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ABSTRAK

RANCANG BANGUN SISTEM PENDETEKSI KEBAKARAN OTOMATIS
PADA RUANG PANEL BERBASIS NODEMCU ESP32 DENGAN
INTEGRASI NOTIFIKASI TELEGRAM

Penelitian ini bertujuan merancang dan membangun sistem pendeteksi kebakaran
otomatis pada ruang panel listrik berbasis Internet of Things (IoT) menggunakan
NodeMCU ESP32 dengan integrasi Telegram Bot. Sistem menggunakan sensor
MQ-2 untuk mendeteksi gas/asap, DHT22 untuk mengukur suhu, dan flame sensor
untuk mendeteksi api. Parameter sensor yang digunakan meliputi konsentrasi
gas/asap 185 ppm (Normal), 335 ppm (Waspada), dan 685 ppm (Bahaya) serta suhu
29°C (Normal), 42°C (Waspada), dan 55°C (Bahaya), sedangkan flame sensor
mendeteksi kondisi ada atau tidak ada api. Data sensor diolah menggunakan metode
Fuzzy Mamdani untuk menentukan tingkat kondisi sistem. Pada kondisi Bahaya,
sistem mengaktifkan relay, pompa air, dan solenoid valve sebagai proteksi awal
serta mengirimkan notifikasi melalui Telegram Bot. Hasil pengujian menunjukkan
akurasi sensor MQ-2 sebesar 96,67%, DHT22 sebesar 93,33%, dan flame sensor
sebesar 100%, dengan rata-rata waktu respons sistem 1,53 detik. Hasil tersebut
menunjukkan bahwa sistem mampu mendeteksi potensi kebakaran dan
memberikan respons serta notifikasi secara otomatis.

Kata kunci: Pendeteksi Kebakaran, NodeMCU ESP32, Fuzzy Mamdani, Telegram
Bot, IoT.



ABSTRACT

DESIGN AND IMPLEMENTATION OF AN AUTOMATIC FIRE
DETECTION SYSTEM FOR ELECTRICAL PANEL ROOMS BASED ON
NODEMCU ESP32 WITH TELEGRAM NOTIFICATION INTEGRATION

This research aims to design AND develop an automatic fire detection system for
electrical panel rooms based on the Internet of Things (loT) using NodeMCU
ESP32 integrated with Telegram Bot. The system uses an MQ-2 sensor to detect
gas/smoke, a DHT22 sensor to measure temperature, AND a flame sensor to detect
fire. The sensor parameters include gas/smoke concentrations of 185 ppm
(Normal), 335 ppm (Warning), AND 685 ppm (Danger), temperature values of
29°C (Normal), 42°C (Warning), AND 55°C (Danger), while the flame sensor
detects the presence or absence of fire. The sensor data are processed using the
Mamdani Fuzzy method to determine the system condition. Under dangerous
conditions, the system activates a relay, water pump, AND solenoid valve as an
initial fire protection measure AND sends notifications through Telegram Bot. The
test results show that the MQ-2 sensor achieved an accuracy of 96.67%, the DHT22
sensor 93.33%, AND the flame sensor 100%, with an average system response time
of 1.53 seconds. These results indicate that the system is capable of detecting
potential fires AND providing automatic responses AND notifications according to
the detected conditions.

Keywords: Fire Detection, NodeMCU ESP32, Mamdani Fuzzy, Telegram Bot, IoT.
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