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ABSTRAK

Air merupakan kebutuhan dasar yang harus memenuhi standar kualitas
agar aman digunakan. Permenkes No. 2 Tahun 2023 menetapkan pH air 6,5—
8,5 dan TDS <300 mg/L.

Penelitian ini bertujuan merancang aplikasi Hydroscan dengan alat
berbasis ESP-32 untuk mengukur pH dan TDS air, menampilkan hasil secara
real-time, serta menyimpan riwayat pengukuran lengkap dengan waktu dan
lokasi GPS. Jenis penelitian adalah eksperimen semu dengan desain posttest
only control group design menggunakan model pengembangan Waterfall.
Tahapan meliputi analisis kebutuhan, perancangan perangkat keras dan lunak,
implementasi program dengan Arduino IDE dan Flutter, serta pengujian
dengan membandingkan hasil alat Hydroscan dengan pH meter dan TDS
meter standar di Laboratorium Kesehatan Lingkungan Kabanjahe.

Hasil penelitian menunjukkan Hydroscan berhasil mengintegrasikan
sensor pH dan TDS berbasis ESP-32 yang terhubung ke aplikasi Android
melalui Bluetooth Low Energy (BLE). Analisis error menunjukkan deviasi pH
0,08-0,25 unit (rata-rata 0,17) dan TDS 4-11 mg/L (rata-rata 7,3 mg/L). Nilai
tersebut masih dalam batas toleransi pengukuran lapangan. Kesimpulannya,
Hydroscan berbasis ESP-32 layak digunakan sebagai alternatif pemantauan
kualitas air yang portable, praktis, dan mendukung surveilans kesehatan
lingkungan.

Kata kunci : pH, TDS, ESP-32, Aplikasi Hydroscan, Kualitas Air.
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ABSTRACT

Water is a basic necessity that must meet quality standards to be safe
for use. Ministry of Health Regulation No. 2 of 2023 sets water pH at 6.5-8.5
and TDS <300 mg/L.

This study aims to design the Hydroscan application with an ESP-32-
based device to measure water pH and TDS, display real-time results, and
save measurement history complete with time and GPS location. The research
type is a quasi-experiment with a post-test only control group design using the
Waterfall development model. The stages included needs analysis, hardware
and software design, program implementation with Arduino IDE and Flutter,
and testing by comparing the Hydroscan device's results with standard pH and
TDS meters at the Kabanjahe Environmental Health Laboratory.

The study results show that Hydroscan successfully integrates ESP-32-
based pH and TDS sensors connected to an Android application via Bluetooth
Low Energy (BLE). Error analysis showed a pH deviation of 0.08-0.25 units
(average 0.17) and a TDS deviation of 4—11 mg/L (average 7.3 mg/L). These
values are still within the tolerance limits for field measurements. In conclusion,
the ESP-32-based Hydroscan is suitable for use as a portable, practical, and
viable alternative for monitoring water quality and supporting environmental
health surveillance.

Keywords: pH, TDS, ESP-32, Hydroscan Application, Water Quality.
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