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ABSTRAK 

Stabilitas suhu dan kelembapan di ruang server dan laboratorium komputer sangat 

penting untuk menjaga kinerja optimal serta memperpanjang usia perangkat elektronik. 

Penelitian ini mengembangkan prototipe sistem monitoring dan pengendalian HVAC 

(Heating, Ventilation, and Air Conditioning) berbasis mikrokontroler ESP32 yang 

terintegrasi dengan protokol Modbus RTU dan jaringan sensor nirkabel (Wireless 

Sensor Network) menggunakan koneksi WiFi. Sistem menggunakan sensor SHT20 

untuk mengukur suhu dan kelembapan, yang datanya dikirim melalui RS485 ke ESP32 

dan ditampilkan secara lokal menggunakan layar OLED serta secara nirkabel ke 

platform PRTG Network Monitor dan Firebase. Data suhu CPU komputer juga 

diintegrasikan melalui perangkat lunak AIDA64 dan dikirim menggunakan script 

Python. Selain pemantauan, sistem ini juga menyediakan fitur kontrol pendingin 

ruangan (AC) secara jarak jauh melalui antarmuka web. Perintah dari pengguna dikirim 

melalui website dan diteruskan oleh ESP32 ke modul infrared (IR) untuk 

mengendalikan AC. Visualisasi data disediakan melalui antarmuka web berbasis 

React.js dan Next.js. Hasil implementasi menunjukkan bahwa sistem mampu 

melakukan monitoring suhu dan kelembapan secara real-time dan efisien, serta 

memberikan kemudahan akses dan kontrol melalui jaringan lokal maupun internet. 

Penelitian ini membuktikan bahwa integrasi antara WSN, kontrol berbasis web, dan 

antarmuka visualisasi modern dapat menjadi solusi efektif dalam pengelolaan 

lingkungan ruang server dan laboratorium komputer. 

Kata Kunci : HVAC, ESP32, Modbus, Wireless Sensor Network, PRTG, Internet of 

things (IoT) 
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ABSTRACT 

Temperature and humidity stability in server rooms and computer labs is essential 

to maintain optimal performance and extend the lifespan of electronic devices. This 

study develops a prototype of an HVAC (Heating, Ventilation, and Air Conditioning) 

monitoring and control system based on an ESP32 microcontroller integrated with the 

Modbus RTU protocol and a wireless sensor network (Wireless Sensor Network) using 

a WiFi connection. The system uses an SHT20 sensor to measure temperature and 

humidity, with the data transmitted via RS485 to the ESP32 and displayed locally 

through an OLED screen, as well as wirelessly to the PRTG Network Monitor and 

Firebase platforms. Computer CPU temperature data is also collected using AIDA64 

software and sent via a Python script. In addition to monitoring, the system allows 

remote control of the air conditioning (AC) unit through a web interface. User 

commands from the website are received by the ESP32 and forwarded to an infrared 

(IR) module to control the AC. Data visualization is provided via a React.js and Next.js-

based web interface. The implementation results show that the system is capable of 

real-time and efficient temperature and humidity monitoring, with convenient remote 

control accessible via local network or the internet. This research demonstrates that 

the integration of WSN, web-based control, and modern visualization interfaces can 

provide an effective solution for managing server room and computer lab 

environments. 

Keywords: HVAC, ESP32, Modbus, Wireless Sensor Network, PRTG, IoT 
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