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Abstract — In this project, we propose the development of a Gas Leakage Detection System utilizing Arduino 

microcontroller technology and a GSM module for real-time alerting. The system aims to enhance safety measures by 

promptly identifying and notifying users about the presence of potentially hazardous gas concentrations. 

 The core components include an Arduino board, a Gas sensor module (MQ series), and a GSM module (SIM900). 

The gas sensor continuously monitors the ambient air for gas concentrations, and when levels surpass a predefined 

threshold, an alarm is triggered. Simultaneously, the system utilizes the GSM module to send an alert via SMS to 

predefined mobile numbers, providing instant notifications to relevant stakeholders. 

 The Arduino code orchestrates the functionality, with provisions for adjusting sensitivity thresholds and incorporating 

safety features such as a buzzer and LED indicators. The integration of SoftwareSerial enables communication with the 

GSM module. 

 This Gas Leakage Detection System holds applications in various environments such as homes, industrial settings, 

and laboratories where early detection of gas leaks is crucial for preventing accidents and minimizing risks. The 

modularity of the system allows for scalability and adaptation to different gas sensors or communication modules. By 

implementing this system, we contribute to the advancement of safety technology, offering a cost-effective and efficient 

solution for gas leak detection and timely alerting. The project serves as a foundation for further enhancements and 

integration with smart home or industrial automation systems. 
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_______________________________________________________________________________________________ 

I. Introduction 

  

Gas leakage poses a significant threat to both residential and 

industrial environments, necessitating robust systems for 

early detection and alerting to mitigate potential hazards. In 

this context, our project introduces a Gas Leakage Detection 

System that leverages Arduino microcontroller technology 

and a GSM module to provide real-time notifications. 

 The primary objective of this system is to continuously 

monitor the ambient air for concentrations of hazardous 

gasses using a Gas sensor module, specifically the MQ series. 

Upon detecting gas levels surpassing a predefined threshold, 

the system activates an alarm through a buzzer and LED 

indicators. Simultaneously, it employs a GSM module to send 

instant SMS alerts to designated mobile numbers, ensuring 

swift notification to relevant stakeholders. 

 The choice of Arduino as the central controller enables a 

flexible and programmable platform, allowing for 

adjustments in sensitivity levels and easy integration with 

various sensors. The system's modularity ensures scalability 

and adaptability to different gas sensors or communication 

modules, enhancing its versatility for diverse applications. 

 This Gas Leakage Detection System holds immense 

potential for implementation in homes, industrial settings, 
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and laboratories where the early identification of gas leaks is 

critical for preventing accidents and minimizing risks. As 

technology advances, integrating such systems with broader 

home automation or industrial safety networks becomes 

increasingly feasible. 

 In the subsequent sections, we will delve into the system's 

components, the wiring setup, and the Arduino code that 

orchestrates its functionality. Additionally, we will discuss 

potential applications, challenges, and future enhancements, 

underscoring the system's contribution to advancing safety 

measures in varied environments. 

 

II. Problem Statement   

 
Gas leakage in residential, commercial, and 

industrial settings poses a significant threat to safety, human 

health, and the environment. The lack of timely detection and 

alerting systems can result in accidents, health issues, and 

property damage. The current state of gas detection systems 

often falls short in providing efficient, real-time monitoring 

and notification, necessitating the development of an 

improved solution. 

 

Challenges: 

● Limited Automation: Existing gas detection 

systems may lack automation, requiring manual 

intervention for monitoring and response.  

● Delayed Alerting: Traditional systems may not 

provide real-time alerts, leading to delayed 

responses in the event of a gas leak. 

● Scalability Issues: Some solutions may lack 

scalability, making it challenging to adapt to 

different environments or integrate with evolving 

technologies.  

● Lack of Connectivity: Many systems do not offer 

seamless connectivity for remote monitoring and 

control, limiting their effectiveness in modern smart 

home or industrial settings.  

● False Alarms: Some gas detection systems may be 

prone to false alarms, causing unnecessary panic and 

response efforts. 

Objectives: 

The primary objective of this project is to design and 

implement a Gas Leakage Detection System that addresses 

the limitations of current solutions. The system aims to: 

★ Enable Real-time Monitoring: Continuously 

monitor the ambient air for gas concentrations and 

provide real-time feedback.  

★ Ensure Timely Alerting: Implement an efficient 

alerting mechanism, utilizing GSM technology to 

send immediate notifications to designated 

recipients.  

★ Enhance Automation: Utilize Arduino 

microcontroller technology for automation, 

allowing for customizable and programmable 

features.  

★ Promote Scalability: Design the system to be 

modular and easily adaptable to different gas sensors 

or communication modules for increased scalability.  

★ Minimize False Alarms: Implement algorithms or 

mechanisms to reduce false alarms and enhance the 

reliability of the system.  

★ Facilitate Connectivity: Enable remote monitoring 

and control through the integration of GSM 

modules, aligning with the requirements of modern 

smart homes and industrial setups. 

 

By addressing these objectives, the proposed Gas 

Leakage Detection System seeks to provide a more efficient, 

reliable, and user-friendly solution for early gas leak 

detection and notification. 

 

III. Working Principle   
 

The Gas Leakage Detection System operates based 

on a combination of sensor input, microcontroller logic, and 

GSM communication. The following steps outline the 

working principle of the system: 

 

1. Gas Sensing: 

❖ The system incorporates a gas sensor module (such 

as the MQ series) that continuously measures the 

concentration of gasses in the surrounding 

environment.  

❖ The gas sensor produces an analog voltage 

proportional to the gas concentration. 

 

2. Microcontroller Processing:  

● An Arduino microcontroller reads the analog 

voltage from the gas sensor through an analog input 

pin.  

● The microcontroller processes this analog input and 

compares it with a predefined threshold value, 

which determines the level at which the system 

should trigger an alarm. 
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3. Threshold Comparison:  

If the gas concentration exceeds the preset threshold, 

indicating a potential gas leak, the microcontroller activates 

the alarm components. 

 

4. Alarm Activation: 

The alarm components include a buzzer and an LED 

indicator. These components are activated to provide both 

audible and visual signals, alerting individuals in the vicinity 

about the gas leak. 

 

5. GSM Module Activation: 

Simultaneously, the microcontroller communicates 

with the GSM module. This module is responsible for 

sending SMS alerts to predefined mobile numbers. 

 

6. SMS Alerting: 

➔ The microcontroller sends a predefined message 

(e.g., "Gas Leakage Detected!") to designated 

mobile numbers via the GSM module. 

➔ The SMS alert provides real-time notification to 

individuals responsible for safety or maintenance, 

allowing for prompt response and action. 

 

7. Alarm Deactivation: 

● To avoid continuous alarms, the system includes a 

delay mechanism. After activating the alarm 

components, the system waits for a specified time 

before rechecking the gas concentration. 

● If the gas concentration remains above the threshold, 

the alarm persists; otherwise, it resets. 

 

8. Continuous Monitoring: 

The entire process of gas sensing, threshold 

comparison, alarm activation, and SMS alerting is repeated in 

a continuous loop, ensuring ongoing monitoring of the gas 

levels. 

 

9. User Interface (Optional): 

For user convenience, the system may include 

additional features such as a user interface (e.g., LCD 

display) to show real-time gas concentrations or 

configuration settings. 

 

By following this working principle, the Gas 

Leakage Detection System provides a comprehensive 

solution for early detection of gas leaks, immediate alerting, 

and integration with communication technologies for remote 

monitoring and control. 

 

IV. Design Considerations  

When designing a Gas Leakage Detection System 

using Arduino and a GSM module, several key 

considerations should be taken into account to ensure the 

system's effectiveness, reliability, and practicality. Here are 

some essential design considerations: 

 

1. Gas Sensor Selection: 

Choose a gas sensor module suitable for the types of 

gasses you intend to detect (e.g., methane, propane, carbon 

monoxide).Consider the sensitivity, range, and response time 

of the sensor. 

 

2. Microcontroller Choice: 

Select an Arduino board (e.g. Arduino Uno) based 

on the system requirements. Ensure the microcontroller has 

sufficient analog and digital pins for sensor interfacing, alarm 

components, and GSM module communication. 

 
3. GSM Module Compatibility: 

Choose a GSM module (e.g., SIM900) compatible 

with the Arduino board and suitable for your geographical 

location and mobile network. 

 

4. Power Supply: 

Provide a stable and reliable power supply for the 

Arduino board, gas sensor, and GSM module. Consider using 

a backup power source or battery to ensure continuous 

operation during power outages. 
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5. Alarm Components: 

Select appropriate alarm components such as a 

buzzer and LED. Consider the loudness of the buzzer and the 

visibility of the LED to ensure effective alerting. 

 

6. Threshold Calibration:  

Set the gas concentration threshold carefully to 

avoid false alarms while ensuring timely detection of gas 

leaks. Calibrate the system in a controlled environment with 

known gas concentrations. 

 

7. User Interface (Optional): 

If desired, incorporate a user interface, such as an 

LCD display, to provide real-time gas concentration readings 

or configuration options. 

 

8. Communication Protocol: 

Implement a reliable communication protocol 

between the Arduino and the GSM module. Use 

SoftwareSerial or other libraries for serial communication 

with the GSM module. 

 

9. SMS Configuration: 

Configure the GSM module to send SMS alerts. 

Include error handling and confirmation mechanisms to 

ensure the delivery of alerts. 

 

10. Delay Mechanism: 

Implement a delay mechanism to prevent 

continuous alarms in case of fluctuating gas concentrations. 

Adjust the delay based on the sensor response time and 

environmental conditions. 

 

11. Enclosure and Mounting: 

Design a protective enclosure to shield the 

components from environmental factors and potential 

damage. Consider the installation location and ensure proper 

ventilation for accurate gas sensing. 

 

12. Testing and Calibration: 

Conduct thorough testing of the system in a 

controlled environment with simulated gas leaks. Regularly 

calibrate the gas sensor to maintain accuracy over time. 

 

13. Regulatory Compliance: 

Ensure compliance with relevant safety and 

regulatory standards applicable to gas detection systems. 

 

14. Scalability and Modularity: 

Design the system to be scalable and easily 

adaptable to different gas sensors or communication modules. 

Consider future upgrades and expansions. 

 

By carefully addressing these design considerations, 

you can create a Gas Leakage Detection System that meets 

safety standards, provides reliable performance, and can be 

effectively deployed in various environments. Regular 

maintenance and updates should also be considered to ensure 

the long-term effectiveness of the system. 

 

V  Proposed Model  

 
 

 

 

VI Programming  

 

Circuit Connection: 

➔ Connect the gas sensor to the Arduino analog input 

pin.  

➔ Connect the GSM module to the Arduino using 

UART communication (TX and RX pins).  

➔ Connect the LED and buzzer to digital output pins 

for visual and audible alerts. 

Arduino Sketch (Code): 

 

#include <SoftwareSerial.h> 

SoftwareSerial gsmSerial(7, 8); // RX, TX for GSM module 

const int gasSensorPin = A0; 

const int ledPin = 2; 

const int buzzerPin = 3; 

void setup()  

{ 

 Serial.begin(9600); 

 gsmSerial.begin(9600); 

 pinMode(gasSensorPin, INPUT); 
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 pinMode(ledPin, OUTPUT); 

 pinMode(buzzerPin, OUTPUT); 

  } 

void loop()  

{ 

int gasValue = analogRead(gasSensorPin); 

if (gasValue > 500) { // Adjust this threshold based on your 

sensor and environment 

sendSMS("Gas Leakage Detected!"); 

activateAlarm(); 

delay(5000); // Delay to avoid sending multiple messages for 

the same event 

 } 

 else  

{ 

 digitalWrite(ledPin, LOW); 

 digitalWrite(buzzerPin, LOW); 

 } 

} 

 

void sendSMS(String message) 

{ 

gsmSerial.println("AT+CMGF=1"); // Set SMS mode to text  

delay(1000); 

gsmSerial.print("AT+CMGS=\"+1234567890\"\r"); // 

Replace with your recipient's phone number 

delay(1000); 

gsmSerial.println(message); 

delay(1000); 

gsmSerial.write(26); // ASCII code for Ctrl-Z to end the SMS 

delay(1000); 

} 

void activateAlarm()  

{ 

 digitalWrite(ledPin, HIGH); 

 digitalWrite(buzzerPin, HIGH); 

 delay(2000); // Alarm duration 

 digitalWrite(ledPin, LOW); 

 digitalWrite(buzzerPin, LOW); 

} 

 

Note: 

➔ Replace +1234567890 with the actual phone 

number where you want to receive SMS alerts.  

➔ The gas sensor threshold value (500 in the example) 

may need adjustment based on your sensor's 

specifications and the environment. 

 

Important: 

★ Ensure proper safety precautions when working 

with gas-related projects.  

★ Test the system in a controlled environment to verify 

its accuracy and reliability. 

 

 

 

VII Advantages  

 
The proposed Gas Leakage Detection System with 

Arduino and GSM Module offers several advantages, making 

it a robust solution for early detection and alerting in the 

presence of hazardous gasses. Here are the key advantages 

of the system:  

 

1. Real-time Alerting: Provides immediate and real-time 

SMS alerts to designated mobile numbers upon detecting gas 

leakage, allowing for swift response and preventive action. 

 

2. User-Friendly Operation: Includes optional user 

interface features, such as an LCD display, for enhanced user 

interaction and awareness of gas concentrations or system 

status. 

3. Scalable Design: The modular structure allows for easy 

integration with different gas sensors or communication 

modules, providing scalability and adaptability to diverse 

environments and requirements. 

4. Reliable Alarm System: Incorporates audible (buzzer) 

and visual (LED) alarms, ensuring effective alerting to 

individuals in the vicinity, even in noisy environments. 

5. Remote Monitoring and Control: Enables remote 

monitoring and control capabilities through the integration of 

GSM communication, allowing users to receive alerts and 

manage the system from a distance. 

6. Customizable Thresholds: Allows for the customization 

of gas concentration thresholds, providing flexibility to adjust 

sensitivity levels based on specific environmental conditions 

or sensor characteristics. 

7. Powerful Microcontroller: Utilizes Arduino 

microcontroller technology, providing a versatile and 

programmable platform for automation and customization of 

the system's functionality. 
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8. Enclosure for Protection: Incorporates a protective 

enclosure to shield the components from environmental 

factors, enhancing the durability and reliability of the system. 

9. Cost-Effective Solution: Arduino-based systems are often 

cost-effective compared to proprietary solutions, making the 

technology accessible for a wide range of applications. 

10. Applications in Various Environments: Suitable for 

deployment in residential settings (e.g., homes, kitchens), 

industrial environments, laboratories, or any location where 

early detection of gas leaks is crucial for safety. 

11. Potential for Future Enhancements: The modular and 

scalable design facilitates potential future enhancements, 

such as IoT connectivity or additional sensor integration, 

ensuring adaptability to evolving technological trends. 

In summary, the Gas Leakage Detection System 

offers a comprehensive set of advantages, combining real-

time alerting, user-friendly features, scalability, and 

reliability to create a practical and effective solution for gas 

leak detection in various contexts. 

 

VIII Disadvantages  

 

It's important to consider potential disadvantages 

and challenges associated with its design and 

implementation: 

 

1. Dependency on GSM Network: 

Reliance on GSM communication means the 

system's effectiveness is contingent on a stable mobile 

network. In areas with poor network coverage or during 

network outages, the alerting function may be compromised. 

  

2. Power Requirements: 

Continuous operation of the system requires a stable 

power supply. Power outages or issues with the power source 

could impact the system's functionality. Implementing a 

backup power source or energy-efficient strategies may be 

necessary. 

  

3. Initial Setup Complexity: 

The initial setup and configuration of the system 

may be complex for users with limited technical expertise. 

Adequate documentation and user-friendly interfaces can 

mitigate this challenge. 

 

4. Sensor Calibration Challenges: 

Gas sensors may require periodic calibration to 

maintain accuracy. Improper calibration could lead to false 

alarms or a failure to detect actual gas leaks. Regular 

maintenance and calibration procedures are necessary. 

  

5. False Alarms: 

Environmental factors or fluctuations in sensor 

readings could result in false alarms. Fine-tuning the system 

and implementing algorithms to reduce false positives are 

essential. 

  

6. Limited Gas Types: 

Gas sensors are often designed for specific types of 

gasses. The system may not be suitable for detecting certain 

gasses, necessitating careful selection of the gas sensor based 

on the application. 

  

7. Enclosure Considerations: 

The protective enclosure, while essential for 

shielding components, may pose challenges related to 

ventilation, temperature regulation, and accessibility for 

maintenance. 

 

8. Limited Range of Communication: 

GSM modules may have limited communication 

range, affecting the system's ability to send alerts in remote 

or isolated locations. 

  

Careful consideration of these potential 

disadvantages and the implementation of mitigation 

strategies can contribute to the overall success and reliability 

of the Gas Leakage Detection System.  
 

 

IX Applications  

 

It has versatile applications across various settings 

where the early detection of gas leaks is critical for safety. 

Some of the key applications include: 

1. Residential Settings: 

● Kitchens: Detects leaks from gas stoves and 

cylinders. 

● Utility Rooms: Monitors gas appliances such as 

water heaters. 

● Basements: Ensures safety in areas with gas-

powered equipment. 

  

2. Commercial Buildings: 
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➔ Restaurants: Ensures safety in commercial kitchens 

with gas-powered cooking equipment. 

➔ Hotels: Monitors gas appliances in hotel kitchens 

and utility areas. 

➔ Laundromats: Detects leaks from gas-powered 

dryers. 

 

3. Industrial Environments: 

★ Chemical Plants: Monitors for leaks of hazardous 

gasses used in manufacturing processes. 

★ Refineries: Ensures safety in facilities handling 

various gases. 

★ Manufacturing Units: Detects leaks from gas-

powered machinery. 

 

4. Laboratories: 

● Research Laboratories: Monitors gases used in 

experiments and research. 

● Chemical Laboratories: Ensures safety in labs 

dealing with potentially hazardous substances. 

  

5. Educational Institutions: 

➔ School Laboratories: Ensures safety in chemistry 

and science laboratories. 

➔ University Research Facilities: Monitors gasses 

used in various research projects. 

  

6. Healthcare Facilities: 

➔ Hospitals: Monitors gases used in laboratories, 

kitchens, and medical equipment. 

➔ Dental Clinics: Ensures safety in facilities using gas 

for dental equipment. 

 

 7. Greenhouses: 

● Monitors gasses in agricultural settings where gas 

may be used for heating or other purposes. 

  

8. Data Centers: 

➔ Ensures safety in facilities using gas for backup 

power generators. 

  

9. Remote Installations: 

● Telecommunication Towers: Monitors gas-powered 

backup generators.  

 

10. Weather Stations: 

● Ensures safety in remote locations with gas-powered 

equipment. 

 

11. Vehicles: 

➔ Monitors for gas leaks in vehicles using compressed 

natural gas (CNG) or liquefied petroleum gas 

(LPG). 

  

12. Mining Operations: 

★ Detects gas leaks in underground mining operations 

to prevent safety hazards. 

  

13. Oil and Gas Installations: 

❖ Ensures safety in facilities involved in the 

extraction, refining, and distribution of oil and gas. 

 

14. Chemical Storage Facilities: 

➔ Monitors for leaks in facilities storing chemicals in 

gas form. 

 

15. Power Plants: 

❖ Ensures safety in facilities using gas for power 

generation. 

 

These applications highlight the system's 

adaptability to diverse environments, emphasizing its 

importance in safeguarding lives, property, and the 

environment from the potential dangers of gas leaks. The 

system's real-time alerting and remote monitoring 

capabilities make it a valuable tool in various industries and 

settings. 

 

 

X Conclusion  

 

In conclusion, the Gas Leakage Detection System 

using Arduino and a GSM module is a practical and effective 

solution for enhancing safety in environments where gas 

leaks can pose a threat. The project provides a foundation for 

further development and improvement to meet specific needs 

and requirements. Through the integration of additional 

features and technologies, the system can be expanded to 

offer advanced monitoring, automation, and user-friendly 

interfaces. 

The core functionality of detecting gas leaks and 

sending timely alerts has been established, offering a valuable 

tool for preventing potential hazards. The inclusion of 

multiple gas sensors, IoT connectivity, cloud integration, and 

machine learning can significantly enhance the system's 

capabilities. These advancements would not only improve 

accuracy and reliability but also provide valuable insights 

through data analysis. 
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Future developments could also focus on energy 

efficiency, automation of gas supply shut-off mechanisms, 

and integration with existing smart home systems, making the 

solution more versatile and user-friendly. Collaboration with 

industry standards and adherence to safety regulations are 

crucial considerations for the continued success and adoption 

of the gas leakage detection system. 

Overall, this project serves as a starting point for a 

broader range of applications, with the potential to contribute 

significantly to safety measures in residential, industrial, and 

commercial settings. Continuous innovation and adaptation 

to emerging technologies will ensure that the gas leakage 

detection system remains effective and relevant in addressing 

evolving safety concerns. 
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