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Perancangan Alat Diagnostik HVAC Untuk Pengujian Peforma Sistem AC 

Pada Mobil Honda Menggunakan Mikrokontroler 

ADHAM FEBRIANA 

 
 
 

ABSTRAK 

 
Sistem Air Conditioning (AC) pada kendaraan berperan penting dalam 

memberikan kenyamanan berkendara. Namun, proses pengujian performa sistem 
AC di bengkel masih menggunakan beberapa alat ukur konvensional, seperti 
manifold gauge analog, termometer digital, dan higrometer, sehingga memerlukan 
waktu lebih lama serta pencatatan hasil pengujian masih dilakukan secara manual. 
Penelitian ini bertujuan merancang alat diagnostik Heating, Ventilation, and Air 
Conditioning (HVAC) berbasis mikrokontroler ESP32 yang mampu mengukur, 
menampilkan, dan menyimpan data performa sistem AC kendaraan secara otomatis 
dan real-time.   

Metode penelitian meliputi perancangan perangkat keras dan perangkat 
lunak, implementasi sistem, serta pengujian alat. Perangkat keras terdiri atas 
mikrokontroler ESP32, dua pressure transmitter untuk mengukur tekanan 
refrigeran sisi rendah dan sisi tinggi, dua sensor suhu DS18B20 untuk mengukur 
suhu udara masuk dan keluar, serta sensor DHT22 untuk mengukur kelembapan 
udara kabin. Perangkat lunak dikembangkan menggunakan Arduino IDE dengan 
antarmuka web berbasis PHP dan MySQL sebagai media monitoring dan 
penyimpanan data. Pengujian dilakukan pada sistem AC mobil Honda dengan 
membandingkan hasil pengukuran sensor terhadap manifold gauge analog, 
termometer digital, dan higrometer digital selama 10 menit.   

Hasil penelitian menunjukkan bahwa sensor tekanan memiliki rata-rata 
selisih sebesar 0,6 psi pada sisi rendah dan 2,2 psi pada sisi tinggi dibandingkan 
manifold gauge analog. Sensor DS18B20 menghasilkan selisih pengukuran 0°C 
terhadap termometer digital, sedangkan sensor DHT22 memiliki rata-rata selisih 
1% dibandingkan higrometer digital. Sistem antarmuka web berhasil menampilkan 
data secara real-time dan menyimpan hasil pengujian secara otomatis dengan 
tingkat keberhasilan 100%. Selain itu, penggunaan alat mampu meningkatkan 
efisiensi pengujian dari 20–25 menit menjadi 10–15 menit, sehingga teknisi dapat 
melakukan pekerjaan lain selama proses pengujian berlangsung. Dengan demikian, 
alat diagnostik HVAC yang dirancang dapat menjadi alternatif pengganti alat ukur 
konvensional dalam proses diagnosis performa sistem AC kendaraan. 
 
Kata kunci: HVAC, AC Mobil, Mikrokontroler ESP32, Sensor, Diagnostik, Web 
Interface.  
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Design of an HVAC Diagnostic Tool for Testing AC System Performance in 

Honda Cars Using a Microcontroller 

ADHAM FEBRIANA 

 
 

ABSTRACT 

 
A vehicle's air conditioning (AC) system plays a crucial role in ensuring 

driving comfort. However, performance testing in workshops still relies on 
conventional tools—such as analog manifold gauges, digital thermometers, and 
hygrometers—resulting in longer testing times and the need for manual data 
recording. This research aims to design an ESP32 microcontroller-based HVAC 
diagnostic tool capable of automatically measuring, displaying, and storing vehicle 
AC system performance data in real-time. 

The research methodology encompasses hardware and software design, 
system implementation, and device testing. The hardware consists of an ESP32 
microcontroller, two pressure transmitters for measuring low- and high-side 
refrigerant pressures, two DS18B20 temperature sensors for measuring inlet and 
outlet air temperatures, and a DHT22 sensor for measuring cabin air humidity. The 
software was developed using the Arduino IDE, featuring a PHP and MySQL-based 
web interface for monitoring and data storage. Testing was conducted on a Honda 
car air conditioning system by comparing sensor measurements against readings 
from an analog manifold gauge, a digital thermometer, and a digital hygrometer 
over a 10-minute period. 

Research results indicate that the pressure sensor exhibits an average 
deviation of 0.6 psi on the low side and 2.2 psi on the high side compared to analog 
manifold gauges. The DS18B20 sensor shows a 0°C measurement difference 
relative to a digital thermometer, while the DHT22 sensor shows an average 
deviation of 1% compared to a digital hygrometer. The web interface system 
successfully displays real-time data and automatically saves test results with a 
100% success rate. Furthermore, using this device improves testing efficiency—
reducing the duration from 20–25 minutes to 10–15 minutes—thereby allowing 
technicians to attend to other tasks while the test is in progress. Thus, the designed 
HVAC diagnostic tool serves as a viable alternative to conventional measuring 
instruments for diagnosing vehicle air conditioning system performance. 
 
Keywords: HVAC, Car Air Conditioner, ESP32 Microcontroller, Sensor, 
Diagnostics, Web Interface. 
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