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ABSTRAK 
 

Air tanah merupakan salah satu sumber air yang dikonsumsi oleh masyarakat 

Indonesia. Namun mutu air tanah yang dihasilkan setiap daerah berbeda-beda. 

Persyaratan mutu air minum diatur oleh Peraturan Menteri Kesehatan Republik 

Indonesia Nomor: 492/Menkes/Per/IV/2010. Salah satu parameter yang diatur 

yaitu total zat padat terlarut (TDS) maksimal sebesar 500ppm. Kandungan TDS air 

pada lokasi tertentu berbeda, tergantung tingkat larutan mineral yang ada 

didaerah tersebut. Air yang mengandung mineral tinggi tidak baik untuk 

kesehatan, karena mineral tersebut tidak hilang walaupun dengan cara direbus. 

Dalam tugas akhir ini telah dirancang sensor TDS, yang digunakan sebagai elemen 

umpan balik sistem otomatisasi filter air tanah. Pemasangan sensor TDS pada 

sistem, bertujuan agar kadar TDS air hasil filter dapat dimonitor secara real time. 

Dan sistem dapat secara otomatis menjaga kadar TDS sesuai setpoint. Sensor TDS 

dirancang menggunakan metode elektro konduktivitas. Sensor TDS terdiri dari: 

dua buah probe dengan bahan gold alumunium alloy, Op-amp TL074 sebagai 

pembangkit gelombang sinus dan pengkondisian sinyal analog, mikrokontroller 

ESP-12E sebagai kontrol sensor, LCD 16x02 dan keypad 4x4 sebagai antarmuka 

sistem entry, modbus RS485 sebagai antarmuka komunikasi sensor TDS dan 16bit 

ADC eksternal ADS1115 untuk merubah sinyal analog ke digital. Sensor TDS 

dirancang dengan rentang pengukuran 0ppm sampai 2000ppm. Berdasarkan hasil 

pengujian sensor TDS yang telah dilakukan, didapatkan error sebesar 2,72%% 

dibandingkan dengan EZ-9908 dan 6,76% dibandingkan dengan TDS-3. Hasil 

pengujian respon sistem, dengan kondisi nila TDS air awal sebesar 887,57ppm dan 

nilai setpoint sebesar 300 ppm, didapatkan waktu turun (Setling Time (ts)) tercapai 

selama 200 menit. 

 

Kata Kunci: total padatan terlarut (TDS), sensor konduktivitas, ESP-12E, 

otomatisasi filter air, Modbus RS485 
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ABSTRACT 
 

Ground water is a source of water consumed by the people of Indonesia. However, 

the quality of groundwater produced varies from region to another. The 

requirements for the quality of drinking water are regulated by the Regulation of 

the Minister of Health of the Republic of Indonesia Number: 492 / Menkes / Per / 

IV / 2010. One of the parameters regulated is the maximum total dissolved solids 

(TDS) of 500ppm. The TDS content of water in certain locations is different, 

depending on the level of mineral solution in the area. Water that contains high 

minerals is not good for health, because these minerals are not l disappear even 

by boiling. In this final project has designed a TDS sensor, which is used as a 

element feedback groundwater filter automation system. The installation of the 

TDS sensor in the system is intended so that the TDS level of the filtered water 

can be monitored in real time. And the system can automatically maintain TDS 

levels according to the setpoint. The TDS sensor is designed using the electro 

conductivity method. The TDS sensor consists of: two probes with gold aluminum 

alloy material, the TL074 op-amp as a sine wave generator and analog signal 

conditioning, an ESP-12E microcontroller as a sensor control, a 16x02 LCD and a 

4x4 keypad as an entry system interface, a RS485 modbus as a communication 

interface. TDS sensor and external 16bit ADC ADS1115 to convert analog to digital 

signal. The TDS sensor is designed with a measurement range of 0ppm to 

2000ppm. Based on the results of the TDS sensor testing that has been done, the 

error is 2.72 %% compared to EZ-9908 and 6.76% compared to TDS-3.  

The results of the system response test, with the initial water TDS value of 

887.57ppm and the setpoint value of 300 ppm, it was found that the setting time 

(ts) was reached for 200 minutes. 

 

 

Keywords: total dissolved solids (TDS), conductivity sensors, ESP-12E, air filter 

automation, Modbus RS485 
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