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ABSTRAK 

Perkembangan teknologi yang pesat mendorong kemudahan akses 

informasi melalui Internet of Things (IoT). Di sektor industri manufaktur, panel 

kendali motor listrik memiliki peranan penting sehingga diperlukan sistem 

monitoring yang mampu bekerja secara real-time dan jarak jauh. Penelitian ini 

bertujuan merancang sistem monitoring arus, tegangan, suhu, dan kelembaban pada 

panel kendali motor listrik berbasis IoT. Sistem menggunakan ESP32 sebagai 

pengelola data dari sensor PZEM-004T untuk pengukuran arus dan tegangan serta 

sensor DHT22 untuk suhu dan kelembaban. Data dikirim melalui modul LoRa 

transmitter ke LoRa receiver, diteruskan ke ESP32 receiver, dan ditampilkan pada 

platform ThingSpeak. Metode penelitian dilakukan dengan pengambilan masing-

masing 30 data pada setiap parameter di beberapa variasi jarak untuk menganalisis 

jangkauan komunikasi, akurasi pengukuran, dan delay sistem. Hasil penelitian 

menunjukkan bahwa sistem mampu melakukan komunikasi data dengan baik 

hingga jarak 400 meter, di mana receiver masih dapat menerima data, memberikan 

feedback ke transmitter, serta menampilkan data pada ThingSpeak. Pengujian 

akurasi menunjukkan rata-rata persentase error arus 6,73%, tegangan 0,19%, suhu 

1,44%, dan kelembaban 9,35% yang tergolong cukup akurat. Selain itu, nilai delay 

pada setiap variasi jarak konstan sebesar 345 ms yang menandakan pengiriman data 

berlangsung stabil. 

 

Kata Kunci: IoT, panel kendali, PZEM004T, DHT 22, ESP32, LoRa, ThingSpeak 
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ABSTRACT 

Rapid technological developments have facilitated access to information 

through the Internet of Things (IoT). In the manufacturing industry, electric motor 

control panels play an important role, requiring a monitoring system that is capable 

of working in real time and remotely. This study aims to design an IoT-based 

monitoring system for current, voltage, temperature, and humidity in electric motor 

control panels. The system uses ESP32 as a data manager from the PZEM-004T 

sensor for current and voltage measurements and the DHT22 sensor for 

temperature and humidity. The data is sent through the LoRa transmitter module to 

the LoRa receiver, forwarded to the ESP32 receiver, and displayed on the 

ThingSpeak platform. The research method involved collecting 30 data points for 

each parameter at several different distances to analyze communication range, 

measurement accuracy, and system delay. The results showed that the system was 

able to communicate data well up to a distance of 400 meters, where the receiver 

could still receive data, provide feedback to the transmitter, and display the data 

on ThingSpeak. Accuracy testing showed an average error percentage of 6.73% for 

current, 0.19% for voltage, 1.44% for temperature, and 9.35% for humidity, which 

is considered quite accurate. In addition, the delay value at each distance variation 

was constant at 345 ms, indicating that data transmission was stable. 

 

Keywords: IoT, control panel, PZEM004T, DHT22, ESP32, LoRa, ThingSpeak 
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