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ABSTRAK

Pemantauan level bahan bakar solar pada tangki generator secara manual
menggunakan alat ukur fisik memiliki keterbatasan, antara lain membutuhkan
inspeksi langsung ke lokasi, rentan terhadap kesalahan pembacaan, serta tidak
mampu memberikan informasi secara real-time. Penelitian ini bertujuan untuk
merancang dan membangun prototipe sistem monitoring level tangki solar berbasis
Internet of Things (10T) yang mampu membaca level secara otomatis, mengirimkan
data secara nirkabel, dan memberikan notifikasi jarak jauh kepada pengguna.
Sistem yang dirancang menggunakan sensor ultrasonik HC-SR04 untuk membaca
jarak permukaan cairan, mikrokontroler ESP32 sebagai pengendali utama, dan
modul LoRa SX1278 433 MHz sebagai media komunikasi antara node transmitter
dan node receiver. Tangki yang digunakan berbentuk frustum dengan tinggi 30 cm,
jari-jari atas 11 cm, dan jari-jari bawah 9,5 cm. Pembacaan sensor menggunakan
metode median dari lima sampel untuk meningkatkan kestabilan data. Volume
cairan dihitung menggunakan rumus frustum parsial dan dikonversi menjadi
persentase level. Node receiver mengirimkan notifikasi melalui Telegram Bot API
dan menyimpan data secara otomatis ke Google Spreadsheet melalui koneksi Wi-
Fi. Hasil pengujian menunjukkan bahwa sensor ultrasonik HC-SR04 mampu
membaca jarak permukaan cairan dengan akurasi rata-rata 93,45%. Pengujian
kalibrasi volume menggunakan rumus frustum menghasilkan akurasi rata-rata
90,87% terhadap pengukuran manual menggunakan gelas ukur. Komunikasi LoRa
berhasil mentransmisikan data pada jarak 100 meter hingga 600 meter dengan nilai
RSSI antara -78 dBm dan -116 dBm, sedangkan pada jarak 700 meter data tidak
lagi diterima. Notifikasi Telegram dan penyimpanan data Google Spreadsheet
berjalan dengan baik selama koneksi Wi-Fi tersedia. Sistem tetap dapat
menjalankan fungsi lokal berupa LED dan buzzer ketika koneksi internet tidak
tersedia.

Kata Kunci: ESP32, HC-SR04, LoRa SX1278, monitoring level tangki,
frustum, Telegram Bot, Google Spreadsheet, 10T.
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ABSTRACT

Manual monitoring of diesel fuel levels in generator tanks using physical
measuring tools has several limitations, including the need for direct on-site
inspection, susceptibility to human reading errors, and inability to provide real-
time information. This research aims to design and build an Internet of Things
(loT)-based prototype system capable of automatically reading tank levels,
wirelessly transmitting data, and providing remote notifications to users. The
designed system uses an HC-SR04 ultrasonic sensor to measure the liquid surface
distance, an ESP32 microcontroller as the main controller, and an SX1278 LoRa
module at 433 MHz as the communication medium between the transmitter node
and receiver node. The tank used has a frustum shape with a height of 30 cm, top
radius of 11 cm, and bottom radius of 9,5 cm. Sensor readings use the median
method from five samples to improve data stability. Liquid volume is calculated
using the partial frustum formula and converted into a level percentage. The
receiver node sends notifications via Telegram Bot API and automatically saves
data to Google Spreadsheet through a Wi-Fi connection. Test results show that the
HC-SR04 ultrasonic sensor measured the liquid surface distance with an average
accuracy of 93.45%. Volume calibration using the frustum equation achieved an
average accuracy of 90.87% compared with manual measurements using a
measuring cup. LoRa communication successfully transmitted data from 100
metres to 600 metres, with RSSI values ranging from -78 dBm to -116 dBm, while
no data were received at 700 metres. Telegram notifications and Google
Spreadsheet data storage operated properly when a Wi-Fi connection was
available. The system continued to perform local functions through the LED and
buzzer when the internet connection was unavailable.

Keywords: ESP32, HC-SR04, LoRa SX1278, tank level monitoring, frustum,
Telegram Bot, Google Spreadsheet, 10T.
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