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INTISARI

Kendaraan bermotor memiliki peran penting dalam sektor ekonomi, khususnya
angkutan barang sebagai distribusi logistik. Komponen utama yang berpengaruh
terhadap keselamatan kendaraan bermotor adalah ban. Ban jika memiliki tekanan
angin yang tidak sesuai standar dapat menyebabkan keausan yang tidak merata,
pecah ban, hingga kecelakaan lalu lintas. Pengemudi kendaraan khususnya
angkutan barang sulit untuk mengetahui keadaaan tekanan angin pada ban ketika
sedang berkendara, sehingga diperlukan sistem monitoring tekanan angin ban
secara real-time yang dapat memudahkan pengawasan kondisi ban saat
kendaraan beroperasi. Penelitian ini merancang dan membangun alat monitoring
tekanan angin ban pada kendaraan bermotor angkutan barang. Alat ini dirancang
agar dapat memberikan hasil tekanan angin ban secara real/time pada LCD OLED
ketika kendaraan bergerak. Metode pengembangan yang digunakan adalah ADDIE
(Analyze, Designn, Develop, Implement, Evaluate). Kalibrasi alat dengan tyre
pressure gauge atau alat analog pengukur tekanan angin ban menghasilkan rata-
rata keakuratan sebesar 99,7% dan evaluasi menggunakan metode SUS oleh 20
supir kendaraan barang JBB <3.500 kg menghasilkan rata-rata nilai 87 masuk
dalam kategori A (sangat baik) yang berarti alat layak digunakan. Percobaan
dilakukan pada kendaraan Daihatsu Grandmax secara roadtest selama 30 menit di
jalan aspal dan beton dengan variasi beban muatan 0 kg, 855 kg, 1195 kg. Hasil
percobaan menunjukan selisih percobaan dikeempat ban antara 0,2 sampai 0,45
dengan selisih tertinggi di ban depan kanan (0,45 Psi) dan terkecil di ban depan
kiri (0,2 Psi) sehingga alat menunjukan bahwa dapat melakukan monitoring

tekanaan angin ban secara realtime.

Kata Kunci: tekanan angin ban, monitoring real-time, ESP32, Wemos D1 Mini,
MPX5700AP, kendaraan angkutan barang.
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ABSTRACT

Motor vehicles play a crucial role in the economic sector, particularly in freight
transport as part of the logistics distribution chain. One of the main components
that affects vehicle safety is the tire. Improper tire pressure can lead to uneven
wear, tire blowouts, and even traffic accidents. Drivers of freight vehicles often
find it difficult to monitor tire pressure while driving, making a real-time tire
pressure monitoring system necessary to facilitate the supervision of tire conditions
during operation. This study aims to design and develop a real-time tire pressure
monitoring system for freight motor vehicles. The device is designed to display
real-time tire pressure readings on an OLED LCD screen while the vehicle is in
motion. The development method used is ADDIE (Analyze, Design, Develop,
Implement, Evaluate). Calibration of the system using a manual tire pressure
gauge showed an average accuracy of 99.7%. Evaluation using the System
Usability Scale (SUS) method involving 20 drivers of freight vehicles with a
maximum gross vehicle weight (GVW) below 3,500 kg resulted in an average score
of 87, categorized as grade A (excellent), indicating that the system is highly
usable. Testing was conducted using a Daihatsu Grandmax vehicle through 30-
minute road tests on asphalt and concrete surfaces with three different payload
variations: 0 kg, 855 kg, and 1,195 kg. The results showed pressure differences
across the four tires ranging from 0.2 to 0.45 Psi, with the highest variation on the
front right tire (0.45 Psi) and the lowest on the front left tire (0.2 Psi). These
findings demonstrate that the device is capable of performing accurate real-time

tire pressure monitoring.

Keywords: tire pressure, real-time monitoring, ESP32, Wemos D1 Mini,
MPX5700AP, freight vehicle.
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