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COOpHHMK COJOEpKMT HaydHblE€ CTaThHM OTEYECTBEHHBIX WU 3apyOeXHBIX aBTOPOB IO
HKOHOMHYECKUM, TEXHUYECKUM, (PHIOCO(PCKUM, IOPUINIECKUM U IPYTUM HayKaM.
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pacnpoCTpaHEHUIO JIydIIeil OTEYeCTBEHHOM 1 3apyOeKHON MPAKTUKU B UHTEPHET MTPOCTPAHCTBE.

LeneBast ayauropus >xypHajia 0XBaThIBaeT paOOTHUKOB cepbl 00pa3oBaHus (BOCIUTATENEH,
NIEJaroroB, YYMTENEH, pyKOBOAUTENEH KPYKKOB) M IIKOJbHUKOB, MHTEPECYIOLIUXCS BOIPOCAMH,
OCBEILIAaEMbIMU B JKypHaJIE.

Marepuanbsl MyONUKYIOTCS B aBTOPCKOM pemakuumu. 3a cOONIOJeHHE 3aKOHOB 00
MHTEJUIEKTYaIbHOW COOCTBEHHOCTH M 3a COJEpXKaHHME CTaTel OTBETCTBEHHOCTh HECYT aBTOPHI
crateil. MHEHME pelaKuu MOXET He COBIIAAAaTh C MHEHMEM aBTOpOB craTei. [Ipu ncnons3oBaHnuu
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Hazpanue nyoinukanun: «GAS LEAK ALERT SECURITY ALARM: A CRITICAL
SAFETY MECHANISM»

Abstract

Gas leaks pose significant risks to human health, property, and the environment,
making early detection systems essential. This research paper examines the design,
implementation, and effectiveness of a gas leak alert security alarm, focusing on its
role in preventing accidents and ensuring safety. The study utilized a combination of
sensor-based detection technologies, including semiconductor and electrochemical
sensors, to identify hazardous gas concentrations. A microcontroller-based system was
developed to process sensor data and trigger alarms when gas levels exceeded
predefined thresholds. Experimental results demonstrated the system’s reliability in
detecting methane, propane, and carbon monoxide leaks with high accuracy.
Introduction

Gas leaks are a major safety concern due to their potential to cause explosions,
fires, and health hazards. Methane, propane, and carbon monoxide are among the most
dangerous gases, often leaking from pipelines, storage tanks, or household appliances.
Early detection is crucial to prevent catastrophic incidents. Traditional methods of gas
detection relied on manual inspections, which were inefficient and prone to human
error. Modern gas leak alert systems incorporate advanced sensor technologies and
automated alarms to provide real-time monitoring.

This research aimed to develop and evaluate a gas leak alert security alarm
capable of detecting hazardous gas concentrations and alerting users promptly. The

study focused on optimizing sensor accuracy, response time, and system reliability.
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The findings contribute to the broader field of safety engineering by proposing a cost-
effective and efficient solution for gas leak detection.
Methods and Methodology

The research adopted an experimental approach to design and test a gas leak alert
system. The methodology consisted of hardware selection, system integration, and

performance evaluation.

Sensor Selection and Calibration

Semiconductor and electrochemical sensors were selected for their sensitivity to
combustible and toxic gases. Semiconductor sensors, known for their fast response to
methane and propane, were calibrated using standard gas concentrations.
Electrochemical sensors were employed for carbon monoxide detection due to their
high precision. Calibration ensured accurate readings by comparing sensor outputs
with known gas concentrations in a controlled environment.
Microcontroller and Signal Processing

An Arduino microcontroller served as the central processing unit, receiving
analog signals from the sensors. A threshold-based algorithm was implemented to
differentiate between normal and hazardous gas levels. When gas concentrations
exceeded safe limits, the microcontroller triggered an audible alarm and an LED
warning system. Additionally, a GSM module was integrated to send SMS alerts to
predefined phone numbers, enhancing remote monitoring capabilities.
Experimental Setup and Testing

The system was tested in a laboratory setting using controlled gas leaks.
Methane, propane, and carbon monoxide were released in varying concentrations to
assess detection accuracy and response time. False-positive and false-negative rates
were recorded to evaluate reliability. Environmental factors such as temperature and
humidity were also considered to determine their impact on sensor performance.
Results and Discussion

The experimental results demonstrated the system’s effectiveness in detecting

gas leaks. The semiconductor sensors exhibited a response time of less than 10 seconds
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for methane and propane, while the electrochemical sensors detected carbon monoxide
within 15 seconds. The alarm activation threshold was set at 10% of the lower
explosive limit (LEL) for combustible gases and 35 ppm for carbon monoxide,
ensuring early warning before dangerous levels were reached.

False alarms were minimal, occurring in less than 2% of'test cases, primarily due
to transient environmental fluctuations. The GSM-based alert system successfully
transmitted notifications in 98% of trials, confirming its reliability in real-world
applications.

Comparisons with existing commercial systems revealed that the proposed
solution offered comparable accuracy at a lower cost. However, limitations were
identified in extreme environmental conditions, where sensor sensitivity slightly
decreased. Future improvements could involve integrating machine learning
algorithms to enhance false alarm suppression and adaptive threshold adjustments.
Conclusion

The study successfully developed and evaluated a gas leak alert security alarm
capable of detecting hazardous gas leaks with high accuracy. The system’s integration
of semiconductor and electrochemical sensors, combined with microcontroller-based
processing, provided a reliable and cost-effective solution for gas leak prevention. The
experimental results confirmed its effectiveness in real-time monitoring and alert
generation.
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