM. The advantage

of this automated detection and alerting system over the

manual method is that it offers quick response time and
accurate detection of an emergency and in turn leading

faster diffusion of the critical situation

Key Words: Gas leakage, Arduino, MQ sensor, 10T, safety,

real-time monitoring

1.INTRODUCTION

In commercial, industrial, and residential settings, gas leaks
pose a major safety risk. Fires, explosions, and health risks can
result from the unintentional release of hazardous or flammable
gases including butane, propane, and methane. Early gas leak
detection is essential for averting mishaps and
reducingpossibleharm.
The goal of this project is to use an Arduino microcontroller to
create a gas leak detecting system. The central processing unit
for this system is an Arduino, which is renowned for its ease of
use and adaptability. To determine whether gases are present in
the surroundings and at what concentration, the gadget uses a
gas sensor, like the MQ series. The system initiates an alert
mechanism when the gas concentration surpasses a
predetermined threshold.The suggested solution is scalable,

affordable, and easy to use. It offers monitoring in real time.

Gas leakage poses a significant threat to human safety,
environmental integrity, and property. From residential homes
to industrial complexes, the release of hazardous gases can lead
to devastating consequences, including fires, explosions, and
health hazards. This introduction presents an overview of Gas
Level Monitoring and Alerting with Gas Leakage, highlighting
the importance of such systems in ensuring safety and
minimizing risks associated with gas-related incidents. The
introduction outlines the objectives, significance, and scope of
the proposed monitoring and alerting system, setting the stage

for a comprehensive discussion of its design, functionality, and
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applications. Gas leakages can occur due to various factors,
including equipment malfunctions, faulty installations, or
human errors. In residential settings, gas leaks from appliances
such as stoves, water heaters, or furnaces can result in carbon
monoxide poisoning or explosive situations. In this context, this
paper explores the design, implementation, and effectiveness of
Gas Level Monitoring and Alerting with Gas Leakage systems.
l.Importance of Gas Level Monitoring: Environmental
Protection: Monitoring gas levels is crucial for preventing
environmental pollution. Industrial Safety: In industrial
facilities where various gases are used or produced, monitoring
ensures compliance with safety regulations and prevents

accidents that can result in loss of life and property.
2.Gas Level Monitoring Technologies:

Sensor Technologies: Various sensor technologies such as
electrochemical sensors, infrared sensors, and semiconductor
detection. Wireless

sensors are employed for gas

Communication: Integration of wireless communication
technologies enables real-time monitoring and remote access to

gas level data, enhancing operational efficiency and safety.
3.Challenges in Gas Leakage Detection:

False Alarms: Accurate detection of gas leaks while minimizing
false alarms is challenging due to factors such as sensor drift,
environmental interference, and varying gas concentrations.
Sensor Reliability: The reliability and durability of gas sensors

are critical for ensuring the effectiveness of detection systems.

2. Body of Paper

Recent advancements in  microcontroller technology,
particularly Arduino, have enabled the development of
compact, efficient, and affordable solutions for gas detection.
This section reviews prior works and highlights the gaps
addressed by the proposed system.
The proposed system consists of the following components:
e Gas Sensors: MQ-2 or MQ-5 sensors are used to
detect gases such as methane, LPG, and smoke. These
sensors are highly sensitive and provide reliable

analog outputs.

e  Microcontroller: Arduino Uno serves as the core
processing unit, responsible for data acquisition,
processing, and triggering outputs.

e Output Modules: These include a buzzer and LED
indicators for audible and visual alerts. A GSM
module can also be integrated to send SMS
notifications in case of a gas leak.

e Power Supply: A regulated 5V power source ensures
consistent operation of all components.

2.2.Software Components

e Embedded C: Used to program the Arduino UNO for
system operations.

e Arduino IDE: Development environment for writing
and uploading the code

2.3. Working
Working Principle The system’s operation is based on the
following steps:

1. The gas sensor detects the concentration of gas in the
surrounding environment and generates an analog
voltage proportional to the gas level.

2. The Arduino microcontroller reads the sensor output
via an analog input pin and compares the value with a
predefined threshold.

3. If the gas concentration exceeds the threshold, the
Arduino activates the buzzer and LED to alert users.
If a GSM module is integrated, the system also sends

an SMS notification.

Regulated power supply
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Fig.4.1.Block Diagram Of Proposed Model
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2.4.Circuit Implementation

The hardware setup includes:

2.4 Benefits of the System

e  Connecting the MQ-series gas sensor’s output pin to 1. Early Warning: Detects gas leaks in real-time,
the analog input of the Arduino. reducing the risk of accidents and property damage.

e Connecting the buzzer and LEDs to the digital output 2. Cost-Effective: Utilizes affordable components to
pins of the Arduino using resistors to limit current. create a reliable and efficient system.

e Interfacing the GSM module with the Arduino using 3. Ease of Use: Simple installation and operation make
serial communication (TX and RX pins). it accessible for non-technical users.

e Ensuring all components are powered appropriately, 4. Scalability: Can be integrated with 10T systems for
either through a shared power source or individual remote monitoring and advanced functionalities.

5. Customizable:  Threshold levels and alert

regulators.

2.5.Software Development The software for the gas leakage

detection system is written in C++ using the Arduino IDE.

Key features of the code include:

mechanisms can be tailored to specific requirements.

2.5.Steps Involved

e Sensor Data Reading: The analogRead() function is 1. Requirement Analysis
used to capture real-time data from the gas sensor. o Identify the gases to be detected and the
e Threshold Comparison: A threshold value, desired system features (e.g., alert types,
determined through calibration, is defined in the connectivity options).
code. If the sensor’s output exceeds this value, the o Determine  the  target  environment
alert mechanism is triggered. (residential, commercial, or industrial).
e Alert Mechanism: The digitalWrite() function is 2. Component Selection and Procurement
used to control the buzzer and LED outputs. For o Select sensors (e.g., MQ-2, MQ-5 for gas
SMS notifications, the GSM module’s AT detection).
commands are used. o Choose additional components like Arduino
o Calibration: The system includes a calibration board, buzzer, LEDs, GSM module, or Wi-Fi
function to adjust the threshold values based on the module.
specific environment. o Procure power supply components and
2.6. Calibration Process The calibration of the gas sensor enclosures.
involves exposing it to known concentrations of the target 3. System Design
gases (e.g., methane, LPG) and recording the corresponding o Create a schematic of the circuit, defining
output values. These values are then used to define the sensor integration, power supply, and output
threshold levels in the Arduino code. Regular calibration is devices.
recommended to maintain accuracy, especially in o Plan software architecture, including sensor
environments with varying temperature and humidity levels. calibration and alert logic.
2.7.Safety Considerations To ensure safe operation, the 4. Hardware Assembly
system incorporates: o Assemble the components on a breadboard
e Overvoltage protection for sensitive components. or PCB.
e Secure housing for the gas sensor to prevent physical o Connect the gas sensor, Arduino, buzzer, and
damage. other peripherals.
e  User alerts for system malfunctions, such as sensor
disconnection or low power.
5. Software Development

© 2025, IJSREM

| www.ijsrem.com

| Page 3


http://www.ijsrem.com/

#‘gj \35!%

@REM
e-Journal

w Volume: 09 Issue: 01 | Jan - 2025

International Journal of Scientific Research in Engineering and Management (IJSREM)
SJIF Rating: 8.448

ISSN: 2582-3930

o Write code for gas detection, threshold
setting, and triggering alerts using the
Arduino IDE.

o Include serial communication for debugging
and optional 10T integration.

6. System Integration and Testing
o Integrate hardware and software.
o Test the system in controlled environments

to verify its performance.

o Calibrate the gas sensor for accurate
detection.
7. Troubleshooting and Refinement
o ldentify and resolve issues like false
positives or hardware malfunctions.
o Fine-tune the system for optimal

performance.
8. Final Implementation
o Install the system in the target environment.
o Conduct real-world testing to validate
effectiveness.
2.6.Challenges Faced

e  Sensor Calibration: Achieving accurate and consistent
readings from gas sensors.

e Environmental Factors: Dealing with temperature,
humidity, or other interferences that affect sensor
accuracy.

e Power Supply: Ensuring stable power delivery for
continuous operation.

e Connectivity Issues: Challenges in integrating GSM
or loT modules for remote monitoring.

e False Alarms: Avoiding false positives caused by

minor or irrelevant gas concentrations.

2.7.Applications
1. Residential Areas :Early detection of LPG or natural
gas leaks in kitchens and storage areas.
2. Commercial Kitchens: Ensuring safety in restaurants
and food preparation areas.
3. Industrial Environments: Monitoring gas leaks in
chemical plants, factories, or storage facilities.

4. Automotive: Detecting fuel leaks in vehicles.

5.

Public Safety: Deployment in public spaces to prevent

gas-related incidents

6. Healthcare Facilities

Detecting oxygen or anesthetic gas leaks in hospitals

and clinics to ensure patient and staff safety.

7. Laboratories

Monitoring for leaks of toxic or flammable gases in
research and chemical laboratories.

8. Oil and Gas Industry

Ensuring safety during the storage and transportation
of fuels like methane, propane, or natural gas.

Monitoring gas pipelines for leaks.

9. Underground Mining

10.

11.

12.

13.

14.

15.

16.

17.

Detecting harmful gases like methane and carbon
monoxide to prevent mining accidents.
Agriculture

Monitoring ammonia levels in livestock farms or
fertilizer storage areas.

Detecting methane emissions in biogas plants.

Hotels and Hospitality

Ensuring gas safety in commercial kitchens and
heating systems used in large-scale operations.
Marine and Shipping

Monitoring enclosed ship spaces for combustible or
toxic gases to ensure crew safety.

Detecting leaks in gas-powered ships or yachts.
Firefighting and Emergency Services

Equipping fire response units to detect and locate gas
leaks during emergencies.

Smart Homes and 10T Systems

Integrating gas leakage detectors with home
automation systems for enhanced safety.

Public Transportation

Ensuring safety in compressed natural gas (CNG)-
powered buses or trains.
Cold Storage and Warehouses

Monitoring for refrigerant gas leaks to prevent
contamination or environmental hazards.
Educational Use

Demonstrating safety and 10T concepts in academic

projects and workshops.
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18. Renewable Energy Sector

e Monitoring biogas production systems for methane
leakage.

o Ensuring safety in hydrogen fuel cell operations.

19. Chemical and Pharmaceutical Industries

o Detecting leaks of volatile organic compounds
(VOCs) or other hazardous gases.

20. Industrial Kitchens and Bakeries

e Monitoring LPG or natural gas usage to ensure the
safety of large-scale cooking operations.

21. Urban Infrastructure

e Deploying detectors in underground parking garages
to monitor carbon monoxide levels.

e Gas monitoring in tunnels and confined spaces for
public safety.

22. Military and Defense

o Detecting hazardous gas leaks in military installations
or during field operations.

23. Environmental Monitoring

e Measuring harmful gas emissions in urban areas to
support pollution control initiatives.

24. Power Plants

e Monitoring gas turbine systems or storage areas for
potential leaks in power generation facilities.

25. Food and Beverage Industry

e Detecting leaks in CO2 tanks used for carbonation in
beverage production.

e Ensuring safety in ammonia refrigeration systems

used in food processing.

2.7.Advantages

e Real-Time Alerts: Immediate notification of leaks
prevents delays in response.

e Low Maintenance: Minimal upkeep compared to
traditional gas detection systems.

e Energy Efficient: Operates on low power, suitable for
continuous monitoring.

e Portable Design: Compact and lightweight for easy
installation and relocation.

e Enhanced Safety: Reduces risks associated with gas

leakage, protecting lives and property.

2.8.Changes and Improvements for Future Research
1. Advanced Sensors: Use of more sensitive and
selective sensors for detecting specific gases.
2. Wireless Connectivity: Integration with Wi-Fi or
LoRa for enhanced remote monitoring.
3. Al and Machine Learning: Incorporating algorithms
to predict leaks and minimize false alarms.
4. Battery Optimization: Development of low-power
designs for extended battery life.
5. Robust Enclosures: Improved system durability for
harsh industrial conditions.
6. Multi-Gas Detection: Upgrading to systems that can
simultaneously detect multiple gases.
7. Data Analytics: Cloud-based data logging and trend
analysis for predictive maintenance.
This system has the potential to evolve into a critical safety
solution, combining innovation and practicality for diverse

applications.

3. CONCLUSIONS
The implementation of gas level monitoring and alerting

systems for detecting gas leakage has proven to be highly
effective in enhancing safety across various environments.
Through the integration of advanced sensor technologies, real-
time data analysis, and automated alerting mechanisms, these
systems provide early detection of gas leaks, allowing for
prompt intervention to prevent accidents and mitigate risks.
The results obtained from the deployment of these systems
have demonstrated significant improvements in safety
outcomes. By continuously monitoring gas levels and promptly
alerting designated personnel or occupants in the event of
abnormal readings, these systems have helped prevent potential
disasters such as fires, explosions, and health hazards caused
by gas leaks. In conclusion, gas level monitoring and alerting
systems represent a proactive approach to ensuring safety in

environments where gas leakage poses a risk.
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