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INTISARI 

 

Peningkatan jumlah kendaraan bermotor turut menyebabkan peningkatan emisi 

gas buang, salah satunya senyawa hidrokarbon (HC) yang berbahaya bagi 

kesehatan manusia. Di gedung pengujian kendaraan bermotor, paparan jangka 

panjang terhadap emisi ini dapat menimbulkan gangguan pernapasan hingga risiko 

fatalitas. Namun, sebagian besar sistem ventilasi yang digunakan masih bersifat 

manual dan belum mampu menyesuaikan operasional berdasarkan kadar gas HC 

secara real-time. 

Penelitian ini bertujuan untuk merancang dan membangun alat exhaust fan 

dengan sistem deteksi hidrokarbon berbasis mikrokontroler ESP32 dan sensor MQ-

4. Sistem ini dilengkapi dengan fitur pengukuran otomatis kadar HC dan 

pengendalian exhaust fan secara dinamis, serta pemantauan kadar gas melalui 

aplikasi berbasis smartphone menggunakan koneksi MQTT.Metode yang 

digunakan adalah Research and Development (R&D) dengan pendekatan 

observasi, dokumentasi, dan uji coba alat secara langsung di Gedung Pengujian 

Kendaraan Bermotor Kabupaten Banyumas.  

Hasil penelitian menunjukkan bahwa alat mampu mendeteksi kadar HC secara 

akurat dan mengaktifkan exhaust fan berdasarkan ambang batas yang ditentukan 

(50 ppm dan 70 ppm). Validasi sistem melalui kuesioner pengguna menyatakan 

bahwa alat berada pada kategori “Sangat Layak” digunakan.Sistem ini diharapkan 

dapat menjadi solusi praktis dalam upaya pengendalian emisi gas buang di ruang 

tertutup, meningkatkan kualitas udara, dan menjaga kesehatan serta keselamatan 

kerja para petugas penguji kendaraan. 

Kata kunci: Hidrokarbon (HC), exhaust fan, sensor MQ-4, ESP32, pengujian 

kendaraan bermotor, sistem otomatis, kualitas udara. 
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ABSTRACK 

 

The increasing number of motor vehicles has led to a rise in exhaust gas emissions, 

including hydrocarbons (HC), which pose serious health risks. In motor vehicle 

inspection buildings, prolonged exposure to HC emissions can cause respiratory 

disorders and even fatal health issues. However, most ventilation systems used in 

such facilities are still manually operated and do not automatically respond to the 

concentration of HC gases in real-time.This research aims to design and develop 

an exhaust fan system equipped with hydrocarbon (HC) gas detection using an 

ESP32 microcontroller and MQ-4 gas sensor. The system includes automated 

measurement of HC levels, dynamic control of the exhaust fan, and real-time 

monitoring via a smartphone application using MQTT protocol. The research 

methodology used is Research and Development (R&D), incorporating 

observation, documentation, and direct testing of the tool at the Motor Vehicle 

Inspection Office in Banyumas Regency. The results showed that the device 

accurately detected HC levels and successfully activated the exhaust fan based on 

predefined thresholds (50 ppm and 70 ppm). Validation results from user feedback 

placed the tool in the “Highly Feasible” category for practical use. This system is 

expected to offer a practical solution for controlling harmful exhaust emissions in 

enclosed spaces, improving air quality, and enhancing occupational safety and 

health for vehicle inspection officers. 

Keywords: Hydrocarbon (HC), exhaust fan, MQ-4 sensor, ESP32, motor vehicle 

inspection, automated system, air quality. 


