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ABSTRAK 

 

Penelitian ini bertujuan merancang sistem monitoring kadar pH dan suhu air 
kolam renang berbasis Internet of Things (IoT) untuk menjaga kualitas air sesuai 
standar kesehatan. Kasus di Kolam Renang Gajayana yang memiliki pH jauh di 
bawah standar menjadi latar belakang pentingnya sistem pemantauan real-time 
yang akurat dan responsif. Sistem ini diharapkan membantu pengelola dalam 
menentukan tindakan perawatan air agar keamanan dan kenyamanan pengguna 
tetap terjaga.  

Perangkat keras menggunakan mikrokontroler ESP32, sensor pH, sensor suhu 
DS18B20, LCD, buzzer, dan koneksi web server melalui Firebase. Pembacaan dari 
sensor pH dan sensor suhu akan memberikan nilai – nilai yang dibaca oleh ESP32 
dan ditampilkan pada LCD. Data dikirimkan ke Firebase Server melalui intenet 
jaringan WiFi dengan menginisialisasi WiFi SSID, WiFi Password, dan username. 
Kemudian data dikirim ke website monitoring secara real-time dan notifikasi 
diberikan melalui Telegram Bot jika parameter berada di luar batas aman (pH 7–
7,8; suhu 16–40°C) dan menyalakan buzzer. 

Uji akurasi menunjukkan sensor pH memiliki sensitivitas 99,96 % dan sensor 
suhu 99,91%. Hasil pengujian membuktikan sistem mampu memantau pH dan suhu 
dengan presisi tinggi, respon cepat dengan waktu 0,1 detik, dan alarm notifikasi 
yang bekerja sesuai kondisi lapangan. Sistem ini efektif digunakan untuk 
pengelolaan kualitas air kolam renang secara praktis, efisien, dan berkelanjutan. 

 
Kata Kunci: Buzzer, IoT, LCD, Sensor PH, Sensor Suhu, Telegram, Web Server 
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ABSTRACT 

 

This research aims to design an Internet of Things (IoT)-based monitoring 
system for pH levels and water temperature in swimming pools to maintain water 
quality in accordance with health standards. The case at Gajayana Swimming 
Pool, which has a pH level far below the standard, highlights the importance o f 
an accurate and responsive real-time monitoring system. The system is expected 
to assist pool managers in determining proper water treatment actions to ensure 
user safety and comfort. 

The hardware consists of an ESP32 microcontroller, a pH sensor, a 
DS18B20 temperature sensor, an LCD, a buzzer, and a web server connection via 
Firebase. Readings from the pH and temperature sensors are processed by the 
ESP32 and displayed on the LCD. Data is transmitted to the Firebase server over 
a WiFi network by initializing the WiFi SSID, WiFi password, and username. The 
data is then sent to the monitoring website in real time, and notifications are 
delivered through a Telegram Bot if the parameters exceed the safe limits (pH 7–
7.8; temperature 16–40°C), while simultaneously activating the buzzer. 

Accuracy testing showed that the pH sensor has a sensitivity of 99.96% and 
the temperature sensor 99.91%. The test results demonstrated that the system is 
capable of monitoring pH and temperature with high precision, a fast response 
time of 0.1 seconds, and an alarm notification that functions according to field 
conditions. This system is effective for practical, efficient, and sustainable 
swimming pool water quality management. 
 

Keywords: Buzzer, IoT, LCD, PH Sensor, Temperature Sensor, Telegram, Web 
                   Server   
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