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ABSTRACT: Water pollution is one of the biggest fears for the green globalization. In order to ensure the safe
supply of the drinking water the quality needs to be monitor in real time. In this paper we present a design and
development of a low cost system for real time monitoring of the water quality in 10T (internet of things).The system
consist of several sensors is used to measuring physical and chemical parameters of the water. The parameters such
as temperature, PH, turbidity, flow sensor of the water can be measured. The measured values from the sensors can
be processed by the core controller. The Arduino model can be used as a core controller. Finally, the sensor data can
be viewed on internet using WI-FI system.
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I. INTRODUCTION

In the 21st century, there were lots of inventions, but at the same time were pollutions, global warming and so on
are being formed, because of this there is no safe drinking water for the world’s pollution. Nowadays, water quality
monitoring in real time faces challenges because of global warming limited water resources, growing population,
etc. Hence there is need of developing better methodologies to monitor the water quality parameters in real time.
The water quality parameters pH measures the concentration of hydrogen ions. It shows the water is acidic or

alkaline. Pure water has 7pH value, less than 7pH has acidic, more than 7pH has alkaline. The range of pH is 0-14
pH. For drinking purpose it should be 6.5-8.5pH.Ultrasonic sensor measure the water level .
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This paper highlights the entire water quality monitoring methods, sensors, embedded design, and information
dissipation procedure, role of government, network operator and villagers in ensuring proper information
dissipation. It also explores the Sensor Cloud domain. While automatically improving the water quality is not
feasible at this point, efficient use of technology and economic practices can help improve water quality and
awareness among people.
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This paper describes to ensure the safe supply of drinking water the quality should be monitored in real time for that
purpose new approach 10T (Internet of Things) based water quality monitoring has been proposed. In this paper, we
present the design of 10T based water quality monitoring system that monitor the quality of water in real time. This
system consists some sensors which measure the water quality parameter such as pH, turbidity, conductivity,
dissolved oxygen, temperature. The measured values from the sensors are processed by microcontroller and this
processed value are transmitted remotely to the core controller that is raspberry pi using ZigBee protocol. Finally,
sensors data can view on internet browser application using cloud computing.
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This paper describes the conjunction of the Smart City Initiative and the concept of Industry 4.0. The term smart city
has been a phenomenon of the last years, which is very inflected especially since 2008 when the world was hit by
the financial crisis. The main reasons for the emergence of the Smart City Initiative are to create a sustainable model
for cities and preserve quality of life of their citizens. The topic of the smart city cannot be seen only as a technical
discipline, but different economic, humanitarian or legal aspects must be involved as well. In the concept of Industry
4.0, the Internet of Things (1oT) shall be used for the development of so—called smart products. Sub-components of
the product are equipped with their own intelligence. Added intelligence is used both during the manufacturing of a
product as well as during subsequent handling, up to continuous monitoring of the product lifecycle (smart
processes). Other important aspects of the Industry 4.0 are Internet of Services (10S), which includes especially
intelligent transport and logistics (smart mobility, smart logistics), as well as Internet of Energy (IoE), which
determines how the natural resources are used in proper way (electricity, water, oil, etc.). 10T, 10S, loP and IoE can
be considered as an element that can create a connection of the Smart City Initiative and Industry 4.0 — Industry 4.0
can be seen as a part of smart cities.

1. METHODOLOGY
A. Block diagram
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Fig.1. block diagram of design system

In this, we present the theory on real time monitoring of water quality in 10T environment. In this proposed block
diagram consist of several sensors (ultrasonic sensor, pH sensor) is connected to core controller. The core controller
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are accessing the sensor values and processing them to transfer the data through internet. Ardunio is used as a core
controller. The sensor data can be viewed on the internet wi-fi system.

B. PH sensor:

The pH of a solution is the measure of the acidity or alkalinity of that solution. The pH scale is a logarithmic scale
whose range is from 0-14 with a neutral point being 7. Values above 7 indicate a basic or alkaline solution and
values below 7 would indicate an acidic solution. It operates on 5V power supply and it is easy to interface with
arduino. The normal range of pH is 6 to 8.5.

O W -

Fig.2. PH sensor
C. Arduino Uno:

Arduino is a microcontroller board based on the ATmega328P. It has 14 digital input/output pins (of which 6 can be
used as PWM outputs), 6 analog inputs, a 16 MHz quartz crystal, a USB connection, a power jack, an ICSP header
and a reset button. It contains everything needed to support the microcontroller. Arduino Software (IDE) were the
reference versions of Arduino, now evolved to newer releases. The Uno board is the first in a series of USB Arduino
boards, and the reference model for the Arduino platform; for an extensive list of current, past or outdated boards
see the Arduino index of boards.

Fig.3.Arduino Uno
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D. Ultrasonic Sensor

As the name indicates, ultrasonic sensors measure distance by using ultrasonic  waves.
The sensor head emits an ultrasonic wave and receives the wave reflected back from the target. Ultrasonic Sensors
measure the distance to the target by measuring the time between the emission and reception. An optical sensor has
a transmitter and receiver, whereas an ultrasonic sensor uses a single ultrasonic element for both emission and

reception. In a reflective model ultrasonic sensor, a single oscillator emits and receives ultrasonic waves alternately.
This enables miniaturization of the sensor head.

Fig.4. Ultrasonic sensor

E. Temperature sensor:

Water Temperature indicates how water is hot or cold. The range of DS18B20 temperature sensor is -55 to +125 °C.
This temperature sensor is digital type which gives accurate reading.

Fig.5.Temprature sensor

F. Relay

A relay is an electrically operated switch that can be turned on or off, letting the current go through or not, and can
be controlled with low voltages, like the 5V provided by the Arduino pins.

Controlling a relay module with the Arduino is as simple as controlling any other output as we’ll see later on.
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Fig.6. Relay module

This relay module has two channels (those blue cubes). There are other models with one, four and eight channels.
This module should be powered with 5V, which is appropriate to use with an Arduino. There are other relay
modules that are powered using 3.3V, which is ideal for ESP32, ESP8266, and other microcontrollers.

G. Water motor

This is a low cost mini submersible type water pump that works on 3-6V DC. It is extremely simple and easy to
use. Just immerse the pump in water, connect a suitable pipe to the outlet and power the motor with 3-6V to start
pumping water. Great for building science projects, fire-extinguishers, fire fighting robots, fountains, waterfalls,
plant watering systems etc.

This motor is small, compact and light. It can be controlled from a micro controller/Arduino using our DC Motor
Drivers or one of our Relay Boards. You may use our 5V SMPS Power Supply Adapter to run this pump. You may
also use our 6V Solar Panel to run the pump with appropriate a 6V voltage regulator.

g

Fig.7. Water motor
1V. CONCLUSION

Monitoring of Turbidity, PH & Temperature of Water makes use of water detection sensor with unique advantage
and existing GSM network. The system can monitor water quality automatically, and it is low in cost and does not
require people on duty. So the water quality testing is likely to be more economical, convenient and fast. The system
has good flexibility. Only by replacing the corresponding sensors and changing the relevant software programs, this
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system can be used to monitor other water quality parameters. The operation is simple. The system can be expanded
to monitor hydrologic, air pollution, industrial and agricultural production and so on. It has widespread application
and extension value.
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