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ABSTRACT:

The project aims in designing a Gas cylinder level monitoring and Gas leakage detection also alerting system
using GSM technology. This system capable of detecting the Gas in the cylinder according to weight and display
onLCD. Also, this system will activate the buzzer and sensing the alert SMS to the predefine mobile number
through GSM if the cylinder weight crosses the set limit or if the system detects the gas leakage.This project
makes a use Arduino NANO Microcontroller which is used to interface with input and output modules.
Continuous weight monitoring of Gas cylinder using load cell and will be display on LCD. LOW level Gas alerts
using Buzzer and SMS. GSM module is used to send the alert SMS to the user mobile. GAS sensor is used to
detect the GAS.The main controlling device of the project is ARDUINO NANO Microcontroller.

1.INTRODUCTION

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 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.

1.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 sensors are employed for gas detection.

Wireless 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.
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2.COMPONENT DETAILS
ARDUINO NANO:
Arduino Nano is a small, versatile, and widely used microcontroller board based on the ATmega328P
microcontroller chip. Developed by Arduino, it is part of the Arduino family of boards known for their simplicity
and ease of use in prototyping and DIY electronics projects.

Fig.2.1.Arduino Nano

ADAPTER:
An adapter, in the context of electronics and technology, refers to a device or component that facilitates the
connection between two or more incompatible interfaces, devices, or systems. Adapters play a crucial role in
enabling interoperability and compatibility in various applications by converting one type of connection or signal
into another.

Fig.2.2. Adapter

LED:

They are highly efficient, durable, and versatile, offering a wide range of colors and intensities. LEDs have
revolutionized lighting technology, replacing traditional incandescent and fluorescent bulbs in various
applications such as illumination, signage, and displays.

622
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Fig.2.3.LED
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MQ-6 GAS SENSOR:

The MQ-6 gas sensor is a semiconductor device designed for detecting combustible gases like propane, butane,
and methane. It operates by changing its resistance when exposed to these gases, providing a rapid response for
gas detection.

Fig.2.4.MQ-6 Gas Sensor

BUZZER:

A buzzer is an electromechanical device that produces audible sound signals when an electric current is passed
through it. Typically composed of a vibrating membrane and an electromagnetic coil, it converts electrical energy
into sound waves.

B

Fig.2.5.Buzzer

GLOBAL SYSTEMFOR MOBILE COMMUNICATION (GSM):

Global System for Mobile Communication (GSM) is a standard developed to facilitate wireless communication
between mobile devices. Operating on digital technology, GSM enables voice calls, text messaging, and data
transfer through a network of cellular towers.

Fig.2.6.GSM Module
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LCD DISPLAY:
An LCD (Liquid Crystal Display) employs liquid crystals sandwiched between polarized sheets. When an electric
current is applied, crystals align to control light passage through color filters, producing images.

Fig.2.7.LCD Display

HX711:

The HX711 is a precision analog-to-digital converter (ADC) specifically designed for weighing scales and load
cell applications. It amplifies and digitizes the signal from load cells, converting them into digitaldata that can be
processed by microcontrollers or other digital devices.
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Fig.2.8.HX711

3.METHODOLGY
Designing a methodology for gas level monitoring and alerting with gas leakage involves several steps
encompassing sensor selection, system design, data processing, and alert mechanisms.
1. Introduction:
Gas level monitoring and alerting systems are crucial for ensuring safety in various environments, including
industrial facilities, residential buildings, laboratories, and commercial spaces. Gas leaks pose significant risks,
including fire hazards, health concerns, and environmental pollution.
2. Sensor Selection:
Selecting appropriate sensors is the foundation of a reliable gas monitoring system. Various sensor technologies
are available for detecting different types of gases, including combustible gases, toxic gases, and volatile organic
compounds (VOCs). Factors to consider when choosing sensors include:
3. System Design:
Once the sensors are selected, the next step is to design the gas monitoring system architecture. The system
design involves defining the hardware components, communication protocols, data processing algorithms, and
user interfaces. Key considerations in system design include:
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Data Acquisition: Specify the hardware components for acquiring data from the sensors, such as microcontrollers,
analog-to-digital converters (ADCs), and signal conditioning circuits. Consider whether the system will be wired

or wireless .

4. Data Processing Algorithms:

Data processing algorithms play a critical role in detecting gas leakage and generating timely alerts. Depending
on the sensor technologies and application requirements, various algorithms can be employed for gas detection
and analysis.

Thresholds can be statically configured or dynamically adjusted based on historical data or environmental
conditions.

5. Alert Mechanisms:

Alerting methods should be configurable, customizable, and capable of reaching users in real-time. Common alert
mechanisms include:

Visual Indicators: Use LEDs or display panels to indicate the severity of the gas leakage and provide visual cues
to users.

Audible Alarms: Sound audible alarms such as buzzers or sirens to alert users in noisy environments or when
visual cues are insufficient.

Text Messages: Send text messages or SMS alerts to designated recipients with details of the gas leakage event
and recommended actions.

6. Calibration and Maintenance:

Regular calibration and maintenance are essential for ensuring the accuracy and reliability of gas monitoring

systems.
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Fig.3.1.Schematic diagram

ADVANTAGES:
1. Automatic GAS level detection and alerting.
2. Automatic GAS leakage detection and alerting.

DISADVANTAGES:
1. GSM requires network signal strength to operate.

© 2024, 1JSREM | www.ijsrem.com DOI: 10.55041/IJSREM31219 | Page 5


http://www.ijsrem.com/

&&’ -1
‘ IJSREM% . - - . . . .

co=# International Journal of Scientific Research in Engineering and Management (IJSREM)
R oad Volume: 08 Issue: 04 | April - 2024 SJIF Rating: 8.448 ISSN: 2582-3930

4.IMPLEMENTATION

Implementing a gas level monitoring and alerting system with gas leakage detection involves several key steps,
including selecting appropriate sensors, designing the system architecture, deploying sensors, configuring alert
mechanisms, and conducting testing and validation. Below is a detailed guide to the implementation process:

1. Define Requirements and Objectives:

Identify the types of gases to be monitored (e.g., combustible gases, toxic gases, VOCs).Determine the detection
range, sensitivity, and accuracy requirements for each gas.Specify the monitoring environment (e.g., industrial
facility, residential building, laboratory).

2. Sensor Selection:

Choose appropriate gas sensors based on the identified requirements and objectives.Consider factors such as
detection range, sensitivity, selectivity, response time, and environmental compatibility.Select sensor technologies
such as electrochemical sensors, catalytic bead sensors, infrared sensors, or photoionization detectors based on the
target gases and application specifics.

3. System Design:

Design the overall architecture of the gas monitoring system, including hardware components, communication
interfaces, data processing algorithms, and alert mechanisms.

4. Alert Mechanisms:

Implement alert mechanisms for notifying users when gas leaks are detected.Define alert thresholds for each gas
based on safety standards, regulatory requirements, and risk assessment.

5. Testing and Validation:

Conduct comprehensive testing to validate the performance of the gas monitoring system under various operating
conditions. Verify sensor accuracy, response time, and alert functionality .

[ Regulated power supply ]

Gas — LCD [N\ LCD
driver display

Arduino

Weight
o2 HX711 NANO GsM | sms ,
Scale 3 Mobile
Micro modem
controller
={ Buyer HBuzzer
driver

-/

—

Fig.4.1.Block Diagram Of Proposed Model

5.RESULTS AND CONCLUSION
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
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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.

Fif.5.1.Final Output Model
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