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ABSTRACT-This project focuses on an application of wireless sensor networks for leakage detection in water 

pipes to overcome the problem of water dispersion in water distribution networks. Leakage prevention and breaks 

identification in water distribution networks are fundamental for an adequate use of natural resources. To address 

this problem, and simplify the leakage identification process, the authors have designed a wireless network system 

making use of mobile wireless sensors able to detect breaks and save energy, time and cost with having Smart 

Water Leakage Detection (SWLD) in pipelines, measure water level in tank and control in pump to turn it on 

when water level is low. It focuses mainly on two parts: The first part is alarm based on Global System for 

Mobile technology (GSM) to send Short Message Service (SMS) to the owner. The system is made up of basic 

components: sensors, GSM module, Arduino, relays to control the device. The second is the controlling part; it 

uses Android application mobile to control the pump. The result of using the proposed system is improving the 

efficiency of operation, reducing delay time and cost of maintenance pipelines after leakage detection. 
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I. INTRODUCTION 
 

Many of the electronics that we use today consist of some type of circuitry, which most of the time, we overlook this and 

take many of the devices we use for granted. As such, Water level Indicators employ a simple circuit to detect and 

indicate the water level in a container or a tank. We will be looking further into water level indicators used in overhead 

water tanks which can be found in many homes today. The idea of this project is to measure the level of water in a 

tank without any means of manual measurement. The invented a way to detect the water level in non-transparent 

coffee makers. Thus the idea came to be useful way to detect the water level of an overhead tank in homes. There are 

many different types of water level indicators available on the markets which involve much more complex circuitry 

and complexity. For instance, automatic water level indicators are an advanced microcontroller based device which can 

detect not only the level of water, but can also power on and off of the water pump by using a sensing device. In order 

to stay with our original motivations for this project, we had to avoid the complex water level indicator circuits. 

Therefore, we were able to finish before the deadline. Many of water level indicators work in a similar fashion as the one 

we have built. When researching daily applications of circuits, we searched for a circuit that will be feasible to build 

within a month time and incorporate many aspects that we learned in class. After researching many circuits, we 

decided to look closer into a circuit that measures the water level in a container. Using P-Spice we will be able to design 

a water level indicator that will use transistors, resistors, a rectifier, a transformer, LEDs, and a sound buzzer. The 

transistors in our circuit will be used as switches. The resistors in our circuit will be used to lower the voltage going 

into the transistors and LEDs. The rectifier is used to convert the voltage from the transformer from AC to DC voltage. 

The LEDs are used to indicate the water level in the tank It is found that much of the water is wasted due to the 

inefficient and poor water allocation and lack of integrated water management systems So water level management 

system makes potential significance in home appliances, industries. 
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II. WORKING PRINCIPLE 
 

A simple electromagnetic relay consists of a coil of wire wrapped around a soft iron core, an iron yoke which provides a 

low reluctance path for magnetic flux, a movable iron armature, and one or more sets of contacts (there are two in the 

relay pictured). The armature is hinged to the yoke and mechanically linked to one or more sets of moving contacts. It 

is held in place by a spring so that when the relay is de-energized there is an air gap in the magnetic circuit. In this 

condition, one of the two sets of contacts in the relay pictured is closed, and the other set is open. Other relays may 

have more or fewer sets of contacts depending on their function. The relay in the picture also has a wire connecting the 

armature to the yoke. This ensures continuity of the circuit between the moving contacts on the armature, and the 

circuit track on the printed circuit board (PCB) via the yoke, which is soldered to the PCB. When an electric current is 

passed through the coil it generates a magnetic field that activates the armature and the consequent movement of the 

movable contact either makes or breaks (depending upon construction) a connection with a fixed contact. If the set of 

contacts was closed when the relay was de-energized, then the movement opens the contacts and breaks the connection, 

and vice versa if the contacts were open. When the current to the coil is switched off, the armature is returned by a 

force, approximately half as strong as the magnetic force, to its relaxed position. Usually this force is provided by a 

spring, but gravity is also used commonly in industrial motor starters. Most relays are manufactured to operate 

quickly. In a low-voltage application this reduces noise; in a high voltage or current application it reduces arcing. An 

intelligent sensor network system consisting of flow sensors and a set of active sensor network platform is used to 

monitor and detect the leakage in pipelines. The flow sensors provided in the pipes gather the data related to discharge 

through pipelines. The data collected by sensors is processed by microcontroller-Arduino Uno. Finally, the processed 

data is monitored on internet using cloud computing. 

 

A.IR Sensor 

Active infrared sensors both emit and detect infrared radiation. When an object comes close to the sensor, the infrared 

light from the LED reflects off of the object and is detected by the receiver. Active IR sensors act as proximity sensors, 

and they are commonly used in obstacle detection systems (such as in robots).It’s range is 780nm. 

 

B.Water Detection Sensor 

Water sensor brick is   designed for water detection, which can be widely used in sensing rainfall, water level, and 

even liquid leakage. Connecting a water sensor to an Arduino is a great way to detect a   leak,   spill,   flood,   rain, etc. 

The sensor has an array of exposed traces, which read LOW when water is detected. 

 

C.DHT 11 Sensor 

The DHT11 is a basic, ultra low- cost    digital     temperature     and humidity sensor. It uses a capacitive humidity 

sensor and a thermistor to measure the surrounding air, and spits out a digital signal on the data pin (no analog input 

pins needed). Its fairly simple to use, but requires careful timing to grab data. 

 

SPECIFICATION 

 Microcontroller: ATmega328 

 Operating Voltage: 5V 

 Input Voltage (recommended): 7- 12V 

 Input Voltage (limits): 6-20V 

 Digital I/O Pins:14(of which 6 provide PWM output) 

 Analog Input Pins: 6 

 DC Current per I/O Pin: 40Ma 

 DC Current for 3.3V Pin: 50mA 

 Flash Memory: 32KB (ATmega328) of which 0.5 KB used by boot loader 

 SRAM: 2KB(ATmega328) 

 EEPROM: 1KB(ATmega328 

 Clock Speed: 16MHz 

 Revision 3 of the board (A000066) has the following new features: 

 ATmega16U2 instead 8U2 as USB-to-Serial converter 

 1.0 pin out: added SDA and SCL pins for TWI communication placed near to the AREF pin and two 

other new pins placed near to the RESET pin, the IOREF that allow the shields to adapt to the voltage provided from 

the board and the second one is a not connected pin, that is reserved for future purposes 
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 Stronger RESET circuit 

 

D.Communication 

The Arduino Uno has a number of facilities for communicating with a computer, another Arduino, or other 

microcontrollers. The ATmega328 provides UART TTL (5V) serial communication, which is available on digital pins 

0 (RX) and 1 (TX). An ATmega8U2 on the board channels this serial communication over USB and appears as a virtual 

com port to software on the computer. The '8U2 firmware uses the standard USB COM drivers, and no external driver 

is needed. However, on Windows, a.inf file is required. The Arduino software includes a serial monitor which allows 

simple textual data to be sent to and from the Arduino board. The RX and TX LEDs on the board will flash when data is 

being transmitted via the USB-to- serial chip and USB connection to the computer (but not for serial communication 

on pins 0 and 1). A Software Serial library allows for serial communication on any of the Uno's digital pins. The 

ATmega328 also supports I2C (TWI) and SPI communication. The Arduino software includes a Wire library to 

simplify use of the I2C bus; see the documentation for details. For SPI communication, use the SPI library. 

 

E.Programming 
The Arduino Uno can be programmed with the Arduino software. Select "Arduino Uno from the Tools Board menu 

(according to the microcontroller on your board). For details, see the reference and tutorials. The ATmega328 on the 

Arduino Uno comes pre burned with a boot loader that allows you to upload new code to it without the use of an 

external hardware programmer. It communicates using the original STK500 protocol (reference, C header files). You 

can also bypass the boot loader and program the microcontroller through the ICSP (In- Circuit Serial Programming) 

header; see these instructions for details. The ATmega8U2 firmware source code is available. The ATmega8U2 is 

loaded with a DFU boot loader, which can be activated by connecting the solder jumper on the back of the board (near 

the map of Italy) and then resetting the 8U2. You can then use Atmel's FLIP software (Windows) or the DFU 

programmer (Mac OS X and Linux) to load a new firmware. Or you can use the ISP header with an external 

programmer (overwriting the DFU boot loader). See this user-contributed tutorial for more information. 

 

III. SIMULATION 
 

ISIS -The ISIS Intelligent Schematic Input System (Intelligent Switching input system), is the environment for the 

design and simulation of electronic circuits. The component library includes claims more than 10,000 circuit 

components with 6000 Pro-spice Simulations models. Own components can be created and added to the library. VSM -

The VSM Virtual System Modeling provides a graphical SPICE circuit simulation and animation directly in the ISIS 

environment. The SPICE simulator is based on the Berkeley SPICE3F5 model.It can microprocessor-based systems can 

be simulated. With the VSM engine can interact during the simulation directly with the circuit. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1.Simulation Result 

 

IV. CONCLUSION 
 

This system feature is expected to draw much attention in the next decades. Water is one of the most important basic 

needs for all living beings. But, unfortunately a huge amount of water is being wasted by uncontrolled use and 

uncontrolled leakage. The main issue that is being addressed in this system is about using an efficient wireless sensor 

based on water monitoring system. Two different ways to monitor the water such as water level monitoring and water 

pipeline leakage monitoring. Finally, the water monitoring system of homes/offices research concept will be completed 

by using wireless sensor technology. By using the monitoring system, we can easily prevent the water and the water 
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will be saving to our generation. In our system we mainly depend on technical method which deals with control and 

features and effective methods for monitoring the plumbing at homes. Based on Arduino mega2560 and GSM 

technology we achieved the main general purpose of this system topic idea which is water leakage detection and 

wireless control of the water pump. Using GSM technology makes the work more efficient and ease the data 

translating.  
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