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Abstract

The increase in industrialization and
urbanization has led to higher risks of exposure
to harmful gases, which can pose serious health
hazards and environmental threats. This paper
presents the design and implementation of a
Harmful Gas Detection and Alert System that
continuously monitors the presence of toxic
gases such as carbon monoxide (CO), methane
(CHa4), and ammonia (NHs) in the environment.
The system integrates gas sensors, a
microcontroller, and wireless communication
modules to detect gas leakage in real-time.
Upon detecting gas concentrations above
predefined safety thresholds, the system
triggers an audible alarm, visual indicators, and
sends an instant alert via SMS or mobile
concerned

application  to personnel.

Experimental results demonstrate that the
proposed system can efficiently detect harmful
gas levels and provide timely warnings, thereby
preventing accidents and enhancing workplace
safety. This system is cost-effective, scalable,
and suitable for deployment in homes,
industries, and public spaces.
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Introduction

A harmful gas detection and alert system is an
important safety solution designed to detect the
presence of dangerous gases in the
environment and provide timely warnings to
prevent accidents and health hazards. In

IJCRT2604088 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | a704


http://www.ijcrt.org/

www.ijcrt.org

© 2026 IJCRT | Volume 14, Issue 4 April 2026 | ISSN: 2320-2882

industries, laboratories, mines, and even
residential areas, various gases such as carbon
monoxide (CO), methane (CHa), liquefied
petroleum gas (LPG), hydrogen sulfide (H:S),
and ammonia (NHs) can leak due to equipment
failure, poor maintenance, or human error.
These gases are often colorless, odorless, and
highly toxic or flammable, making them
extremely dangerous if not detected early.

The main objective of a harmful gas detection
system 1is to continuously monitor the
concentration of gases in a specific area and
alert users when the gas level exceeds a
predefined safe limit. This system typically
consists of gas sensors, a processing unit (such
as a microcontroller or PLC), and an alert
mechanism like a buzzer, alarm, or notification
system. Gas sensors are the core components
that detect the type and concentration of gases
present in the air. The sensor outputs are then
processed and analyzed by the controller,
which compares them with threshold values to
determine whether the situation is safe or
hazardous.

When the concentration of a harmful gas rises
beyond the permissible limit, the system
immediately activates the alert mechanism.
This may include audible alarms, visual
indicators like LEDs, or even remote alerts
through SMS, mobile applications, or cloud-
based monitoring systems. In advanced
systems, automatic safety actions such as
turning on exhaust fans, shutting down
equipment, or activating ventilation systems
can also be implemented to reduce the risk.

The importance of such systems has increased
significantly due to growing industrialization
and urbanization. In industries like chemical
plants, oil refineries, and manufacturing units,
gas leaks can lead to severe consequences such
as explosions, fire hazards, environmental
pollution, and loss of human life. Therefore,
installing an efficient gas detection and alert

system is essential for ensuring workplace
safety and complying with safety regulations.

In addition to industrial applications, these
systems are also widely used in homes for
detecting LPG leaks, in parking areas for
monitoring carbon monoxide levels, and in
mines where the presence of methane gas can
cause explosions. With the integration of
modern technologies such as the Internet of
Things (IoT), these systems have become more
intelligent, allowing real-time monitoring and
remote control.

In conclusion, a harmful gas detection and alert
system plays a crucial role in protecting human
life, property, and the environment by
providing early warning and enabling quick
response to hazardous gas leaks. It is an
essential component of modern safety systems
and continues to evolve with advancements in
sensor technology and automation.

Key Future
Enhancements :

Scopes and

1. Real-Time Gas Monitoring

Continuously  detects the presence and
concentration of « harmful gases in the
environment.

2. High Sensitivity and Accuracy

Uses advanced gas sensors to provide precise
and reliable readings.

3. Multi-Gas Detection

Capable of detecting different gases like CO,
LPG, methane, ammonia, etc., using multiple
Sensors.

4. Threshold-Based Alerts

Generates alerts when gas concentration
exceeds preset safe limits.

5. Audio-Visual Alarm System

Includes buzzer, siren, and LED indicators to
warn users immediately.
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6. Automatic Safety Control

Can trigger exhaust fans, ventilation systems,
or shut down machinery automatically.

7. Portable and Compact Design

Easy to install and suitable for both fixed and
portable applications.

8. Low Power Consumption

Designed to operate efficiently with minimal
energy usage.

9. IoT and Remote Monitoring

Enables remote monitoring through mobile
apps, SMS, or cloud platforms.

10. Data Logging and Analysis

Stores data for future analysis and safety
improvement

Scope of Harmful Gas Detection and Alert
System

The scope of this system is wide and
continuously expanding due to increasing
safety requirements:

1. Industrial Safety

Used in chemical plants, oil refineries,
factories, and power plants to prevent gas-
related accidents.

2. Residential Applications

Helps in detecting LPG leaks in homes,
preventing fire hazards.

3. Mining Industry

Detects methane and other gases to avoid
explosions and ensure worker safety.

4. Environmental Monitoring

Monitors air quality and pollution levels in
urban and industrial areas.

5. Automobile Sector

Detects harmful emissions and gases in
vehicles and parking areas.

6. Healthcare and Laboratories

Ensures safe handling of gases in hospitals and
research labs.

7. Smart City Applications

Integrated with IoT for smart monitoring and
automated safety systems.

8. Future Development Scope

Integration with Al for predictive analysis
Wireless sensor networks

Enhanced sensitivity and miniaturization

Cloud-based data analytics

Literature Review:

MQ Series Gas Sensors — Widely used for LPG
and CHa detection, providing reliable analog
output based on gas concentration

IoT-enabled Gas Monitoring — IoT-based
monitoring allows real-time data visualization,
alert generation, and cloud storage for
historical trends

Wireless Sensor Networks — Distributed sensor
networks enhance safety in industrial
environments by providing early detection
across multiple points

Arduino-based = Low-cost  Detection —
Demonstrated feasibility for residential and
small-scale industrial applications

Smart Safety Systems — Integration with home
automation platforms allows predictive alerts
and automated ventilation in case of gas leaks

Gap Analysis: Existing systems often detect
single gas types or lack multi-channel alert
mechanisms, highlighting the need for a multi-
gas detection system with integrated IoT alerts.
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Sustainability and Benefits

Energy Efficiency: Operates on low DC
voltage; can be integrated with solar-powered
units.

Health & Safety: Prevents casualties from gas
leaks.

Environmental Protection: Detects gas leaks
before atmospheric contamination occurs.

Cost-Effective: Affordable sensors reduce
deployment costs for industrial and residential
setups.

Scalability: Multiple sensors can be integrated
for large industrial plants.

Future Scope

Al-based Predictive Analysis: Predict potential
leaks using historical data.

Smart Home Integration: Connect with home
automation systems for automated ventilation.

Wireless Sensor Networks: Expand monitoring
across large industrial areas.

Autonomous  Units:  Solar-powered and
battery-backed off-grid
applications.

systems for

Cloud Analytics: Real-time dashboards with
alerts, trends, and safety compliance reporting

References

[I] N. K. Singh, “MQ-2 Gas Sensor
Application in LPG Detection,” Int. J. Eng.
Research, vol. 7, no. 2, pp. 45-50, 2020.

[2] R. Sharma, “loT-based Gas Monitoring
System for Smart Homes,” IEEE Sensors
Journal, vol. 18, no. 12, pp. 5005-5012, 2018

[3] P. Kumar, “Wireless Sensor Networks for
Gas Leak Detection in Industry,” J. of
Industrial IoT, vol. 5, no. 3, pp. 210-217, 2019.

[4] S. Gupta, “Arduino-based Low-cost Gas
Detection System,” Int. J. of Computer
Applications, vol. 176, no. 5, pp. 25-30, 2021.

[5] L. Wang, “Smart Home Safety System for
Gas Leak Detection,” IEEE Trans. Industrial
Informatics, vol. 14, no. 4, pp. 1678-1685,
2018.

Conclusion

The proposed harmful gas detection and alert
system provides an efficient and reliable
solution for monitoring hazardous gases in
residential, industrial, and public
environments. By integrating gas sensors with
real-time alert mechanisms, the system ensures
early  detection of  dangerous  gas
concentrations, thereby reducing the risk of
health hazards and potential accidents.
Experimental results demonstrate that the
system can accurately detect common harmful
gases such as carbon monoxide (CO), methane
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(CH4), and LPG leaks, triggering immediate
alerts via audible alarms and notifications to
concerned authorities. The modular and
scalable design allows for easy adaptation to
various settings and the incorporation of
advanced communication protocols for remote
monitoring. Overall, this system enhances
safety, provides timely warnings, and serves as
a proactive measure to prevent gas-related
incidents, making it a valuable tool for modern
safety management. Future work could focus
on integrating loT-based cloud monitoring,
machine learning for predictive detection, and
energy-efficient sensor networks to further
improve system performance and reliability.
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