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ABSTRAK

RANCANG BANGUN SISTEM PENDETEKSI KEBOCORAN
GAS LPG 3 KG BERBASIS INTERNET OF THINGS
DENGAN MENGGUNAKAN SENSOR MQ-135

Penelitian ini bertujuan untuk merancang dan membangun sistem pendeteksi
kebocoran gas LPG 3 kg berbasis Internet of Things (IoT) guna meningkatkan
keamanan penggunaan gas pada lingkungan rumah tangga maupun usaha kecil.
Sistem menggunakan mikrokontroler ESP32 sebagai pusat kendali yang
terintegrasi dengan sensor gas MQ-135 untuk mendeteksi konsentrasi gas LPG
di udara. Data hasil pembacaan sensor diproses oleh ESP32 dan dibandingkan
dengan nilai ambang batas untuk menentukan kondisi aman atau berbahaya.
Sistem dilengkapi dengan solenoid valve sebagai pemutus aliran gas secara
otomatis, sirine sebagai peringatan lokal, serta Telegram Bot sebagai media
notifikasi secara real-time melalui jaringan Wi-Fi. Hasil pengujian menunjukkan
bahwa sistem mampu mendeteksi kebocoran gas pada ambang batas 200 ppm.
Pada konsentrasi 220 ppm, sistem mendeteksi kebocoran dalam waktu 1,2 detik,
kemudian mengaktifkan sirine, menutup solenoid valve, dan mengirimkan
notifikasi peringatan melalui Telegram. Pengujian array sensor menunjukkan
bahwa Sensor 2 (S2) mendeteksi konsentrasi gas tertinggi sebesar 2316 ppm,
dibandingkan Sensor 1 sebesar 704 ppm dan Sensor 3 sebesar 498 ppm,
sehingga lokasi kebocoran teridentifikasi berada paling dekat dengan S2.
Pengujian solenoid valve juga menunjukkan bahwa katup dapat menutup secara
otomatis pada konsentrasi gas >200 ppm dan kembali terbuka ketika konsentrasi
berada di bawah 200 ppm. Berdasarkan hasil tersebut, sistem mampu
mendeteksi kebocoran gas LPG, memberikan peringatan secara real-time, serta
melakukan pemutusan aliran gas secara otomatis sehingga dapat meningkatkan
keamanan dan mengurangi risiko akibat kebocoran gas LPG.

Kata kunci: Kebocoran gas LPG, IoT, ESP32, MQ-135, Telegram, Solenoid
Valve.
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ABSTRACT

LPG 3 KG GAS LEAK DETECTION SYSTEM BASED ON
INTERNET OF THINGS (IoT) USING MQ-135 SENSOR

This study aims to design and develop an Internet of Things (loT)-based LPG 3
kg gas leakage detection system to improve the safety of LPG use in households
and small businesses. The system uses an ESP32 microcontroller as the main
control unit integrated with an MQ-135 gas sensor to detect the concentration of
LPG gas in the air. The sensor data are processed by the ESP32 and compared
with a predetermined threshold to determine whether the system is in a safe or
hazardous condition. The system is equipped with a solenoid valve fto
automatically shut off the gas flow, a siren as a local warning device, and a
Telegram Bot as a real-time notification medium through a Wi-Fi network. The
test results showed that the system was able to detect gas leakage at a threshold
of 200 ppm. At a concentration of 220 ppm, the system detected the leakage
within 1.2 seconds, activated the siren, closed the solenoid valve, and sent a
warning notification through Telegram. Testing of the sensor array showed that
Sensor 2 (S2) detected the highest gas concentration of 2316 ppm, compared
with 704 ppm detected by Sensor 1 and 498 ppm detected by Sensor 3, indicating
that the leakage source was located closest to S2. The solenoid valve testing also
showed that the valve could automatically close when the gas concentration
reached >200 ppm and reopen when the concentration decreased below 200
ppm. Based on these results, the developed system was able to detect LPG gas
leakage, provide real-time warnings, and automatically shut off the gas flow,
thereby improving safety and reducing the risks associated with LPG gas
leakage.

Keywords: LPG gas leak, IoT, ESP32, MQ-135, Telegram, Solenoid Valve.
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