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Abstract— In the city, the drinking water is distributed 

through underground pipelines. It is necessary to control the 

flow rate of the water for avoiding water to be wasted and to 

prevent theft. The system proposes a methodology to 

monitor and control the water flow using Solenoid Valve. 

The flow rate is calculated using the Flow Meter. The 

Arduino, a microcontroller developed board reads the value 

and monitor the Solenoid valve which is connected to the 

pipeline. A GSM module is connected to the Arduino board 

which will intimate the controller regarding any issue 

through SMS. 
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I. INTRODUCTION 

Water conservation is mandatory in the current situation. In 

day-to-day life, everyone consumes a large amount of water 

for their daily purpose. The fresh water that the people 

consume is delivered to them through the underground 

pipelines. The corporation distributes the water to each area 

based on the number of families present in that area. The 

water which flows through the underground pipeline is not 

monitored. If some damage occurred in the pipeline or if 

someone steals the water using motor are unnoticed. 

Monitoring the water flow is a critical need in the 

current scenario. A large amount of water is wasted through 

damaged pipes. These are unnoticed which cause loss of a 

large amount of fresh water. The corporation distributes the 

water through the underground pipeline which is divided 

into each area through some junction point. If water flow in 

some division is high or low, no one gets notified. To 

overcome these obstacles, monitoring water flow is 

mandatory. For controlling the water flow Solenoid Valve, 

an electrically controllable valve is used to check the water 

flow rate and intimate to the Arduino board. The board will 

check the value from the valve with the threshold value. 

When the value differs in a huge margin, it is considered as 

some fault has been occurred. An SMS is sent to the 

controller notifying that, some issue has occurred. 

II. EXISTING SYSTEM 

The current system of water distribution is not monitored by 

any device. There is no system to intimate the controller 

regarding issues occurred in the water pipeline. If someone 

uses some electrical motor to fetch water or theft water the 

water flow in the rest of the area is reduced and cause water 

scarcity in those areas. 

III. PROPOSED SYSTEM 

To overcome the problem that occurs in the existing system, 

this system proposes a methodology using Solenoid Valve. 

The Solenoid valve is an electro-valve which can be 

controlled using an electrical signal. The electrical pulse 

generates a magnetic field which will perform the 

mechanism of open and close of the valve. 

The Solenoid Valve is connected to the water 

source. When the valve is made open the water flows 

through the flow meter and passes through the valve. The 

flow meter records the water flow rate and sends the value 

to the Arduino. The Arduino board is a microcontroller 

which will instruct the opening and the closing of the 

Solenoid valve. 

The water which passes the initial Solenoid valve, it reaches 

the water divider. A water divider is a place where the water 

split into different areas. At the junction of each area, there 

is another Flow meter and Solenoid Valve which is attached 

to the pipe. 

 This Flow meter is used to measure the water flow 

in that area. The water flow value of the area is obtained 

from the Flow meter and the Arduino board reads the value. 

By analyzing the value of the water flow either pipeline 

damage or someone stealing water can be identified. If the 

value of the water flow is low, it indicates there may be a 

chance of failure of the valve used or the level of the water 

is low in the Water Source. Else if the water flow value is 

high there may be a chance of pipeline damage or water 

theft is happening somewhere. 

 
Fig. 1: Solenoid valve 

 When any of these two possible situations occur, 

the issue is intimated to the area in charge and to the water 

controller through SMS and the Solenoid valve can be 

closed using the Arduino. The SMS that delivered is an 

iterative SMS, which is sent continuously until the 

recommended action is taken to solve the issue. 

IV. COMPONENTS 

A. Solenoid Valve 

The solenoid valve is an electrically controllable valve. The 

mechanism of open and close of the valve is done by the 

magnetic field which is generated in the valve. When 

energized (water flow), a magnetic field builds up which 
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pulls armature against the action of a spring. When de-

energized, the armature is returned to its original position by 

the spring action. 

B. Arduino Board 

Arduino is a microcontroller designed to make the 

application more accessible which are interactive objects 

and its surroundings.  

 The hardware of Arduino is designed with 8-bit 

Atmel AVR microcontroller or a 32-bit Atmel ARM. 

Prevailing models consist of a USB interface, 6 analog input 

pins and 14 digital I/O pins that allows the user to attach 

various extension boards 

 
Fig. 2: Arduino Microcontroller Board 

C. GSM Module 

GSM Module is a communication module which is 

embedded with systems for communication. A GSM 

Module is used to enable communication between a 

microcontroller (and a microprocessor) and the GSM 

Network.  

 A GSM Module contains components like 

communication interface (like Serial Communication – RS-

232), power supply and some indicators. With the help of 

this communication interface, we can connect the GSM 

Module with an external computer (or a microcontroller). 

 
Fig. 3: GSM Module 

D. Flow Meter 

Flow Meter is an instrument used to measure the flow rate 

of water. The flow meter works based on the volume of 

liquid that flows through the pipe. 

 Flow meters comprise of a primary device, 

transducer, and transmitter. The transducer (its convert’s 

energy from one form to another) is used to sense the water 

flow that passes through the primary device. The transmitter 

generates a flow signal from the transducer signal.  

 
Fig. 4: Flow Meter 

V. ARCHITECTURE 

The architecture of the system consists of a Water source, 

Solenoid valve, Arduino board, Flow meter, and GSM 

Module. The whole system is activated through a mobile 

application which will control the Arduino board. The 

Arduino board is connected to all the Solenoid valve and 

Flow meter which reads the value from them. When the 

Operator activates the Arduino board using the mobile 

application it will send the signal to the Solenoid Valve. The 

Solenoid valve will set open and the water from the water 

source will be dispatched. 

 The Flow meter will calculate the water flow rate 

and send the value to the Arduino board. Then the water will 

reach the water divider from where the water will be 

distributed to each area. A Solenoid valve and Flow meter 

are attached to the pipeline of each area. Using this water 

flow rate of the area can be identified. By reading the value 

water theft or pipeline damage can be identified. If the flow 

rate is low the Arduino will generate a message containing 

the possible reason for the low flow rate of water. This 

message is sent through the GSM module. Similarly, if the 

flow rate is high it also generates a message containing the 

possible reason for the high flow rate. 

The flow meter is used for the purpose to identify 

the amount of water that to be delivered to the area. Using 

this we can set the threshold level of water to be distributed. 

If the threshold level reached, we can sense it through the 

flow meter value. So, we can stop the water distribution in 

that area. This also helps to distribute the water evenly for 

those areas where the pipelines are not evenly assembled. In 

some houses, the water pipeline may be too low so that 

water flows at a high rate, in other houses the water pipeline 

may be high so that flow may be low. To avoid this uneven 

distribution of water this regulation system will control the 

flow and distribute to all houses evenly. 
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 Fig. 5: Block Diagram of Smart Water Distribution System 

VI. CONCLUSION 

With the help of the proposed system, the water can be 

monitored and distributed equally to all the people. This 

helps to identify if someone is stealing the water using some 

device or it helps to identify the damage that occurs in the 

underground pipeline. 

Future Scope 

 The drawback of this system is when people utilize 

the water they need and close the pipeline, it will cause the 

flow rate to increase in another place. Currently, there is no 

condition to check this scenario. It will be rectified in future 

improvement. 
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