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ABSTRACT

With the growth of the world population, the demand of fresh water has increased causing serious
problems in the field of water supply. Therefore, control of water has become a considerable issue today.
With the growth of the world population, the demand of fresh water has increased causing serious
problems in the field of water supply. Therefore, control of water has become a considerable issue today.
Scientists, technicians, politicians, and generally, many other inhabitants of the planet become
increasingly educated on the subject. The threat of pollution hovers over and limits water supplies. The
shortage of this vital liquid requires great attention. The proportion of fresh water found in rivers, lakes,
and underground sources comprise only 3% of the total amount of water on earth. In addition, the water
found needs treatment for human consumption, to eliminate particles and organism harmful to health, and
ultimately must distribute through pipes to homes safety.
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INTRODUCTION

This paper focuses on the issue of distribution, more specifically, on the issue of water leaks in
residential areas. In a developing country like India, loss of water in domestic sector on account of
leakage is approximately 30 to 40% of the total flow in the distribution. This leads to high risks in public
health, money invested and on the valuable natural resource. India had an irrigation efficiency of ~36
percent in 1993-1994 and projected that efficiency would have to increase to 60 percent by 2050 to bring
a balance in the demand and supply of water. Even those slow leaks that only because mold damage
require expenses to repair. The more water spilled (or splashed) the more money the repairs cost to
residents. For this reason, it’s crucial to have some system installed in residences to detect water leaks.
Current digital water leak detection systems can locate multiple water leaks to within 1 meter resolution
over a complex network of cables running several kilo meters.

Water leak detection is an expression more commonly used for larger, integrated systems
installed in modern buildings or those containing valuable artifacts, materials or other critical assets
where early notification of a potentially damaging leak proves beneficial.Specifically, water leak
detection has become a necessity in data centers, trading floors, banks, archives, and homes.The water
leak detection industry, small yet specialized, has only a few manufacturer operating world-wide. The
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existing water supply systems incorporate high range acoustic and pressure detection devices are way
costlier to be implemented in developing countries. Some irrigation leak detection systems use heating
coils to detect the flow rate difference which has a drawback of detecting the fast change over in the
system due to the uniform response of the temperature sensor. This single parameter does not help in
stopping leakage in the system. In this paper, a flow sensor based system integrated with microcontroller
to detect the leak due to breakage has been discussed.

. In this paper, a flow sensor based system integrated with microcontroller to detect the leak due
to breakage has been discussed. This system is designed to prevent the further leakage of water flowing
through the pipe line. This paper is organized in the order of methodology which explains the working of
the system, components used to build the system and the results which signify the efficient leakage
prevention based on a prototype.

PROPOSED SYSTEM

Node MCU GPIO

General-purpose input/output (GPIO) is a pin on an IC (Integrated Circuit). It can be either input
pin or output pin, whose behavior can be controlled at the run time. NodeMCU Development kit provides
access to these GPIOs of ESP8266. The only thing to take care is that NodeMCU Dev kit pins are
numbered differently than internal GPIO notations of ESP8266 as shown in below figure and table. For
example, the DO pin on the NodeMCU Dev kit is mapped to the internal GPIO pin 16 of ESP8266.

GPIO10
GPI1O9
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Fig.1.NodeMCU DevKit GPIOs

WATER FLOW SENSOR
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Water flow sensor consists of a plastic valve body, a water rotor, and a hall-effect sensor. When
water flows through the rotor, rotor rolls. Its speed changes with different rate of flow. The hall-effect
sensor outputs the corresponding pulse Signal.

Fig.2. Water flow sensor

Accurate flow measurement is an essential step both in the terms of qualitative and economic
points of view. Flow meters have proven excellent devices for measuring water flow, and now it is very
easy to build a water management system using the renowned water flow sensor YF-S201. This sensor
sits in line with the water line and contains a pinwheel sensor to measure how much water has moved
through it. There is an integrated magnetic Hall-Effect sensor that outputs an electrical pulse with every
revolution. The “YFS201 Hall Effect Water Flow Sensor” comes with three wires: Red/VCC (5-24V DC
Input), Black/GND (0V) and Yellow/OUT (Pulse Output). By counting the pulses from the output of the
sensor, we can easily calculate the water flow rate using a suitable conversion formula. Arduino, water
Flow Sensor, 10K resistor, a breadboard and some jumper wires. Wiring up the Water Flow Sensor is
pretty simple. There are 3 wires: Black, Red, and Yellow. Black to the Arduino's ground pin Red to
Arduino's 5v pin. The yellow wire will need to be connected to a 10k pull up resistor and then to pin 2 on
the Arduino.Once you have it wired up you will need to upload the following code to your Arduino. Once
it is uploaded and you have some fluid flowing through the Water Flow Sensor, you can open the serial
monitor and it will display the flow rate, refreshing every second.

ULTRASONIC SENSOR

The ultrasonic sensor works on the principle of SONAR and RADAR system. An ultrasonic
sensor generates the high-frequency sound (ultrasound) waves. When this ultrasound hits the object, it
reflects as echo which is sensed by the receiver. By measuring the time required for the echo to reach to
the receiver, we can calculate the distance. This is the basic working principle of Ultrasonic module to
measure distance.
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Fig.3. Ultrasonic Module

HC-SR-04 has an ultrasonic transmitter, receiver and control circuit. In ultrasonic module
HCSRO04, we have to give trigger pulse, so that it will generate ultrasound of frequency 40 kHz. After
generating ultrasound i.e. 8 pulses of 40 kHz, it makes echo pin high. Echo pin remains high until it does
not get the echo sound back. So the width of echo pin will be the time for sound to travel to the object and
return back. Once we get the time we can calculate distance, as we know the speed of sound.

LIQUID CRYSTAL DISPLAY (LCD)

Liquid Crystal Display (LCD) is widely used in various electronics’ applications. It is commonly
used in various systems to show different status and parameters. LCD16x2 has 2 lines with 16 characters
in each line. Each character is made up of 5x8 (column x row) pixel matrix shows figure 4.
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Fig. 4. LCD Display

A liquid crystal display (LCD) has liquid crystal material sandwiched between two sheets of
glass. Without any voltage applied between transparent electrodes, liquid crystal molecules are aligned in
parallel with the glass surface. When voltage is applied, they change their direction and they turn vertical
to the glass surface. They vary in optical characteristics, depending on their orientation. Therefore, the
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quantity of light transmission can be controlled by combining the motion of liquid crystal molecules and
the direction of polarization of two polarizing plates attached to the both outer sides of the glass sheets.
LCDs utilize these characteristics to display images. Liquid crystal refers to the intermediate status of a
substance between solid (crystal) and liquid. When crystals with a high level of order in molecular
sequence are melted, they generally turn liquid, which has fluidity but no such order at all. However, thin
bar-shaped organic molecules, when they are melted, keep their order in a molecular direction although
they lose it in molecular positions. In the state in which molecules are in a uniform direction, they also
have refractive indices, dielectric constants and other physical characteristics similar to those of crystals,
depending on their direction, even though they are liquid. This is why they are called liquid crystal. The
diagram below shows the structure of 5CB (4-pentyl-4’-Cyanobiphenyl) as an example of liquid crystal
molecules.

PIEZOELECTRIC BUZZER

A buzzer is a small yet efficient component to add sound features to our project/system. It is very small
and compact 2-pin structure hence can be easily used on breadboard, Perf Board and even on PCBs which
makes this a widely used component in most electronic applications.

Fig.5. Active Passive Buzzer

There are two types are buzzers that are commonly available. The one shown here is a simple
buzzer which when powered will make a Continuous Beeeeeeppp.... sound, the other type is called a
readymade buzzer which will look bulkier than this and will produce a Beep. Beep. Beep. Sound due to
the internal oscillating circuit present inside it. But, the one shown here is most widely used because it can
be customized with help of other circuits to fit easily in our application.This buzzer can be used by simply
powering it using a DC power supply ranging from 4V to 9V. A simple 9V battery can also be used, but it
is recommended to use a regulated +5V or +6V DC supply. The buzzer is normally associated with a
switching circuit to turn ON or turn OFF the buzzer at required time and require interval.

RESULT AND DISCUSSION

After finishing all of the Home water leakage Detection system connections and programming,
system gives good response to the sensor and sends SMS when it detects leakage in water where the water
sensor was fixed. The time taken by the system to deliver the SMS is dependent on the coverage area or
range of the specified mobile network and Buzzer produces sound signal. If the mobile is in the range of
the system, then the SMS is delivered in 4 seconds.
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Fig.5. Prototype of Home water leakage detection system

CONCLUSION

Water for domestic purposes is always very essential and it is mandatory to prevent it from
getting wasted due to any pipeline leaks. Hence the designed prototype is an effective solution for
monitoring the flow of water as well as detecting for leaks in the pipelines. The smart water leakage
detection system can help in water distribution process by remote activation of solenoid valves. Usage of
cloud logging technique enables the data acquisition and analysis in any point of the pipeline. This system
makes cost efficient and simple. The advantage of monitoring a huge area with minimal human power.
The flow of water through the domestic pipeline can be monitored, forecasted and visualize from
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anywhere in the world using internet through computer or Smartphone. The collected data can be
analyzed for making predictions to the users for demand management, asset management, and leakage
management. With water as a flowing liquid the system has been tested successfully. The work can be
extended to forecast data for larger communities with customer satisfaction involving low cost and better
performance of the overall system.
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