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Abstract— The Problem After Oxygen, Water is the most 

important element required for the life to sustain (third 

element -Food is anyways depended on the Water & 

Oxygen) While nearly 71 percent of the Earth is covered by 

water, only 2.5 percent of it is fresh, out of that only 1% is 

available for consumption, suggesting all life (except 

marine) on the planet has to sustain with this small 

percentage of water, However, even this small percentage of 

Water – due to human interventions – is being polluted to an 

extent that the life – that the water is supposed to be– is 

becoming reasons for many deaths. Water pollution is one 

of the biggest threats to today’s world. Every year 3,575,000 

people die from water-related diseases. This is equivalent to 

a jumbo jet crashing every hour. Most of these people are 

children (2.2 million). That is, a human being every 10 

seconds, due to the scary effect of dirty water diseases Our 

country too faces this serious issue of water pollution. This 

issue gets magnified during the natural calamities. For 

example, after the recent floods in Kolhapur & Satara, the 

drinking water was so contaminated that more people 

suffered due to waterborne diseases than the flood itself. 

Even the World Health Organisation (WHO) has tracked the 

risk of the aftermath of floods due to waterborne diseases. 

During such an unfortunate event, if we can have a small 

portable and cheap device, which can help people check the 

Quality of Water, before consumption, it can help save 

many lives [1]. Existing Solutions & Our Proposal:- In the 

present scenario, water parameters are monitored by a 

chemical tester laboratory test, where the testing equipment 

is stationary and samples are provided to testing. Thus, it is 

a manual system with a tedious process and is very time-

consuming. Most of the time in developing nations- like 

ours- water quality is checked in the laboratory only after 

some disaster or outbreak of water-borne diseases. Such 

tests are costly and never real-time. The ideal solution to this 

issue would be to make water quality monitoring equipment 

portable, cost-effective, and easy to use. This project is one 

such attempt, to allow everyone to check the quality of the 

water they are drinking, as Quality Drinking Water should 

be the basic Human Right [10]. 

Keywords: Water Quality Parameters Test System, Arduino 

Tool 

I. INTRODUCTION 

What is the water quality?  

Water quality refers to the chemical, physical, biological, 

and radiological characteristics of water. It is a measure of 

the condition of water relative to the requirements of one or 

more biotic species and or to any human need or purpose. 

Drinking water quality standards describes the quality 

parameters set for drinking water. Unfortunately, though 

there are no universally recognized and accepted 

international standards for drinking water standards. Many 

developed countries specify standards to be applied in their 

own country. In Europe, this includes the European 

Drinking Water Directive and in the United States, the 

United States Environmental Protection Agency (EPA) 

establishes standards as required by the Safe Drinking Water 

Act [2]. In India, the Bureau of Indian Standards (BIS) has 

put forward the DRINKING WATER — SPECIFICATION 

Apart from other parameters, this standard specifies the limit 

of key Water Parameters for the Drinking Water. Few key 

parameters suggested in this standard are – pH value, TDS, 

Turbidity, Minerals (like Iron, Mg, Cl, Ca, etc), Dissolved 

Oxygen and many more .For Example – 

 
Fig. 1:  Water Standards 
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II. METHODOLOGY 

The basic block diagram of our system. We would try to 

briefly explain the overall system here and each component 

would be discussed in detail in the later section.  

Fig. 2: Project Block Diagram 

Heart of the system is the Arduino Mega 

development board, based on ATmega2560. The Mega 

board has enough IO and Analog pins to suit our current & 

future expansion plans. As of now, we have interfaced with 

4 Water parameter sensors. The Analog Sensor is equipped 

with its own Signal Conditioning board. Apart from the 

above-mentioned sensors, 2 additional sensors are included 

for better utilization of the system [9]. 

III. HARDWARE DESCRIPTION 

A. Arduino Mega 2560 

Arduino Mega 2560 is a Microcontroller board based on 

Atmega2560. It comes with more memory space and I/O 

pins as compared to other boards available in the market. 

There are 54 digital I/O pins and 16 analog pins 

incorporated on the board that make this device unique and 

stand out from others. Out of 54 digital I/O, 15 are used for 

PWM (pulse width modulation). A crystal oscillator of 

16MHz frequency is added on the board [11]. 

This board comes with a USB cable port that is 

used to connect and transfer code from the computer to the 

board. This board comes with two voltage regulator i.e. 5V 

and 3.3V which provides the flexibility to regulate the 

voltage as per requirements as compared to Arduino Pro 

Mini which comes with only one voltage regulator. There is 

no much difference between Arduino Uno and Arduino 

Mega except later comes with more memory space, bigger 

size, and more I/O pins. Arduino software called Arduino 

IDE is used to program the board which is a common 

software used for all boards belonged to the Arduino family. 

There are a reset button and 4 hardware serial Port called 

USART which produces a maximum speed for setting up 

communication [5] 

 
Fig. 3: Arduino Mega Specification 

http://www.atmel.com/Images/Atmel-2549-8-bit-AVR-Microcontroller-ATmega640-1280-1281-2560-2561_datasheet.pdf
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Fig. 4: Pinout representation of Arduino mega 2560 

B. Sensors 

LM 35 Temperature Sensor: It is a device which senses 

surrounding temperature or ambient temperature and gives 

analog output voltage in degree Celsius. The analog signal 

converted into digital by using ADC with Arduino mega. 

And the digital value of measured temperature is shown on 

the LCD. It requires a power supply voltage (Vcc)4v-30v. 

Temperature is directly proportional to the output voltage. 

The sensitivity of LM35 is 10 mV/degree Celsius. As the 

temperature increases, the output voltage also increases.  

E.g. 250 mV means 25°C.Suitable for Remote Applications 

Low-Cost Due to Wafer-Level Trimming Low-Impedance 

Output, 0.1 Ω for 1-mA Load 

TDS Measurement Sensor: TDS stands for Total 

Dissolved Solids, what this means in real terms is that a 

TDS meter will measure all negative (anions) and positively 

charged ions (cations) that are present in water. These ions 

may include Calcium, Sodium, Magnesium, Phosphate, 

Nitrate, and Silicate. A TDS meter is an electrical charge 

(EC) meter whereby two electrodes equally spaced apart are 

inserted into the water and used to measure charge. The 

result is interpreted by the TDS meter and converted into a 

ppm figure. If the water contains no soluble materials and is 

pure, it will not conduct a charge and will, therefore, have a 

0 ppm figure. If the water is full of dissolved materials, it 

will conduct a charge, with the resulting ppm figure being 

proportional to the number of dissolved solids. All dissolved 

solids have an electrical charge, which allows the 

conduction of electrical charge between the electrodes[4]. 

 
Fig. 6: TDS Sensor 

Water Temperature Sensor DS18B20: DS18B20 is a 

temperature sensor that can measure temperature from -

55oC to +125oC with an accuracy of +- 5%. Here we used 

this sensor to measure the temperature of the water. The 

main advantage of 1 wire protocol is that we can control 

multiple 1-wire devices via a single pin of Microcontroller. 

It follows 1 wire protocol that has revolutionized the digital 

world. Because of its 1 wire protocol, you can control 

multiple sensors from a 2WQsingle pin of Microcontroller. 

It works on the principle of direct conversion of temperature 

into a digital value. Its main features are to change its bit 

numbers according to change in temperature It is a 

waterproof sensor with 3 connection pinouts [8]. 
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Fig. 7: Pin diagram of the DS18B20 sensor 

Turbidity Sensor: A turbidity probe works by 

sending a light beam into the water to be tested. This light 

will then be scattered by any suspended particles. The 

amount of light reflected is used to determine the particle 

density within the water. The more light that is detected, the 

more particles are present in the water. Turbidity is 

measured in NTU: Nephelometric Turbidity Units. The 

instrument used for measuring it is called nephelometer or 

turbidimeter, which measures the intensity of light scattered 

at 90 degrees as a beam of light passes through a water 

sample. Turbidity is caused by particles suspended or 

dissolved in water that scatter light making the water appear 

cloudy or murky. Turbidity is an important indicator of the 

amount of suspended sediment in the water, which can have 

many negative effects on aquatic life. The suspended 

sediments that cause turbidity can block light to aquatic 

plants, smother aquatic organisms, and carry contaminants 

and pathogens, such as lead, mercury, and bacteria. 

Clearwater has low turbidity and cloudy or murky water has 

a higher turbidity level. This sensor provides analog and 

digital signal output mode[3]. 

 
Fig. 8: Pin diagram of Turbidity Sensor 

Ultrasonic Sensor: An ultrasonic sensor is an 

instrument that measures the distance to an object using 

ultrasonic sound waves. Here we used the ultrasonic sensor 

to measure the length of water how the level of water will 

fill into the bottle. Ultrasonic sensors work by sending out a 

sound wave at a frequency above the range of human 

hearing Ultrasonic sensors use a single transducer to send a 

pulse and to receive the echo. The time between sending and 

receiving the reflected sound signal is calculated by the 

sensor. Ultrasonic sensors are suitable for close-range 

detection up to ten meters and provide multiple range 

measurements per second. Low power consumption – can be 

powered by the battery.  This allows the sensor to use the 

standard three-wire connector (power, ground, and signal). 

When the triggering pin is set high the sensor generates a 40 

kHz ultrasonic wave which is 8 periods long. So the echo 

signal reflects the time during which the sound reaches the 

object and comes back from the object [7].  

 
Fig. 9: Pin description of Ultrasonic Sensor 

C. Indicators & Display 

LCD Display: 16x2 character LCD is used to display Water 

Parameters and show the quality status LCD is be controlled 

in 4-bit mode The 4-bit mode requires seven I/O pins from 

the Arduino, For displaying text on the screen, you can do 

most everything in 4-bit mode, shown in the below picture. 

 
Fig. 10: LCD Panel 

LED Indicators: A light-emitting diode (LED) is a 

semiconductor light source that emits light when current 

flows through it. Electrons in the semiconductor recombine 

with electron holes, releasing energy in the form of photons.  

The color of the light (corresponding to the energy of the 

photons) is determined by the energy required for electrons 

to cross the bandgap of the semiconductor White light is 

obtained by using multiple semiconductors or a layer of 

light-emitting phosphor on the semiconductor device [6]. 

 
Fig. 11: LED Indicators 

Input Interface: Push Button Keypad: A push-

button (also spelled pushbutton) or simply button is a 
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simple switch mechanism to control some aspect of 

a machine or a process. They are the easiest & cheapest way 

to interact with the microcontroller. 

 
Fig. 12: Push Button 

Mode Select Switch: The LCD display mode is 

controlled by a 3-way toggle switch3-way toggle switch is 

used commonly, where there is more than two actions are 

required on a single pin. For example, a single 3-way switch 

can be used to control the brightness of a LED. 

 
Fig. 13: 3-way Toggle Switch 

IV. RESULTS 

From the above project, we have successfully developed a 

Water quality Test system using Arduino. And for that, we 

have to use different types of a sensor according to their 

features and we also have successfully run and operated the 

device in places where filter water is to be tested.   

V. APPLICATIONS 

 Coastal Estuarine 

 To check  Drinking water 

 To check Groundwater  

 In Aquaculture water 

 In Agriculture used 

 For testing of Water Temperature 

 For testing the PH of Water  

 To test the chloride present in Water 

 For salinity testing 

 To check Dissolved Oxygen of water 

VI. CONCLUSION 

Water quality monitoring is a low-cost system and used by 

the people who are concerned about water. The water 

quality parameters like temperature, salinity, level, and 

cleanness of water can be calculated or identified by using 

different sensors with one of a kind in existent network IoT. 

The detailed water quality parameters can be monitored 

automatically, which were low cost and the time 

consumption will be comparatively small. The above 

present project was successful in monitoring the water 

quality parameters. 
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