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INTISARI

Peningkatan jumlah kendaraan bermotor di Indonesia menyebabkan tingginya
tingkat pencemaran udara, yang sebagian besar bersumber dari emisi gas buang
kendaraan. Sistem uji emisi yang digunakan saat ini umumnya bersifat statis dan
tidak mencerminkan kondisi nyata di jalan. Penelitian ini bertujuan untuk
merancang dan menguji alat ukur emisi gas buang kendaraan bermotor dengan
metode Real Driving Emission (RDE) berbasis Internet of Things (1oT), yang

mampu memantau emisi secara real-time selama kendaraan beroperasi.

Alat ini memanfaatkan sensor MICS-6814 untuk mendeteksi CO dan NOx, MQ-8
untuk HC, PMS5003 untuk Particulate Matter (PM2.5), Thermocouple Type-K untuk
suhu gas buang, serta Beitian BN-220 GPS untuk mendeteksi kecepatan
kendaraan. Seluruh sensor terintegrasi melalui mikrokontroler ESP32 yang
mengirimkan data secara real-time ke aplikasi Blynk dan Google Spreadsheet

melalui koneksi WiFi.

Hasil uji kinerja sensor terhadap alat standar menunjukkan tingkat kesalahan atau
error rata-rata di bawah 10%, dengan waktu respon rata-rata sensor sebesar 4,28
detik, menandakan alat ini responsif dan memungkinkan untuk digunakan sebagai

pengukur emisi dinamis.

Hasil pengujian menunjukkan bahwa alat mampu membaca emisi dalam kondisi
berkendara nyata pada tiga jenis rute: pedesaan, perkotaan, dan lingkar kota.
Emisi CO dan HC meningkat signifikan saat akselerasi, sedangkan emisi NOx
dominan saat kendaraan melaju pada kecepatan tinggi. PM2.5 juga menunjukkan
tren meningkat seiring kenaikan kecepatan. Suhu gas buang menunjukkan
hubungan positif terhadap kecepatan kendaraan, dengan suhu rata-rata tertinggi
sebesar 57,23°C pada jalan lingkar kota.

Kata kunci: Emisi gas buang, internet of things, uji emisi dinamis, alat ukur emisi
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ABSTRACT

The increase in the number of motor vehicles in Indonesia has resulted in a high
level of air pollution, which is mainly due to vehicle exhaust emissions. The
emission testing system currently in use is generally static and does not reflect real
conditions on the road. This research aims to design and test a vehicle exhaust
gas emission measurement tool using the Real Driving Emission (RDE) method
based on the Internet of Things (IoT), which can monitor emissions in real-time

while the vehicle is operating.

This tool utilizes the MICS-6814 sensor to detect CO and NOx, MQ-8 for HC,
PMS5003 for particulate matter (PM2.5), Type-K Thermocouple for exhaust gas
temperature, and Beitian BN-220 GPS to detect the vehicle’s speed. All sensors are
integrated through the ESP32 microcontroller that sends data in real-time to the

Blynk application and Google Spreadsheet via WiFi connection.

The performance test results of the sensor against a standard device show an
average error rate below 10%, with an average sensor response time of 4.28
seconds, indicating that this device is responsive and can be used as a dynamic
emission measurer. The test results indicate that the device is capable of reading
emissions in real driving conditions on three types of routes: rural, urban, and ring
road. CO and HC emissions significantly increase during acceleration, while NOx
emissions are dominant when the vehicle is traveling at high speeds. PM2.5 also
shows an increasing trend as speed increases. The exhaust gas temperature shows
a positive correlation with vehicle speed, with the highest average temperature
being 57.23°C on the city ring road.

Keywords: Exhaust gas emissions, internet of things, dynamic emission testing,

emission measuring tools
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