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ABSTRAK

Air bersih merupakan kebutuhan dasar manusia, namun pemantauan kualitas dan
kuantitas air rumah tangga secara konvensional masih bersifat manual dan tidak
real-time, sehingga masalah seperti penurunan kualitas air maupun nilai debit sering
kali baru disadari setelah kondisinya memburuk. Penelitian ini bertujuan
merancang dan merealisasikan sistem monitoring kualitas air (pH dan TDS) serta
debit air rumah tangga berbasis Internet of Things (IoT) dan cloud. Sistem dibangun
menggunakan mikrokontroler ESP32 yang terintegrasi dengan sensor pH, sensor
TDS, sensor flow YF-S201, sensor suhu DS18B20, dan modul RTC DS3231. Data
hasil pengukuran dikirimkan secara real-time ke platform Blynk untuk dipantau
melalui smartphone, sekaligus dicatat secara otomatis ke Google Spreadsheet, serta
dilengkapi notifikasi peringatan dini apabila terjadi hasil pengukuran diluar ambang
batas yang telah ditentukan pada parameter kualitas atau debit air. Pengujian
dilakukan dengan membandingkan pembacaan sensor terhadap alat ukur
standar/komersial serta pengujian sistem secara menyeluruh selama kurang lebih
empat jam. Hasil pengujian menunjukkan sensor pH memiliki tingkat error rata-
rata sebesar 2,81% terhadap larutan buffer standar, sensor TDS memiliki error
sebesar 1,44% terhadap alat ukur komersial, dan sensor flow mampu membaca
debit air secara real-time dengan baik. Pengiriman data ke Blynk dan Google
Spreadsheet berjalan andal dengan kemampuan reconnect otomatis, dan sistem
notifikasi berfungsi sesuai rancangan. Secara keseluruhan, sistem yang
dikembangkan terbukti mampu memantau kualitas dan debit air rumah tangga
secara real-time, akurat, dan jarak jauh.

Kata kunci: [oT, ESP32, pH, TDS, sensor flow, Blynk, Google Spreadsheet,
monitoring kualitas air



ABSTRACT

Clean water is a fundamental human need, yet conventional monitoring of
household water quality and quantity remains manual and non-real-time, so
problems such as declining water quality or abnormal flow rates are often only
noticed after conditions have worsened. This study aims to design and implement
an Internet of Things (IoT) and cloud-based system for monitoring household water
quality (pH and TDS) and water flow rate. The system was built using an ESP32
microcontroller integrated with a pH sensor, TDS sensor, YF-S201 flow sensor,
DS18B20 temperature sensor, and a DS3231 RTC module. Measurement data is
transmitted in real time to the Blynk platform for smartphone monitoring,
automatically logged to Google Spreadsheet, and equipped with early-warning
notifications whenever water quality or flow anomalies occur. Testing was carried
out by comparing sensor readings against standard/commercial measuring
instruments, followed by a continuous system test of approximately four hours.
Results show the pH sensor achieved an average error of 2.81% against standard
buffer solutions, the TDS sensor an error of 1.44% against a commercial meter, and
the flow sensor successfully measured water flow in real time. Data transmission to
Blynk and Google Spreadsheet proved reliable, with automatic WiFi/server
reconnection, and the notification system functioned as designed. Overall, the
developed system proved capable of monitoring household water quality and flow
rate accurately, reliably, and remotely.

Keywords: IoT, ESP32, pH, TDS, flow sensor, Blynk, Google Spreadsheet, water
quality monitoring
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