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Abstract- In urban areas the water supply to residence and commercial establishments are provided at a fixed flow rate. There 

are incidents of excess water drawn by certain consumers/users by connecting the motor pump or Suction pump to suck the 

water directly from the home street pipeline which is consider as water theft. In this project it is proposed to develop an IoT 

based water supply monitoring and theft identification system by recording the flow rates at the consumer/user end. In order 

to implement the proposed water supply system, each consumer can be provided with an Arduino based microcontroller kit to 

record the flow rate using a flow sensor. It is also provided with an electrically operated solenoid valve to supply water to the 

consumers. When there is theft occurred in water supply pipeline, the excess flow rate and corresponding charge will be sent to 

consumer Id. The valve is tuned off using IoT to stop the water supply, when the consumer fails to pay or uses excessive water. 

LCD is connected with a NodeMCU to display data locally. The proposed automated framework is completely programmed 

thus no human power is required. 
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I. INTRODUCTION 
 

In urban territories with the enormous monetary 

development, the water request of individuals is 

additionally expanding. Water is critical asset for every 
one of the livings in the earth. In that a few people are not 

getting the adequate measure of water in view of unequal 

distribution of water. The water wastage is because of 

numerous reasons, for example, we are utilizing drinking 

water for planting and water leakages are not checked 

accurately. There is an additional issue of inconsistency of 

water supply. So as to actualize the proposed water supply 

framework the Arduino controller is associated with the 

flow meter and solenoid valve, and afterward to the relay 

circuit.  

 

At whatever point the water flow surpasses the relay 
circuit will be shut and the supply to the valve will be cut-

off. At that point we can likewise set the measure of water 

to be bought to the specific habitat and it is additionally 

given an electrically worked solenoid valve to supply 

water to the purchasers. The valve turns on/off to stop the 

water supply at whatever point the flow rate surpasses a 

predefined restrain. The solenoid valves are likewise 

controlled by relay circuit to control flow of water as 

needs be for a settled span of time.  

 

This framework is proposed to utilize an Ethernet for 
wireless correspondence with the goal that the data can be 

exchanged to the individual who is checking the 

framework. In past technique, individual who is keeping 

up will touch base to the place and check the association. 

Once the time over again the in control individual will go 

to a similar place and close the valve. It is wastage of time. 

The proposed automated framework is completely 

programmed thus human work and time is diminished. 

The water leakages and identifying the leakages and 

operating error can be avoided. To solve these problems 

the proposed work plans and builds up a low cost model 

for continuous checking of water circulation in Internet of 

things platform. IoT is a scenario which can be used to 

detect billions of objects, impart and share data; all are 
organized in a manner over Internet Protocol (IP) systems. 

 

II. LITERATURE SURVEY 
 

[1] In this paper, “Automated household water supply 

monitoring & billing system”.(January, 2018) points out 

the extensive amount of water usage in the apartments. In 
this household water supply monitoring and billing, 

Arduino mega 2560 along with double relay for the 

automation of switching feature and water level sensor and 

also valves used for controlling the capacity of water 

usage on each floor. Water flow sensors were used to 

detect the water level and amount of water used 

respectively. The ADC is connected to the Arduino giving 

it a constant power, the power from Arduino is connected 

to the relay and the LCD display.  

 

A DC Motor Driver is also connected which allows the 
taps to function automatically. It contains 2 control sides 

A and B, which as programmed, switches from positive to 

negative i.e. rotates the taps to turn clockwise/anti-

clockwise to fill the floor tanks. The AT mega is also 
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connected to numerous water level sensors, each serving 

as a scale to measure water levels. 3 sensors are positioned 
on the tanks of each floor to detect whether the tanks are at 

full/half capacity or empty. 2 more water level sensors are 

used similarly to detect water levels on the distribution 

tank of the accommodation.  

 

Simply, as the tank is being filled, when water comes in 

contact with the sensors, it detects the water levels of each 

floor and provides the reading over to the display 

accordingly. Effectively, as the tanks get full, a signal is 

sent towards the relays to stop the water pumping to the 

main tank. The display consists of valuable information 

regarding water monitoring and billing such as user block, 
water level, user status, bills, etc. The feature in the paper 

is automatic switching of DC water motor based on the 

level of water present in reservoir along with display of 

the amount of water consumed in each block andthe 

billing is done according to the usage of consumer. On the 

other hand it does not identify the water leakage, water 

consumption reading water function and databases could 

not be stored. 

 

[2] In this paper, “Automatic water distribution system” 

(may, 2017) author used Embedded based remote water 
monitoring and theft prevention system by recording the 

flow rates at the consumer end. A microcontroller used to 

record the flow rate using flow sensor and to transmit the 

same to a remote monitoring station using wireless 

transmitter and it also provided with an electrically 

operated solenoid valve to supply water to the user. The 

valve turns on/off to stop the water supply whenever the 

flow rate exceeds a predefined limit. The solenoid valves 

are also controlled using real time clock to control flow of 

water accordingly for a fixed duration of time.  

 

An operator fills the tank automatically from main water 
resources by using DC pump. Level sensor is used to sense 

the level of the water which is inserted into the main tank. 

If water level in the main tank is above 90% then 

automatically the DC pump will be turned OFF. When the 

water level in the main tank is at or below 20% then DC 

pump will automatically turn ON. It is proposed to employ 

a gsm modem for wireless communication so that the 

information can be passed to particular responsible 

officer’s cell phone for immediate action. Some of 

problem faced in the paper are a lot of manual labour 

required to implement on a large scale and lot of work 
done in this field. 

 

[3] In this paper, “Automated water supply system and 

water theft identification using PLC and SCADA” (April, 

2014) points out the problem of water theft and 

irregularity of water supply.The automation and 

monitoring architectures which contain a supervision and 

control system for the real time installation, programmable 

logic controllers with basic functions communication 

systems, standard interfaces or dedicated ones with 

proximity sensors, electrical drive elements, measuring 

devices, etc.In this project it is proposed to develop the 
PLC & SCADA based water monitoring and theft 

prevention. Control System is further coupled to SCADA 

unit.Programmable logic controller is the heart of 

automated water supply system. PLC has been help in 

controlling pump station motor contactors, motor. PLC 

programming is done using ladder diagram language. 

Ladder diagram is specialized schematic language 

commonly used to document industrial control logic 

systems. The real time data displayed on SCADA.This 

paper focuses particularly to a control system for 

controlling and monitoring within a Water Distribution 

System. Process automation system based upon utilization 
of an industrial PLC and PC systems including all the 

network components represents the best way to improve 

the water distribution technological process. 

 

III. PROPOSED SYSTEM 

 

 
Fig 1. Proposed block diagram. 

 

Above block schematic diagram shows hardware used in 

system. NodeMCU is a low cost small and portable size it 

has a high performance powerful processor its uses for 

online monitoring. Purpose of using NodeMCU is an IOT. 

Arduino is compatible with IOT.  

 

All the data collected from Arduino is connected with a 

NodeMCU unit and it process continuously and push data 

on cloud. The Arduino is a microcontroller board based on 
the ATmega328 it is an 8 bit microcontroller has 14 digital 

input/output pins. Water flow sensor consists of a plastic 

valve body with a water rotor it uses a pinwheel sensor to 

measure how much liquid has moved through, water flows 

through the rotor rolls, speed changes which outputs the 

corresponding pulse Signal. Flow rate measured in 

Liters/sec/min/hour. By counting the pulses from the 

output of the sensor, can easily track fluid movement. 

Flow rate in our project flow rate is calculated in ml/sec. 

GSM (Global System for Mobile communications) is a 

cellular network; operate in the 900 MHz or 1800 MHz 
bands. Here GSM is used to trigger a message when there 

is abnormality or theft occurred in water supply line. The 

valve turns off to stop the water supply whenever the 

consumer didn’t pay the exceed flow rate tariff charge. 
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Solenoid valve is an electromechanically operated valve. 

Solenoid valve also known as an electrically operated 
valve is an automatic valve which serves the purpose of 

removing manual handling. These valves are used at 

pipeline to supply water with automatic on/off control. We 

can automatically operate valves and supply water when it 

is needed it reduces manual work.  

 

Relays are used to drive solenoid valves. When there is 

theft occurred in water supply pipeline, the excess flow 

rate and corresponding charge will be sent to consumer Id. 

The valve is tuned off using IoT to stop the water supply, 

when the consumer fails to pay or uses excessive water. 

The flow of water is calculated with flow sensor consists 
of hall effect sensor, it makes the turbine wheel to rotate 

and hence the magnet flux obstruct the hall sensor, the rate 

of obstruction depends on the velocity of water flow, so 

the hall effect sensor generate pulse signal output, the 

pulses generated will be taken in to account for the 

calculation of amount of water flow.16*2 LCD is 

connected with a NodeMCU to display data locally. It 

shows all the parameters readings. 

 

IV. METHODOLOGY 
 

The elementary design of this manuscript is to build a 

scheme for legitimate water appropriation framework, 

which can distribute water to the habitats. For such kind of 

water dispersion, it is important to have an appropriate 

dissemination design with the end goal that it can do the 

trick the essential necessities of the habitats.  

 

 
Fig 2. Block diagram of the process flow. 

 

As the fundamental goal of our task is to have a 

framework which can achieve the habitats their essential 

need of water, with legitimate amount, time and to buy the 

water at required quantity by utilizing an android 
application. To switch ON/OFF the solenoid valve the 

relay circuit is used. The relay circuit is triggered by the 

Arduino. The habitats of rural/urban area can get the 

additional amount of water rather than actual interval 

allotted to the entire area, can be delivered using the 

selector switch which is fixed for that particular habitat. 

 

V. HARDWARE COMPONENTS 

 
1. Arduino Uno: 

The Arduino UNO is the open source micro- controller 
board based on the Microchip ATmega328P 

microcontroller a3nd developed by Arduino.cc. The 

ATmega328 on the board comes pre-programmed with a 

boot loader that allows uploading new code to it without 

the use of an external hardware programmer.  

 

While the Uno communicates using the original STK500 

protocol, it differs from all preceding boards in that it does 

not use the FTDI USB-to-serial driver chip. Instead, it uses 

the Atmega16U2 (Atmega8U2 up to version R2) 

programmed as a USB-to-serial converter. 

 

 
Fig 3. Arduino Uno. 

 

2. Flow Sensor: 

A flow sensor (more commonly referred to as a “Flow 

meter”) is an electronic device that measures or regulates 
the flow rate of liquids and gasses within pipes and tubes. 

Flow sensors can be divided into two groups: contact and 

non-contact flow sensors. These sensors measure the time 

between the emission of the sound and its contactwith the 

sensor’s receiver to determine the flow rate of the gas or 

liquid. Flow rate is determined by change in velocity of 

water. The basic relationship for determining the liquid's 

flow rate in such cases isQ=V×A. Where,Q-flow rate/total 

flow of water through the pipe, V-average velocity of the 

flow andA-the cross-sectional area of the pipe. 

 
Fig 4. Flow sensor. 

 

3. GSM: 
The term GSM900 is used for a GSM system which 

operates in any 900 MHz. The 900 MHz band defined in 

the ETSI standard includes the primary GSM band (GSM-

P), the extension (see E- GSM) and the part of the 900 

MHz band that is reserved for railways(R-GSM). The total 

GSM900 band defined in the standard ranges from 876- 

915 MHz paired with 921 - 960 MHz Mobiles transmits in 
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the lower band and base stations transmit in the upper 

band. In daily life, the term GSM900 band is used for the 
parts of the band that are used by the GSM operators to 

offer public services, which excludes the R-GSM band. 

This part of the band that remains ranges from 880 - 915 

MHz paired with 925 - 960 MHz band. 

 

 
Fig 5.GSM. 

 

4. Solenoid Valve: 

A solenoid valve is an electromechanically operated valve. 

The valve is controlled by an electric current through a 
solenoid: in the case of a two-port valve the flow is 

switched on or off; in the case of a three-port valve, the 

outflow is switched between the two outlet ports. Multiple 

solenoid valves can be placed together on a manifold. 

Solenoid valves are the most frequently used control 

elements in fluidics.Their tasks are to shut off, release, 

dose, distribute or mix fluids. They are found in many 

application areas. 

 

 
Fig 6.Solenoid Valve. 

 

5. NodeMCU: 

 

 
Fig 7. NodeMCU. 

 

The NodeMCU (Node Micro Controller Unit) is open-

source software and hardware development environment 

built around an inexpensive SoC called the ESP8266. The 

ESP8266, designed and manufactured by Espress if 

Systems, contains the crucialelements of a computer: 
CPU, RAM, networking (Wi Fi), and even a modern 

operating system and SDK. That makes it an excellent 

choice for the Internet of Things (IOT) projects of all 

kinds. As a chip, the ESP8266 is also hard to access and 

use. 

  

VI. ADVANTAGES 

 
 Helps in finding out the water theft. 

 Helps in reducing wastage of water. 

 More convenient. 

 Completely automated. 

 Economically feasible to the user. 

 

VII. RESULTS AND DISCUSSIONS 

 
1. Hardware Implementation: 

 

 
 

Fig 8. Hardware implementation. 

 

2. Software Implementation: 

 

 
Fig 9. Day by day water usage by consumer. 

 

 
Fig 10. Flow level of the water. 
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Fig 11. Water theft identification received by officer. 

 

 
Fig 12. Message received from GSM. 

 

VIII. CONCLUSIONS 
 

In this paper an automated system for water supply, 

purchase of water and water theft control is designed. This 

proposed work is an essential requirement for the modern 

world people to solve the water related issues. The best 

part of the system is its ease of designing and the hardware 
is easily available at cheaper rate. Reliable data monitoring 

from the central server helps the habitats in getting 

adequate water by incorporating automatic theft control. 

The total above said facilities are established only due to 

the use of flow sensor and solenoid valve. As they control 

the flow of water over a concern limit and a particular rate 

or else it forcibly switches the system OFF.  

 

By implementing this proposed research work the water 

theft in the government pipelines can be absolutely 

avoided and also the habitats can achieve the additional 
water requirement by making purchase. So that getting 

water for needy purpose will not be a cumbersome 

process. We can ensure fair water supply its all users by 

identifying water theft and ensuring by taking necessary 

action. This real time automation implemented in the 

system avoids wastage of water and reduces time. 

Hopefully, this IoT project will bring a lot of change and 

bring water connection to the entire domestic household 

and many other such cities where water supply has not 

reached yet. 
 

IX. FUTURE SCOPE 

 
This proposed work is not only suitable for water supply, 

but in future our government can supply liquid petroleum 

gas and other supply, fuels through pipelines using this 

project. 
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