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Prototipe Sistem Kontrol Otomatis pada Depot Air Minum Gratis di Masjid
Jami’ Al-Mukhlis Sunter Berbasis Internet of Things

Maswilham ‘Adzmi

Dosen Pembimbing: Vina Oktaviani, S.Pd., M.T. dan Dr. Imam Arif
Rahardjo, S.Pd., M.T.

ABSTRAK

Pengelolaan depot air minum gratis di Masjid Jami' Al-Mukhlis Sunter yang masih
manual rentan terhadap pengisian berlebih dan sulit didata. Penelitian ini bertujuan
untuk merancang, mengimplementasikan, dan menguji prototipe sistem kontrol
otomatis pada depot air minum gratis berbasis Internet of Things guna membatasi
kuota harian dan memantau distribusi air secara efisien. Penelitian ini menggunakan
metode Research and Development (R&D) dengan model pengembangan produk
V-Model. Sistem ini dikendalikan oleh papan mikrokontroler ESP32 DEVKIT-V1,
dipadukan dengan sensor RFID PN532 untuk otentikasi identitas pengguna, sensor
Water Flow FS300A untuk menakar volume air galon 19 liter, sensor ultrasonik
HC-SR04 untuk membaca ketinggian air pada tandon air minum, serta sensor
inframerah untuk mendeteksi posisi galon. Sistem juga dilengkapi dengan
Uninterruptible Power Supply (UPS) dan fitur pencatatan data ganda melalui modul
SD Card dan integrasi Google Spreadsheet. Hasil pengujian menunjukkan bahwa
sistem beroperasi dengan sangat baik. Modul RFID memiliki tingkat akurasi
pembacaan Unique Identifier (UID) sebesar 100%. Sensor Water Flow mencatat
tingkat akurasi 98,93% dengan selisih volume rata-rata 15 ml, dan sistem berhasil
secara presisi membatasi kuota pengisian 1 galon per-hari bagi pengguna terdaftar.
Sinkronisasi data antara penyimpanan lokal dan cloud berjalan secara otomatis
tanpa kendala. Kesimpulannya, penelitian ini  berhasil merancang,
mengimplementasi, dan menguji prototipe sistem kontrol otomatis pada depot air
minum gratis di Masjid Jami’ Al-Mukhlis Sunter berbasis Internet of Things.

Kata kunci: Depot Air Minum, ESP32 DEVKIT-V1, Internet of Things, V-Model,
Water Flow Sensor.
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Prototype of an Automatic Control System for the Free Drinking Water Station
at the Jami’ Al-Mukhlis Mosque Sunter Based on the Internet of Things

Maswilham ‘Adzmi

Supervisor: Vina Oktaviani, S.Pd., M.T. and Dr. Imam Arif Rahardjo, S.Pd.,
M.T.

ABSTRACT

The management of the free drinking water station at the Jami' Al-Mukhlis Mosque
in Sunter, which is still done manually, is prone to overfilling and is difficult to track.
This study aims to design, implement, and test a prototype of an Internet of Things
(loT)-based automated control system for the free drinking water station to limit
daily quotas and monitor water distribution efficiently. This study employs the
Research and Development (R&D) method using the V-Model product development
framework. The system is controlled by an ESP32 DEVKIT-VI1 microcontroller
board, combined with a PN532 RFID sensor for user identity authentication, an
FS300A4 water flow sensor to measure the volume of a 19-liter water gallon, an HC-
SR04 ultrasonic sensor to read the water level in the drinking water tank, and an
infrared sensor to detect the position of the water gallon. The system is also
equipped with an Uninterruptible Power Supply (UPS) and dual data logging
capabilities via an SD card module and Google Spreadsheet integration. Test
results show that the system operates very well. The RFID module has a 100%
accuracy rate for reading Unique Identifiers (UIDs). The Water Flow Sensor
recorded an accuracy rate of 98.93% with an average volume discrepancy of 15 ml,
and the system successfully and precisely limited the refill quota to 1 gallon per day
for registered users. Data synchronization between local and cloud storage runs
automatically and without issues. In conclusion, this study successfully designed,
implemented, and tested a prototype of an automated control system for the free
drinking water station at the Jami’ Al-Mukhlis Mosque in Sunter, based on the
Internet of Things.

Keywords: Drinking Water Station, ESP32 DEVKIT-VI, Internet of Things, V-
Model, Water Flow Sensor.
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