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Abstract: 

We are proposing an intelligent system for management of water by using Embedded System and Smart phone app i.e. Android 

app for indexing the water consumption and showing graphical analysis of water used with an extra -ord inary comparative 

consumption done. We are using ultrasonic sensor to calculate total water in a tank and water flow sensor to capture the flow of 

water i.e. water consumption from tank using Arduino to compute details and then this raw data is sent to local server via Wi-Fi 

for processing it on terms like, i) amount of water needed per person ii) amount of water consumed daily/weekly/yearly indexing 

iii) comparat ive analysis of different colleges need different amount of water depending on needs iv) excess water consumed a nd 

report generation. Then the processed data is sent to android app accordingly and a daily , weekly, monthly report of water 

consumption is generated. 
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I. INTRODUCTION 

 

Now a day, water has become a big problem because of less 

rain fall the water resources are not able to supply sufficient 

water therefore, saving water is everyone’s responsibility. To  

save the water we have to concentrate on the issues such as 

proper water supply, over consumption, analysis of available 

water, water flow rate, and amount of water flows through 

pipeline and also to find over consumption of water. To  

overcome these problems we need a better technology for 

monitoring the supply system. By focusing on problems in 

traditional methods our system designs and develops a low 

cost embedded system device for real time monitoring of water 

consumption bv In our proposed system we are focusing on 

water conservation rather than wastage by giving an 

comparative analysis based on consumptions done in a college 

campus which includes many colleges within it may differ in  

usage of water according to their use. So our system will give 

an comparative analysis of water to be consumed by taking 

into consideration the number of people in each college and 

also tell the wastage level of water and daily, weekly, monthly 

water analysis report via android app.  

 

II. BASIC CONCEPTS  

 

Arduino:  

 

Arduino is an Open-source-electronic-prototyping-base for 

simple used hardware and software in the field of micro  

controlling. On the edge of the board are many pins with 

whom it is possible to connect different components. Some of 

them are for example: Switches, LED's, Ultrasonic sensors, 

temperature sensors, displays, stepper, etc. 

 

Ultrasonic sensor: 

The ultrasonic level Indicator is a low-cost, non- contact and 

easy-to-install measurement device. The principle of operation 

of the ultrasonic sensor system is to use the ultrasonic pulses 

which are transmitted by the transducer to the surface to be 

monitored and are reflected back to the transducer, the time 

period between transmission and reception of the sound pulses 

is directly proportional to the distance between the transducer 

and surface. 

 

Water Flow sensor: 

The Arduino flow meter works on the principle of “Hall 

Effect”. Hall Effect is utilized in the flow meter using a small 

fan/propeller shaped rotor which is placed in the path of the 

liquid flowing. The liquid thus pushes against the fins of the 

rotor, causing it to rotate. 

 

Wi-Fi: 

ESP8266 Wi-Fi module is Wi-Fi serial transceiver module, 

based on ESP8266. Small size and low cost makes it suitable 

for sensor nodes. It works on 3.3V and consumes current up to 

250mA. 

 

Local Server: 

For communicating with android applications with system we 

are using a local server called as WAMP server. WAMPServer 

is an open source project, free to use. WAMP(Windows, 

Apache, MySQL, and PHP) provides Apache which is used to 

run web applications on windows. WAMP also includes 

MySQL and PHP, which are two of the most common 

technologies used for creating dynamic websites. MySQL is a 

high-speed database, while PHP is a scripting language that 

can be used to access data from the database. 

 

III. PROPOS ED ARCHITECTURE 

 
Figure.1. Overview of System 
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We are using Arduino Uno for processing our sensors i.e. 

ultrasonic sensor and water flow sensor. 

 Firstly we are writing code in Arduino IDE for 

sensors using ‘C’ language  

 Arduino IDE can be used as an interface where we 

can connect our Arduino; configure it and make processing, 

changes and see output in it of We are connecting our sensors 

to Arduino like shown in fo llowing figure: 

 

 
Figure.2.Ultrasonic sensor with Arduino Connectivity 

 

 Then the data collected from sensors is sent to the 

server for further p rocessing via ESP-8266 chip i.e . wirelessly. 

 The data is then processed there and raw data is 

mined to information which is related to each individual user.  

 Then according to the daily collected data from 

sensors are port is generated on an android app for each user of 

the system. 

 In addition there is a report generation or indexing 

done by daily and weekly reports comparison and an monthly 

report is also generated. 

 The user of android app can also see the daily water 

consumption and a comparison according to standard water 

consumption ratio. 

 If the user has crossed the limit he will get an alert  

message and if user is for an outing for time period of week i.e. 

he is not consuming water as no one is there in the house, then 

if the app notifies about water consumption then there is a 

chance of leakage somewhere in water supply pipe. 

 

IV. MATHEMATICAL MODEL  

 

U= {I, O, f, S, F, D, NDD} 

 

Where, 

 

I= {I1, I2,I3} 

I1= {l1,l2 …... ln}       where n size of tank and n>0 

I2= f1 i.e. pulse counted using flow sensor 

I3=pn                      i.e. size of p ipe 

 

O= {O1,O2,O3} 

O1=level of water present in tank 

O2=water consumed by user 

O3 = water wastage 

 

 f= {f1,f2,f3,f4} 

f1=QUANTITY (n, I1) 

f2 =FLOW_RATE (I2,I3, O2) 

f3 =CONNECT () 

f4 =REP_GEN (f1, f2) 

S: Success:  

 Data send successfully  

 Report generated or not 

 

F: Failure: 

 Sensors not working properly 

 Connection failure  

D: Deterministic value, n 

 

NDD: Non Deterministic Data value:  

 Levels detected are randomly generated 

 

 State Diagram: 

 
Figure.3.State Diagram 

 

We first calculate level of water in reservoir using ultrasonic 

level sensor. Then it sends water level informat ion to web 

application using Arduino and Wi-Fi connectivity. Application 

tells us about quantity of water present in reservoir. It then 

accordingly calculates and sends that particular amount of 

water flow through the pipes with the help of water flow 

sensor in pipes to each water distribution center.   

 

V. BACKGROUND 

 

In this we have taken literature review on different systems 

which are implemented for water distribution .In the previous 

systems water level monitoring, flow monitoring is  

implemented with d ifferent microcontroller it will send this 

data to PC with a short range, low data rate protocol this 

restricted for a particular area. We have done survey of water 

supply department in municipal corporation of Pune city for 

observing and understanding the water distribution system how 

water comes in overhead tanks, pipeline structure, level 

monitoring, water flow rate and leakage detection here we 

observed that all the monitoring and controlling work is 

manual. Labors are appointed here for monitoring the water 

level, control valves this takes time and also the man power 

because of this we cannot overcome the problem of over 

consumption, overflow which affects the water supply system 

it is challenge for water utility department Pune municipal 

corporation is trying to make the water supply system reliable 

and efficient they are also working on the project to make this 

automated system as each city is working on smart city project 

this thing motivated us to design and develop a system which  

will be useful to municipal corporation for monitoring water 

supply system. We are proposing a system in IOT environment 

along with embedded systems. In here we are going to monitor 

the water level by using ultrasonic level sensor which is 
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connected to Arduino and gives output via Wi-Fi to the 

android application to the users. Then according to the flow of 

water through each pipe the amount of total water consumed 

by an individual house can be calculated, then this can be 

calculated for week/month, etc. Then a comparative analysis of 

daily water is done and an average consumption is calculated 

and also a difference between todays and yesterday’s 

consumption is given with respect to standard consumption. 

Then a daily report and weekly/monthly is also generated. If 

user is not there in house and still if water is consumed there is 

chance of leakage pipes. Many problems can be solved using 

this system for water conservation.  

 

VI. APPLICATIONS 

 

 It can be used in societies, colonies, residential areas 

where water tanks are used. 

 In a college campus which includes multiple colleges. 

This system can prove effective in conservation of water by 

comparative analysis of each building. 

 Municipal corporation of water supply can use this 

system due to which they can get an comparative study of 

which are required more water during which month of year and 

why. 

 Due to this system, each person can get their water 

consumption report daily and it used more g ivesan alert. 

 It can be used as a module for water management and 

conservation in Smart city project as they need indexing of 

data and consumption ratios. 

 

VII. ADVANTAGES  

 

• The biggest advantage of this model is, there is no 

need to go on field for monitoring the data. 

• The system by own calculates the amount of water 

flow through a particular pipe and time to time update the 

values. 

• Variations in water levels prove that the amount of 

water in the tank is constantly changing, thus changing values 

send to the server. 

• With the use of network each user gets to know its 

own consumption daily/weekly/monthly and comparison is 

done of each week depending on standard water consumption, 

if consume more alert messages are given by android app. 

•  The user of this system only has access of data 

through android app, report generated of water consumption 

cannot be denied by the user.  

 

VII. FUTURE SCOPE 

 

In our system changes can be done so that we can also 

implement a purificat ion system there itself so that the 

distribution units have to do less work to purify impure water.  

We can give our system can extend by attaching it with smart  

city projects for water consumption ratios indexing and can be 

used their efficiently. We can extend it for reservoirs and water 

supply units and societies by also controlling the flow of water 

which would prove useful in water conservation. 

 

VIII. CONCLUS ION 

 

Our sole intension of undertaking this project was to establish 

a cheaper, viable and simple configurable device which can 

solve our water wastage problem by giv ing information of total 

water in reservoir/tank and also provide information about how 

much water flows through each pipe so that each user is 

notified about daily/weekly/monthly water consumption along 

with comparison between days and consumption and gives an 

alert message on over consumption.  
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