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Abstract 
This project builds a water turbidity meter with an Arduino UNO board and a turbidity sensor to check how clear water is. The system 
establishes a connection of the turbidity sensor to an LCD display by means of an I2C module that presents real-time current turbidity in the 
water. Arduino UNO plays the role of the focal person that computes information from the sensor and translates it into readable forms of 
turbidity levels. The use of I2C interfacing makes sensor, Arduino, and LCD talk to each other easily so the data can quickly be presented 
properly. This system provides a low-cost convenient to transport method of water quality monitoring in various locations. It is suitable for 
teaching, environmental monitoring fieldwork, water treatment, and research. The project demonstrates the utilization of open-source hardware 
for environmental monitoring based on simplifying it to be accurate and user friendly. 
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1. Introduction 
Water ranks as a super important natural resource. Making 
sure it stays high-quality matters for folks' health taking care 
of the environment, and managing resources. You know, the 
stuff to check water's all good includes its temperature how 
clear it is, its pH, and if it's got enough oxygen dissolved in it 
[1]. Out of these how clear the water is, or turbidity shows if 
the water's dirty because it tells you about particles floating 
around that could be nasty for fish and people drinking it. The 
goal of this research is to craft a system to keep an eye on 
water using the Arduino UNO microcontroller [Figure 1]. It'll 
be hooked up to a murkiness detector like turbidity sensor and 
an I2Cbased LCD screen plus some jumper wires to check 
water cleanliness on the fly. The Arduino UNO's a big deal in 
the DIY scene for all sorts of sensing and robot stuff cause it 
doesn't cost an arm and a leg, it can do a bunch of different 
things, and it's not a headache to use. Hooking up the LCD 
with the I2C method is a breeze, it makes the wires less of a 
tangled mess and ensures the data doesn't get wonky when it 
sends we’re aiming to build a budget-friendly easy-to-carry, 
and simple-to-use water checking gadget [2]. This device will 
give useful information regarding water purity, and it's 
becomes be super convenient for people studying or working 
in environmental science and water resource management. 

2. Methodology 
The hardware configuration involves connecting turbidity 
sensor to Arduino, and then getting the LCD display to 
communicate with it using I2C communication. So, you 
connect the turbidity sensor an analog input pin on the 
Arduino, such as A0 or whatever. Then, the I2C thingy of the 
LCD gets connected to the SDA and SCL pins of the Arduino. 
Blow’s what the standard wiring chart is like for all of this 
stuff. 
 
A) System Design and Components 
i). Turbidity Sensor [Figure 2] 

• Connect VCC to 5V. 
• Connect GND to the Ground. 
• Connect Output to Analog Pin A0. 

 
ii). LCD 16×2 with I2C Module Connections [Figure 3] 

• Connect VCC to 5V. 
• Connect GND to the Ground. 
• Connect Output to Analog Pin A0. 

 
SDA to SDA (use Arduino pin A4 for Arduino UNO). SCL to 
SCL (use Arduino pin A5 for Arduino UNO). The sensor 
needs calibration to give precise turbidity measurements. This 
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means you gotta match the sensor's readings with clear 
turbidity standards, like NTU (that stands for Nephelometric 
Turbidity Units, by the way). 
Here's how it goes: Take a bunch of water samples that you 
already know the turbidity for, check what the sensor says for 
each, and jot that down. With those notes, you make a curve 
for calibrating stuff. Then, the Arduino takes the sensor's 
basic analog numbers and figures out the actual turbidity 
levels using your curve. 
 
Define the Hardware Comes with Some Key Components 
i). The Arduino UNO Microcontroller acts as the boss of the 

system handling the info from the murkiness detector and 
displaying it on the screen for you to see shown in Figure 
1. 

 

 
 

Fig 1: Arduino UNO 
 
ii). Let's talk about this Turbidity Sensor, like the TSD-10. 

Its job is to figure out how murky the water is by 
checking out the suspended bits floating around in it [3]. 
This cool device shoots some light into the water and 
then checks how much of that light the little bits bounce 
back. It then tells you what's up with the water's 
cloudiness in units called NTU stands for (Nephelometric 
Turbidity Unit,) shown in figure 2. 

 

 
 

Fig 2: Turbidity sensor with module 
 
iii). The 16x2 LCD screen taps into an I2C module to give 

you the dirtiness level of the water as it happens. This 
I2C buddy cuts down on how many wires you got to 
hook up from your Arduino to the screen, which makes 
everything run smoother and easier to set up shown in 
figure 3. 

 

 
 

Fig 3: LCD 16×2 with I2C Module 
 
iv). You need a breadboard and some jumper cables to get all 

your parts talking to each other. They're super handly for 
when you're trying to figure things out and building a 
prototype shows in figure 4 and figure shows Hardware 
setup & block diagram shown in [Figure 5]. 

 
A Hardware Setup 

 

 
 

Fig 4: Jumper wire connected with all of the above 
Components 

 
A) Code [4] 

#include 
 

<LiquidCrystal_I2C.h> LiquidCrystal_I2C lcd(0x27, 2, 16); 
int sensorPin = A0; 

void setup() 
{ 

Serial.begin(9600); 
//initialize LCD lcd.init(); 

//turn on LCD 
backlight lcd.backlight( 

); 
} 

void loop() { 
int sensorValue = analogRead(sensorPin); 

 
Serial.println(sensorValue); 

int turbidity = map(sensorValue, 0, 520, 
100, 0); 

delay(100); lcd.setCursor(0, 0); 
lcd.print("Turbidity 

:" 
); lcd.print(" "); lcd.setCursor(10, 0); 

lcd.print(turbidity) 
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; delay(100); if (turbidity < 20) 
{ lcd.setCursor(0, 1); lcd.print(" its CLEAR 

"); Serial.print(" its CLEAR "); 
 

if (turbidity > 50) 
{ lcd.setCursor(0, 1); lcd.print(" its DIRTY "); Serial.print(" 

its DIRTY "); 

 
Block Diagram 
 

 
 

Fig 5: Block diagram 
 

3. Result and Discussion 
We ran the turbidity monitor on a single water sample we 
spiked with some dirt. It was a way to prepare for real-life 
scenarios where water can get all murky. This experiment was 
to see if our gear could detect and display how murky the 
water got with dirt floating in it. 
Here's what went down: 
We used tap water and mixed in a little garden dirt—not more 
than what you'd scoop with a tablespoon into a 200 ml water 
glass. 
• The sensor's analog readout hit 810. 
• That translates to a voltage of 3.97V. 
• Look at it, the water was super murky kind of brownish. 
 
And the LCD showed something like "Turbidity: High." If it's 
set up for numbers, it would show those instead. 
 
Discussion 
The gadget managed to track a huge jump in haziness from 
the dirt bits floating in the H2O. A solid 810 showed up on 
the analog scale hitting almost the top of what the sensor can 
handle – that meant the murkiness was pretty high. And yep, 
these digits popped right up on the display updating without 
missing a beat. Our tests confirmed that this 'turbidity sensor' 
when hooked Up to the Arduino UNO gets how clear the 
water is [5] the screen made it a breeze to get the gist of water 
quality just by throwing a quick look. The test on a single 
sample showed that the system works well for easy checks of 
muddiness. While it was a straightforward test, it showed us 
the setup notices when stuff is dirty to a level that you can 
see. That's good for use at home or when looking out for the 
environment. 
 
Limitations 
Since we tested this with one sample, we can't say for sure it's 
right on the dot for all muddiness levels. To get that lab-
quality accuracy you'd need a bunch of tests and to adjust the 
thing using those official NTU solutions 
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