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ABSTRACT
Water is an essential resource in the world and currently household drinking water is an
important asset to save the life due to shortage of water in the earth. This paper describes the
design and implementation of an automatic water tap controlling system. This developed system
helps reduce water wastage by turning off water tap automatically. The water level detector
detects different specified levels of water running into the receiving-end bucket. Upon fullness of
the bucket, the device turns off the water tap without the intervention of the user. The aim of this

work is to implement a system for controlling water tap automatically.
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CHAPTER ONE

1.0 INTRODUCTION

Water supply is the provision of water by public utilities, commercial organizations, community
endeavours or by individuals, usually via a system of pumps, pipes and taps. Tap water (running
water, city waler, town water, municipal water etc.} is water supplied through a tap (valve). Its
uses include drinking, washing, cooking, and the flushing of toilets, Indoor tap water is
distributed through indoor plumbing, which has existed since antiquity but was available to very
few people. '

In everyday life, there exists some physical elements that need to be controlled in order
for them to perform their expected behaviours. A control system therefore can be defined
as a device, or set of devices, that manages, commands, directs or regulates the behaviour
of other device(s) or system(s). Consequently, automatic controlling involves designing a
control system to function with minimal or no human interference. Automatic systems are
being used in a wide range of fields ranging from medical sciences to financial sciences,
education, law, and so on. Several of them are embedded in the design of everyday
devices.

Many times it happens in restaurants, malls, hotels and public boreholes, specifically at home
that after fetching water we forget to switch off the tap which leads to wastage of water and
flooding of premises.

The circuit described here will automatically turn off the tap when the water has gotten to the
peak of the bucket/container receiving the water. This will lead to less wastage of water, reduce

tendency of premises being flooded and help keep hands and germs away from tap heads.

1.1 BACKGROUND QF THE PROJECT

This project is carried out so as to provide a means of fetching water automatically from taps,
reduce wastage of water and eliminate flooding of premises which may result from overfilling of
the water receiving container. Automatic water tap controllers were first developed in late 1980s
but were not produced for commercial use until 2000s when they first appeared to the general

public at airport lavatories. Because of their assistive qualities, automatic water tap controllers

1



are often at assistive living establishments and places where the elderly and handicapped
individuals call home. Automatic water tap controllers are water saving devices, helping save
70% of the water that would otherwise swirl down the drain unused and conserve as much as 3-
5% of the water used by standard household [2]. Other benefits of automatic water tap
controllers are found in inhibiting the spread of germs which are known to thrive on water tap

handies, as well as help prevent or mitigate incidents caused by hot water flowing out of the tap.

In the 20th century, the means of controlling water from taps exists as automatic faucets which
are common in public wash-rooms, particularly in airports and hotels where they are supposed to
reduce water consumption and reduce the transmission of disease causing microbes. These
automatic faucets were as well found in some kitchens and in wash-rooms of some private
residences. Other common places where they are found include pets or livestock rearing centres,

whereby the presence of an animal allows water to flow from tap to water trough or dish.

In most recent times however, the use of PIC microcontroller for the control of water taps action
has made the systematic ways of controlling water taps more sophisticated. It is now possible for
users in malls, offices and homes to running taps with little or no attention. This method also

brings in other advantages like cost effectiveness and much needed efficiency.

This system makes use of conductive nature of water to determine the water levels in a water

receiving container and the rotary ability of DC motor to turn off or on a water tap depending on

the output needed.

The inability of water tap users to control running taps especially due to their forgetfulness can
bring about water wastage, flooding of premises and damage of properties that are water

irresistible. With this project "automatic water tap controller”, these can be avoided.

1.2 STATEMENT OF PROBLEM

One of the issues most homes, malls and food industries are having in this present time is the
inability to control tap water automaticaily. Most times we forget to turn off taps which makes
the tap to keep running endlessly. This has resulted in inefficient use of water as well as flooding
of premises that are meant to be kept dry. Making use of the conductive nature of water, we

designed and developed an automatic water tap controlling system.



This system is capable of turning off the tap automatically, with the help of water level detector

which monitors the water levels in the container, when the water is full.

1.3 MOTIVATION

Nowadays, the need to have control over manual water taps in homes, offices, malls and
industries is in high demand especially in countries like Germany, El Salvador and Guatamala
where water is scarce and expensive to get. In these countries and some other ones, means of
getting a precise amount of water from taps, in order to prevent water wastage and tendency of
floeding the water taps environment, is in dire need. Besides, turning either on or off of taps can
be a difficult task for people suffering from arthritis, kids, handicaps and aged people, hence, the

reasons for embarking on this project.

1.4 SIGNIFICANCE OF THE STUDY

The signiﬁcémce of this work is to have automatic control for water tap which can significantly
reduce water wastage and limit outflow of water to the required amount needed at a particular
time. Besides, this device can eliminate cross-contamination by keeping hands and germs away
from the tap knob. This project is important in places where optimum or quantified amount of

water is needed for a particular purpose. Places like food industries, paint manufacturing
industries and homes.
1.5 AIM AND OBJECTIVES

The aim of this project is to design and construct an electronic circuit which can conirol the
water tap operation using PIC microcontroller (atmega-8) and the use of calibrated water level

detector and water level indicator.
The Objectives of the project are:
(i). To provide a means of fetching water from tap without turning the tap knob manually,

(ii). To develop a device which will prevent wastage of water that always occurs at water taps
and flooding of premises by providing a means of cutting off the water supply when the

container is full.




(iii}. To construct an electronic circuit that can be used to fetch a quantified amount of water.
(iv). To provide a device that will detect and display the different water levels in a container.

(v). To reduce direct contact with the tap knob in order to prevent both damage and cross-

contamination by keeping hands and germs away.

1.6 SCOPE OF PROJECT
To ensure the project is heading the right direction and achieve the objectives. The project uses

microcontroller and water levels detector in the development of the automatic water tap
controlling system which can help reduce water wastage by monitoring different water levels up
to the maximum level, prevent direct contact with water tap knobs thereby inhibiting the spread
of germs from one user to another and also reduce risk of flooding premises. The detector makes
use of the conducting nature of water to detect the water levels, the microcontroller controls the

action of the servomotor when the container is filled and helps drive the tap to close.




CHAPTER TWO

LITERATURE REVIEW

2,0 INTRODUCTION
Water waslage can develop from even the little unattended water wasting uncontrolled.

Engineers have made great efforts in finding means of reducing the effect of water wastage with
devices like the water dozer. Researchers in countries like Germany, where water is very scarce,
have done a good job in trying to put stop to water wastage and in saving lives and premises
from flooding. Overuse and misuse of usable water arc the common problem in our daily life and
also we never think about repairing dripping taps. Very often we keep water tap open to fill a
bucket but we forget to close at the right time. Sometimes we go out after keeping water tap open
(while absent mind and forget to close), which causes a huge water misuse. However, it is
possible to minimize or overcome this problem, if the right technology can be effectively
introduced and applied. This chapter states all the studies and reviews from previous projects,
Jjournals and sources that help to successfully design, build and implement the entire task during

this automatic water tap base liquid control project. The studies include improvement and

modification of design from previous projects.

2.1 RELATED WORKS
A number of previous related research works discussed about water level monitoring system. In
general, the results from Automatic Water Tap Controlling System are in line with the previous

research works.

Various researches and works have been done in the direction of this project, the very

relevant ones are discussed below:

Authors in [1] developed an accurate and controlling system for monitoring of lakes and inland
seas in order to prevent flooding. Level variation for lakes and reservoirs and surface-volume
variations are calculated using a combination of various satellite images and radar altimetry. An

operating data centre based on remote sensing and control was achieved for Global Terrestrial

Network for Lakes (GTN-L) to prevent flooding.




In [2], the authors develop a flood warning system that incorporates telemetered rainfall and
flow/water level data measured at various locations in the catchment area. Real-time accurate
data collection is required for this use and sensor networks improve the system capabilities. It is
a developed low-power and long-range communication device, so-called DatalogV 1. DatalogV1
provides automatic data gathering and reliable transmission. DatalogV1 incorporates self-

monitoring for adapting measurement schedules for consumption management and to capture

events of interest.

In [3], Jiang et al. design a Water Environmental Monitoring System based on Wireless Sensor
Networks, The system consists of three parts: data monitoring nodes, data base station and
remote monitoring centre. This system is suitable for the complex and large-scale water

environment monitoring such as reservoirs, lakes, rivers, swamps and shallow or deep

groundwater.

Authors in [4] developed a one kind of Water Level Monitor Recording Instrument using IC
comparators and the microprocessor interrupt function. The researchers developed this
measuring and recording instrument using microprocessor, driver circuit, stepper motor, electric
conduction metal measured line, volume line drum and water level supervised gauge head. The

constructed project is measure accurately and indicate the level of water in a volume line drum.

Authors in [5] developed a Water-level Monitor for Bore-well and Water-tank Based on GSM.,
The project sees into the problem that there is no early warning system to monitor the tank water
level when it has reached the critical level, Hence, water level monitoring system is provided in a
tank as well as a bore well. . This problem is solved by using this GSM based system that will
automatically make a call to the user mobile phone, when the water level in the bore-well drops
below threshold or rises to the threshold [evel for pumping. The user can also remotely switch on

or off the pump motor by sending a SMS from his mobile phone.

In [6], authors implement a New-type Sensor for Monitoring Oil-water Interface Level which is
capable of monitoring, simultaneously, oil-water interface level and oil level in a single tank. A

liquid level sensor was developed, suitable for determining the oil-water interface level and oil

level.



Authors in [7] teamed up to develop a system called an Automatic Liquid Level Indication and
Control using Passive UHF RFID Tags. This project proposes a new perspective to the liquid
level monitoring and control technique by deploying energy efficient passive UHF RFID tags as

liquid level sensors.

In [8], Anjali implements a system called an Automatic Wash Basin Tap Controller using NE555
timer IC which can be used at restaurants, malls and specifically at home while brushing teeth
where we forget to switch off the tap which leads to wastage of water. The circuitry of the
project will automatically switch on the tap water when a hand is placed below the tap outlet and

also put it off when the hand is removed.

The author in [9] talked of a project called an Automatic Public Tap Control System using PIR
sensor to prevent wastage of water. The technology generally used to develop this project is PIR
sensor, a microcontroller, motor driver and a DC motor. The PIR sensor will recognize the
presence of a person by taking the temperature difference. An MSP430 (16-bit microcontroller)

or any other microcontroller can be used to drive the DC motor to open or close the tap.

Authors in [10] developed a system called Automatic Water Tap System which is a mechanism
through which water can be fetched automatically from public taps and taps at home. This
system is equipped with infrared motion detector where the infrared is used to detect the
movement around the water tap. By using infrared motion detector, users only need to place their
hands under the water tap and after the detector detects the movement in designated area the

output, which is water, will come out.

Hareendran in [11] is another researcher that worked on Automatic Water Tap (Faucet/Valve)
Controller. The heart of the circuit is the Passive Infrared (PIR) module. When the PIR sensor
senses motion of hands under the faucet, the solenoid valve goes to open state and water is
allowed to drop off the faucet. The solenoid valve closes when the PIR sensor senses that the

hands under the faucet have been removed.

Author in [12] designed and constructed an Automatic Pumping Machine for Water Supply. This
project emphasizes on the construction of automatic pumping machine which in turns provide a
simple logical, versatile and economical circuit which turns on the pump when water in the taﬁk
fall below the minimum level and also, off process is achieved by incorporating into the pumping

system; a sensor, a responder and an actuator.,



In [13], Rahman et al. work on the design of automatic controlling system for tap-water using
floatless level sensor. The developed system can automatically control the water tap accordingly
when the floatless level sensor senses low level of water in the tank. Also, the system has ability
to activate the relay which starts solenoid valve. The system is low-cost and the result shows an

autonomous plus robust monitoring system with satisfactory result which is relatively simple to

install.

Authors in [14] summarized the results of a study to recommend a new tide and water level
measuring system to replace the existing instrument used by the National Ocean Survey. They
focused on the sensor subsystem while the companion papers address the recording subsystem
and other aspects of the problem. Authors in [15] presented a multi-electrode capacitance sensor
and its system used in measuring sedimentation volume, water level, ice thickness of a river or
reservoir. Based on the different characteristics of the capacitor in the different mediums such as
in ice, water, sediment; a multi-functional, multi-electrode and non-closed capacitance sensor is
designed. That is, a multi-electrode capacitance sensor is set up around a long hollow circular

drum, which can be vertically placed in a river or reservoir.

In [16], Hicks et al. present an automatic water level monitor which consists of water level
sensor, comparator circuit, microcontroller, display unit, and pump. Taking advantage of
the electrical conductivity property of water, they used copper conductors as the water
level sensor, A Liquid Crystal Display (LCD) served as the output unit which shows the
status of the system on a screen. Authors in [17] introduced the notion of water level
monitoring and management within the context of electrical conductivity of the water. More
specifically, they investigated the microcontroller based water level sensing and controlling
in a wired and wireless environment and then proposed a web and cellular based monitoring

service protocol which determines and senses water level globally.

To control water automatically for plant irrigation system, the authors in [18] used bluetooth
module with vocal and text commands. The aim of the work is to simplify the method of
irrigation using vocal commands through the GSM technology. The Farmer only need to
open the application and utter the control commands through his phone. Authors in [19]

were concerned about the pipes and pumps sizes used in order to reduce the cost of building a



water saving system using numerical optimization methods which offer a powerful new

technology for pump users when combined with pumping system analysis software.

In [20], Rojiha proposes a sensor network based intelligent control for power economy and
efficient oil-well monitoring. His paper consists of several basic sensors such as voltage
sensor, current sensor, oil pressure sensor, temperature sensor and gas sensor. These
sensors are used for oil well data sensing, that is, they sense and collect data from the oil well.
Authors in [21] deployed computing techniques in creating a barrier to wastage in order to not
only provide more financial gains and energy saving, but also help the environment and water
cycle which. in tumn ensures that water is saved for future. Their paper presents research in
embedding a control system into an automatic water pump controller through the use of different
technologies in its design, development and implementation. Authors in [22] developed a tap-
control control system using smart phones and arduino boards, This system can be used to
control the taps for plant watering and other taps at home, malls and restaurants through
internet by sitting anywhere in the world. Arduino 2560 board with Ethernet Shicld is
used for this project. The arduino is coded using arduino codes and the application

development is done using android programming.

In [23], Devika et al, design a plant watering system to ease the work of gardeners and also to
save water. The project uses arduino board, which consists of atmega-328 microcontroller. It is
programmed in such a way that it will sense the moisture level of the plants and supply the water
if required. Paper [24] presents the development of an online mobile application that
monitors and controls the water flow through taps whenever there is an unusual reading
of the water usage at home. The authors of the work state that the primary goal of the system
is to enable a user in monitoring and controlling the water flow at home via an online
mobile application’s graphical user interface (GUI). The authors further explain that the GUI
will make the monitoring process more efficient and convenient for house owners. Authors
in [25] presented the design of an automatic water level controller aimed at providing an
appropriate control to pump water to an overhecad tank when empty and automatically
Stop the pump when the tank is full. The system is said to incorporates two mains
contactors which are energized to provide a direct online start of the motor, an overload

relay which senses the presence of excess current and disconnect the supply and also a




mercury float switch which uses the Archimedes principle of floatation to provide the
electrical contact to switch ON or OFF supply to the motor when the tank is empty or
full respectively. The authors opine that the system is capable of providing a seamless

utilization of water at domestic and industrial level without causing spillage or flooding of

premises.

In [26], Uday designs and presents an automatic water level controller. He incorporates sensors
in the overhead tank and the lower level container. He stated that the sensor in the overhead tank
triggers the pump to work whenever there is need for water in the lower level container. Authors
in [27] proposed an embedded system for automatic control of irrigation and water saving on
farm by using GSM technology. Their project has wireless sensor network for real-time sensing
and controlling of an irrigation system and the system provides uniform and required level of
water for the agricultural farm and it helps mitigate water wastage. In the project, microcontroller
is interfaced through temperature sensor, humidity sensor and also interfacing to GSM through
MAX 232. Author in [28] opined that if all the manual taps are replaced with smart ones that
open and close on their own automatically not only can we save water but also have a healthier
lifestyle since we do not have to operate the tap with our dirty hands. Hence, he developed a
system called automatic water dispenser using arduino and a solenoid valve that can

automatically dispense water when a glass cup is placed under it.

Authors in [29] described water efficiency practice and how to reduce water usage through
implementation of efficient irrigation technology, effective irrigation scheduling, and soil
moisture determination and retention. This practice is designed to minimize water losseé from
evaporation, deep percolation and run-off in agricultural practices. [30] presents the design and
development of irrigation controller for water saving built around PIC16F877A microcontroller,
The system consists of microcontroller, peripherals including RTC, LCD and driver circuit relay

to switch on/off a motor,

In [31], R.Balathandapani et al. develop an automatic rain water and crop saving system using
embedded technology. The main theme of the project is to save the crops from the heavy rain
and also save the rain water. The rain sensor and soil moisture sensor are used for the
working of the developed automatic roof. This system protects the crops with the help of the

automatic roof which covers the whole field. This system also use emerging applications
10 '




of GSM. It is used to report the conditions in the field through SMS to the mobile
phone, Authors in [32] presented a project concerned with the development of water level
monitoring system with an integration of GSM module to alert the person-in-charge through
Short Message Service (SMS). The water level is monitored and its data sent through SMS
to the intended technician mobile’s phone upon reaching the critical level. The prototype was

tested and functioned properly as a means to reduce the risk of unexpected shortage of water
supply.

In [33], T.Jayasree et al. propose an automatic water distribution by time and water pH
measurement which is also capable of detecting leakage and also tank water level measuring
system using PIC microcontroller and GSM module. The authors stated that the motivation
for the study, is to deploy computing techniques in creating a barrier to water wastage in
order to not only provide more financial gains and energy saving, but also help the
environment and water cycle which in turn ensures that we save water for future use.
Authors in [34] opined that water supply with continuous monitoring makes a proper
distribution so that, we can have a record of available amount of water in tanks, flow
rate and abnormality in distribution line. Hence, they came up with a system that focus on
continuous and real time monitoring of water supply in Internet of Things IOT) platform.
Monitoring can be done from anywhere as central office using Adafruit, as free sever data
are continuously pushed on cloud so that we can see data in real-time operation. Authors of
paper [35] developed a prepaid water meter; a technology which allows prepaid billing of water
along with sufficient monitoring readings mechanically from an outside place without any
human intervention. This system gives fast and accurate billing of water as well as prevents any
abuse of it. A technique having adequate security support, for prepaid charges of water using
Short Message Service (SMS) is incorporated. The prepaid water meter is used for measuring the
water volume used. A sensing system is also incorporated to generate an equivalent voltage

related to the amount of water used and hence, energy consumed per time can also be

determined.

Authors in [36] stated that in countries like Indonesia, Mexico, Guatemala, and El Salvador,
a city water authority supplies the clean water and pumps it into large ground-level

storage tanks. A resident’s water pump then pumps the water to a water tank on top of
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his/her house. When the water level in the ground-level storage tank becomes too low,
the pump siphons air and shuts down, requiring a resident to manually prime the water
pump to ge;u it running again. Residents struggle to monitor the water level of the tanks
effectively and keep the pump running properly. To solve this problem, the authors designed
an automatic water pump controller system which monitors the water levels and controls the
pump as necessary to prevent breakdown and maximize water storage without overfilling
the rooftop tank and wasting water. The author in [37] designed a water outpuiting sysltem as
an idea of improvement to current existing touchless water faucets used in public places or
at home, The system includes a hardware circuit part which is in charge of signal acquiring
and processing, and a mechanical part to produce corresponding water output, It is a
microcontroller-based system which incorporates infrared sensors. The author in [38] opined that
lack of water is a serious problem nowadays and that, water-saving technology is a hot topic all
over the world especially in agriculture. He designed an automatic precision water-saving
irrigation control that is sensor based. The system incorporates soil water sensor, plant
physiological meter, irrigation controller, wireless communication unit and control software. The
system has High precision, good linearity and rapid response speed. Authors in [39] developed a
control mechanism for controlling and monitoring water levels in a water tank which is a key
component of their boiler system. For the boiler system, water level is controlled by PLC Omron
C200H Sysmac using the push button panel attached to the plant or also can be controlled and
monitored by PC using Wonderware InTouch 10.5. Authors in [40] limited their research work
to water wastage due to overflow in overhead tanks. The solution they proffered is the use of
Automatic Water Level Controller. The operation of the water level controller works upon
the fact that water conducts electricity. So water can be used to open orclose a circuit.
As the water level rises or falls, different circuits in the controller send different signals.

These signals are used to switch ON or OFF the motor pump as the authors desired.

To maintain a strategic distance from water spillage and to use out-coming water from
public water-taps in a proficient way, authors in [41] designed and presented an automatic
public tap control using IR sensor and water level indication using GSM. The authors accounted
that most times when a compartment is filled, nobody takes consideration to close the tap hence
the system constructed utilizes IR sensor and water level indicator to forestall water wastage and

monitor water level respectively. Also, they proposed a future work which will utilize 8051
12



microcontroller and IR based programmed open tap control incorporating GSM technology

which will send message to client when tank is void.

Authors in [42] presented their research in embedding a control system into an automatic water
pump controller through the use of different technologies in its design, development, and
implementation. The system uses microcontroller to automate the process of water pumping
in an over-head tank storage system and has the ability to detect the level of water in a

tank, switch on or off the pump accordingly and display the status on an LCD screen.
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CHAPTER THREE

HARDWARE DESIGN METHODOLOGY

3.0 DESIGN METHODOLOGY
The hardware of this automatic water tap controlling system includes 8-bits AVR ATMEGA-§

PIC Micro-controller, 12V DC Motor for turning the tap either ON or OFF, water level detector
land indicator. The system is low cost unlike other systems that serves same purpose and it is low
power consuming. The water level detector is calibrated to monitor four different levels with
each having its respective indicator. It can be used to fetch a precise quantity of water. The

system is designed in such a way that the user will only apply little or no effort in fetching water

from taps.

1. This project required an interconnection of the water level detector, a microcontroller, tap

driver circuit and water level indicator as illustrated below.

2. The water level detector consists of conductive element, which in this case is, solder lead melt

on a flat and long plate. It detects the water level in the final container.

3. The microcontroller board utilized is the Arduino-Uno R-3 board, which contains primarily
the ATMEGA-8 chip and serial input and output terminals. The microcontroller primarily
functions as an analogue to digital converter. It also stores the code which describes the sensor

output behaviours and serial data output for the DC motor.

4. The DC motor is connected to the microcontroller. The appropriate size, speed and torque
requirements have to be known first in order for it to be used for the sake of this project. DC
motors have enough speed, peak torque and rms torque capabilities, along with optimal gearing
arrangement, to meet the load arrangement, which is the tap to be driven as well as the cost
objective. Equally important is selecting the size of the drive to be used. The reason why DC
motor is used in this project is because it is very easy to control with the PIC microcontroller.

12VDC is required as a source to this 0.35A DC motor.

5. LEDs, which serve as indicator, are incorporated into this project in order to display various

water levels in the receiving end container,
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3.1 REQUIREMENTS SPECIFICATION/COMPONENTS USED

The water level detector and indicator, passive components and microcontroller used require
low DC voltage, requiring between 3.3V and 5V. The DC motor is the only device that requires

12V. Below is an overall selection of the components used in design and implementation of the
automatic water tap controller: |

The atmega-8 Microcontroller

The calibrated water levels detector

The water level indicator (LEDs)

0.35Amp DC Motor

Resistors

Capacitors

Transistors

Diodes

vV ¥V ¥V V¥V VYV V¥V VYV VYV V¥

Diac and Triac.

» ATMEGA-8 MICROCONTROLLER

The heart of the system is the atmega-8 microcontroller which has 28-pins/ports, all which are
input pins by default but enabled as output pins by program.

Figure 3.1: The Atmega-8 Microcontroller
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(RESET) PC6 [1_|

(RXD) PDO [Z7]

{TXD) PD1 [3_]

(INTO) PD2 [4 |

(INT1) PD3 [B_]

(XCKITO) PD4 [

vCe§ [T

GND [E |

(XTALYUTOSC1) PE6 [0 |
(XTAL2/TOSCZ2) PB7Y [0
(1) PDSs {T]

(AIND) PDI6 2 |

(AINT) PD7 3]

(ICP1) PBO [14]

ATMEGA 8

[ 28 PCBH (ADCS/SCL)
37 PC4 (ADC4/SDA)
26 PC3 (ADGC3)

| 28 PC2 (ADCZ)
24 PC1 {(ADC1)
23 PCO (ADCO)

| 22 GND

21 AREF

F20 AVCC

18 PBS (8CK)

18 PB4 (MISO)

17 PB3 (MOSIHOC2)
g PB2TE5/0C18)
75 PB1 (OC1A)

Figure 3.2: The pins of the Atmega-8 Microcontroller,

v Pin 1/PC6/Reset is the input pin on which components like resistors, diodes and capacitors

are connected; 10k, diode IN4007 and 1uF capacitor, These values are chosen and used as

specified in the datasheet of the atmega-8 as designed by the manufacturer.

v Pins 7, 20 and 21 are positive pins

v Pins 8 and 22 are negative pins

v Pins 12 and 13 are for the servomotor driver circuit. This is used to control or drive the

servomotor which in turn drives the tap to either open or close. The microcontroller has the

following features:

% High-performance, Low-power Atmel AVR 8-bit Microcontroller

%  Advanced RISC Architecture

i. 130 Powerful Instructions

ii. Most Single-clock Cycle Execution

iii, 32 x 8 General Purpose Working Registers

iv. Fully Static Operation

v. Up to 16MIPS Throughput at 16MHz

vi. On-chip 2-cycle Multiplier

% High Endurance Non-volatile Memory segments
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i. 8Kbytes of In-System Self-programmable Flash program memory

ii. 512Bytes EEPROM

iii. 1Kbyte Internal SRAM

iv, Write/Erase Cycles: 10,000 Flash/100,000 EEPROM

v, Data retention: 20 years at 85°C/100 years at 25°C(1)

vi. Optional Boot Code Section with Independent Lock Bits

vii, In-System Programming by On-chip Boot Program

viii. True Read-While-Write Operation

ix. Programming Lock for Software Security
The microcontroller controls every other units of this project since it is the heart of the entire
circuitry., The automatic water tap controlling system consists of a 5-water level calibrated

detector which detects different water levels and a corresponding water level indicator is provided

for display.

The PIC microcontroller controls the activities of the system in the following way:

On pin 12, when the first transistor BC548 (Q6) is at logic 1, that is, ON-state to the base, emitter

and collector bridges (all connected together), this sets the output to zero/put it off, thus the base

input to transistor, Q8 is zero and there will be a flow of voltage as well and thus transistor (8 is

put ON, this flows to transistor Q9. At transistor Q9, because of positive input which is zero/OFF

state, the two terminals are opened, that is the emitter and collector, this if goes to ON state, put

ON the transistor, the output of transistor Q9 goes to Q10 which put it off but because of the

external power of +12V, transistor Q10 is turned ON, Its output also goes to transistor Q7, at the

point transistor Q7 is turned OFF and this output goes to the servomotor. At this state, the

servomotor will not roll since Q7 ends at logic 0- OFF state.

On pin 13, however at logic 0, goes through all the explanation above, the final output is logic 1-

ON state. Therefore, the servomotor rolls.

The logic ¢ and 1 will keep changing, in values; this makes the servo motor to roll in one

direction and not roll in the other direction for the tap control.,

v" Pins 14 and 15 are used for manual control of the tap, thus when the button is pressed - the
tap opens and when another button is pressed - the tap closes. Pins 14 and 15 represents the

open and close switches on the microcontroller,
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~ CALIBRATED WATER LEVEL DETECTOR

The calibrated water levels detéctor can be said to be a calibrated rule. It detects the level in
which the water running into the-bucket gets to. The detector has four levels: min, %, % and max.
All of this has a common ground The detector is.made \:vith a conducting material which ,in this
case, s soidered lead. Whenever water gets to an.;y of the levels, the conducting matérial schses it
and send the signal to the mic}rocontroller which tells the level the water in the bucket has

reached.

Figuré 3.3: Calibrated water level detector
~ WATER LEVEL INDICATOR 7 oo

The water levels indicator consists mainly the LEDs. LED (light emitting diode) is the most
widely used of all optoelechonlc devices which emits a tairly narrow bandwidth of visible
(usually red, orange, vellow, or green) or invisible (mﬁared) light when its internal diode _
junction is stimulated by a forward electric current. LEDs have typical power-to- llghl energy
conversion efficiencies some 10 to 100 times greater than'a sunple tungsten f]lament lamp and
have very fast response times (iess than 0.1uS, compared to 105 or 100s of mHhseconds for a
tungsten lamp), and‘_are thus widely used as visual indicators and as simple flashing light units.
This project makes use of red LEDs to display the water tevel in the receiving bucket as detected
by the water level detector. : e e
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Figure 34 Typical physical details of a LED
~ DC Motor ' ‘ :

The tap roller consists mainly the DC motor that rotates bqth in clockwise and anticlockwise
directions. The tap roller houses the DC motor. The disc on'the DC motor is made in-phase with
the roller fixed on-the tap so imuch so that as the DC motor rotates in, say, anticlockwise

direction, the rolier on the tap will rotate in the clockwise direction.

: Fiigure 3.5: DC Motor and its disc
» AC/DC TRANSFORMER - c

This is an electrical device which converts alternating current which periodicdlly reverses -

direction to djrect current which flows in only one direction. For this automatic water tap

controller, two AC/DC transforlﬁers are used. Both transformers convert 240VAC to 12VDC for
use by the DC motor and PIC r;nicrocontroller. Transformer, 7, powers the motor driver circuit .
while transformer, 7, powers thfe control circuit unit. The two transformers turn ratio, is as |
calculated below:

P

¥V, = voltage induced at the primary winding

»

V. = voltage induced at the secondary winding
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N, = Number of turn induced in the secondary winding

N, = Number of turn induced in the primary winding

Vo Ny 240 20
g ‘.

N,o12 1

Therefore, the transformers haveérated turn ratio of 20:1.

» RESISTORS |

Resistors are the most commonl};/ used of all electronic components, to the point where they are 7
almost taken for gr%mted. There;are many differgnt resistor types available with their principal
job being to resist the flow of current through an electrical circuit, or to act as voltage droppers
or voltage dividers. They are passive devices, that is they contain no source of power or
amplification but only attenuate ér reduce the vo Itégé signal passing through them. When used in
DC circuits the voltage drop produced is measured across the|r terminals as the ciscuit current
flows through them while in AC circuits the voltage and culrent are both in-phase producing 0°

phase shift.

iy

Figure 3.6: Atesistor © ¢ . .
# CAPACITORS . : .

Bl !
- e ime -

A capabitor is also a'passive com}ponent which stores energy in the form of an electrostatic field
which produces a potential (statid voltage) across its plate. In its basic form a capacitor consists of
two parallel conductive plates that are not connected but are electrically separated either by air or

by an insulating material called the Dielectric.  * - -«

When a voltage is applied to thése plates, a current flows charging up the plates with ‘elétrons .
giving one plate a positive chargé and the other plate an equal and opposite negative charge. This -
tlow of electrons to the plates is;known as the Charging Current and continues to flow until the

voltage across the plates (and heﬁce the capacitor)'nis‘ equal to the applied voltage. ‘

!
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Figure 3.7: A Capacitor - ; . .
» TRANSISTORS. . _

. B
n g

A transistor is.a minfature electronic component that can d¢ two different Jobs. It can work either

as an amplifier or a switch. For this project, the transistors are used as switches. In this way, a
small amount of current flowing through one part of a transistor makes a much bigger current
flow through another part of it: In other words:," the sniall amount of current the bigger one.
Several transistors are used in the construction of this project’s hardware. Special transistor is
used for switching ON and OFF the DC motor and the transistor is called Field Effect Transistor
(FET). The FET is used because it has ability to switch ON and OFF higher DC load effectively.

r‘

2

Figure 3.8: AFET
# DIACS and TRIACS j ;

Diac is a two-terminal, four layer semiconductor device (thyristor) that can conduct current in

either direction, when polarity is active. Diacs are electronic components which offer no control

or amplification but act much like a bidirectional switching diode as they can conduct current’

from either polarity of a suitable AC voltage supply. A triac is a type of thyristor that can conduct

current in both directions when the polarity is activated. The Triac is like a Diac, but with a gate -

terminal. Diacs are primarily used as trigger devices in phase-triggering and variable power

! . 21 >




control applications because a diac helps provide a sharper and more instant trigger pulse (as
opposed to a steadily rising ramp voltage) which is used to turn ON the main switching device.
The diac is commonly used as a solid state triggering device for other semiconductor switching
devices, mainly SCRs and triacs. Triacs are widely used in applications such as lamp dimmers
and motor speed controllers and as such the diac is used in conjunction with the triac to provide
rectified full-wave control of the motor used. In this case, the triac is used as a speed controller for

the DC Motor,

Figure 3.9; A Triac
POWER SUPPLY

The 220/240V, 50Hz input supply voltage of the automatic water ta controller is an AC source
which is stepped down by two transformers, rectified and AC harmonics filtered by capacitors
for use by the DC motor and control circuit. The 220/240V is stepped down and rectified to
12VDC, 500mA., Further regulation is made by the LM7805 to produce SVDC which is made

use by the control circuit.
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Figure 3.10: Circuit diagram of the power supply unit as drawn on Proteus

Selection, calculation and specification of the components used by this unit is explained below.

< SELECTION OF TRANSFORMER

This is an electrical device which converts alternating current which periodically reverses
direction to direct current which flows in only one direction. For this automatic water tap

controller, two AC/DC transformers are used. Both transformers convert 240VAC to 12VDC for
use by the DC motor and PIC microcontroller. Transformer, 7] powers the motor driver circuit
while transformer, T,powers the control circuit unit. The two transformers twrn ratio is as

calculated below:

v

, = voltage induced at the primary winding

V. =voltage induced at the secondary winding
N, =Number of turn induced in the secondary winding

N, =Number of turn induced in the primary winding

Therefore, the transformers have rated turn ratio of 20:1.

< VOLTAGE REGULATION

This component provides 5V from the 12V gotten from the transformer, 7, in order to power the

control circuit of the system. The hardware component used for regulation is the LM7805
voltage regulator, This is a voltage regulator which maintains the output voltage at a constant

value which in this case is 5V. The voltage regulator has three pins; the input, ground and output

pins.
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Figure 3.11: Pin Layout of the LM7805
1.M7805 Voltage Regulator Ratings

Input Voltage = 12V

Supply Current = 1.5A (maximum)
Qutput Voltage = 5V (fixed)
Operating Virtual Junction Temperature = 0°Cc - 125°C

< FILTERING STAGE

In this stage, the filtering circuit consists of two diodes, IN4007 and two capacitors, 47000uF.
The filtering is solely done for the DC motor whereby the two 47000uF polarized capacitors are
connected alongside with the diodes IN4007 in order to filter, completely, AC harmonics going
to the DC motor. The 47000uF polarized capacitors are chosen in accordance with the specified
value of the capacitors to be used for the pins 12 and 13 which are meant for the servo motor
driver circuit of the atmega-8 microcontroller used. The two 47000uF capacitors are filtering
capacitors which are used to steady the slow changes in the voltage applied at the input of the
circuit. Increasing the value of the capacitors amplify the stabilization while reducing the value

of the capacitors reduce the stabilization. The rough calculation for the capacitors used in the

atmega-8 datasheet is:



Where I = Maximum output current = 0.5A
V = Maximum voltage that can be discharged = 13V

And t is calculated to be 8.3ms

C = (0.5A)x 8-3’"% 3y 0.32mF. However, 47000uF is chosen because it is the polarized

capacitor value that is available in market, Moreover, it has stronger affinity to support the DC

motor used,

3.2 DESIGN

This project provides a means of fetching a precise quantity of water from a reservoir to a
smaller container without any need of having to turn ON the tap manually, The system is
powered by an external AC power supply. The 220/240V, 50Hz input supply of the device is
stepped down by two AC/DC transformers to deliver a secondary output of 12V, 0.3A to the
motor driver circuit while the second AC/DC transformer delivers a 12V, 0.3A to the control
circuit of the system. The automatic water tap controlling system consists of the hardware and
software. The hardware is divided into five sections: power supply, water level detector,
microcontroller, motor driver circuit for the tap and water level indicator while the software
program was written in C language. The code was written in such a way that it embeds the

operation of the DC motor, sensitivity of the water level detector and LEDs displaying the water

level,

When the water level in the calibrated container reaches the minimum level, the sensor transistor
having the pull-up and pull-down resistor bridges with the earth/ground in the container and the
rate of flow of water from the tap is reduced, it goes further to the next level %, Y2, % and
maximum respectively. However, at different stages minimum, %, average, ¥ and maximum,
there is a corresponding LED (light emitting diode) that comes ON for each different level. The
rate of flow of water from the tap which is accompanied by the DC motor closing the tap slowly

at every interval until it gets to maximum level where the tap is finally closed, thus the tap is

controlled. { m—-\
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In order to design this automatic water tap controlling system, there are basic structures and

patterns followed. This includes:

The circuit diagram

Architecture of the system’s PIC (Atmega-8 microcontroller)
The block diagram and

The flow chart

3.2.1 FUNDAMENTAL CIRCUIT DIAGRAM

The hardware of this project required simulation and interconnection of components to
implement the power supply unit, water level detector, water level indicator, microcontroller and

its associated device (servomotor) which it controls. The circuit diagram as drawn by Proteus

software is illustrated below.

Figure 3.12: Circuit diagram of the Automatic Water Tap Controller

3.2.2 ARCHITECTURE OF THE SYSTEM’S PIC MICROCONTROLLER
The PIC, atmega-8 microcontroller, is an 8-bit CMOS built microcontroller from the AVR

family and is built on the RSIC (Reduced Instruction Set Computer) architecture. Its basic
26



advantage is it does not contain any accumulator and the result of any operation can be stored in
any register, defined by the instruction [43). The architecture consists of the program counter,
SRAM, ADC Interface, Timers/Counters, Oscillators, Interrupt unit, EEPROM and USART.

FEach composition of this microcontroller performs its named function for effective performance

of the system.
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Figure 3.13: Architecture of the system’s PIC microcontroller
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3.2.3 FUNDAMENTAL BLOC;K DIAGRAM
- ] | :
The block diagram includes blogj:ks ofl‘ units used in making the circuit functional. The various

units used include water level detector, microcontroller, DC motor and LEDs for display.

Figure 3.14: Basic block diagram of the system
3.2.4 FUNDAMENTAL FLOW CHART ' '
The operation of the system is sjhown the figure below. The figure represents the flow chart of

‘i B P

the automatic water level cé)ntroljer.
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Figure 3.15: Schematic Flow chart of the Automatic Water Tap Controller
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CHAPTER FOUR

4.0 TESTING, ANALYSIS OF RESULTS AND DISCUSSION
Design and implementation processes and steps taken to construct the hardware of this project is
basically explained and analysed in the following subheadings.

4.0.1 PRE-IMPLEMENTATION TESTING AND TOOLS USED
The implementation of this project requires electronic components coupled to build units which

are then soldered on veroboard. However, before these units were permanently soldered on the
veroboard, each components making up a unit were laid out on the breadboard and tested in
order to ensure that the units to be finally made would work.

The following are some of the simple hand tools used in implementation and testing:

1. Multimeter- for taking values of resistors, capacitors, testing for continuity in the hardware
circuitry and measurements of voltage, current and so on.

2. Laptop computer- for accessing software application, programming microcontroller and
running simulation.

3. Set of screw drivers- for tightening and loosening screws.

4. Soldering Iron- for heat joining wires and circuit hardware.

4,0.2 SYSTEM IMPLEMENTATION
The proposed circuit diagram is implemented by making the passive, active and all other

components needed into different units. Examples are the power supply unit, motor driver
circuit, tap roller circuit, water level detector circuit, water level indicator and so on. These units
are then put together in order to construct the project as a whole.

In implementation of the system, some steps are taken in order to achieve the aim and objectives
of the system. The steps taken are but not limited to:

@ Hardware circuit design and simulation

Microcontroller programming

Hardware implementation

Soldering of components into units

Casing of the project.
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4.0.2.1 HARDWARE CIRCUIT DESIGN AND SIMULATION
The hardware circuit design and simulation are done using a software package called Proteus.

The components making up this system are selected apd interconnected using this software.

Below is the figure of the circuit designed, simulated and run:

Ua

.1 e

Figure 4.1: Hard})vare circuit desién and simulation usihg Proteus; -
4.0.2.2 MICROCONTROLLER PROGRAMMING
The written program in C language is written for the atmega-8 microcontroller used. The
program is used to‘ alter the basic fTunction performed by the pins. All the 28 pins of the
microcontroller are input pins by default but with the hef;o the written program, they are enabled

as output pins.




4.0.2.3 SOLDERING OF COMPONENTS INTO UNITS
The components making up each unit are carefully soldered on veroboard to avoid being burnt

using 60W/220V rated soldering iron and sucker. The sucker was used to extract excess molten
lead from the veroboard. Each soldered joint of the components to the veroboard was ensured to

be firm in order with small mechanical stress.

4,0.2.4 HARDWARE IMPLEMENTATION
The designed and simulated circuit outlined in figure 4.1 was realized by making the passive,

active and all other components needed into different units. Examples are the power supply unit,
motor driver circuit, tap roller unit, water level detector, water level indicator and so on. These
units are then individually tested and put together in order to construct the project as a whole. The
uncased hardware was then entirely tested before it was cased. Brief explanation of some of

these units is done below:

a. Power supply unit: This consists, mainly, the two AC/DC transformers and LM7805 voltage
regulator for limiting the 12VDC output of transformer, 7, to 5V used by the control circuit.

After this unit is constructed, the output supply is tested using multimeter in order to ensure

that only the required voltages which are 12VDC and 5VDC are achieved.

b. Motor driver circuit; It is for controlling the DC motor. It is also the buffer circuit for the

motor. It consists of the FET for switching on/off the servomotor.
c. Tap roller unit: It consists mainly the DC motor itself and the roller attached on the tap head.

d. Water level detector: It is a flat rectangular plate with melted solder on it. The melted solder
acts a conductive material and is used to calibrate the detector in order to detect four water

levels. However, the levels have a common ground.
e. Water level indicator: It indicates the level as detected by the detector.

The units are coupled in the right order and tested. The figure shows the demonstration of the

uncased hardware with the pipes and buckets needed for the automatic water tap controller:
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Figure 4.2: Hardware implementation

4.0.2.5 CASING OF THE PROJECT _ W

The casing was constructed putting the size of the cﬁ'cuit board, transformers, all other
components and units and ventilation for the circuit into consideration. The casing was made of
transparent plastic material which cannot rust and permit easy accessibility of units making up

the hardware.

4.0.3 FINAL COUPLING AND OVERALL PERFORMANCE EVALUATION

4.0.3.1 FINAL COUPLING L

The main veroboard on which the units and other devices like the DC motor are placed on is first
- screwed to the hardwood laid at the bottom of t_'he' project casing for support. This is done in
order to prevent unwanted repositioning of the units placed-on the main veroboard. Excéssive
vibration and movement of electromechanical devices like the DC motor used can cause them to

malfunction and misbehave over time.

4.0.3.2 OVERALL PERFORMANCE EVALUATION
The performance of the system is evaluated here in order to ensure, it is performing optimally
well and that the aim and objectives of the consftructing the automatic water tap controller are

fully achieved. The sequence of operation of this control system can be briefly outlined as

follow:
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v The water level detector detects the fullness of water in the receiving bucket.

v The detector communicates this to the microcontroller which triggers the DC motor into

action.

v" The motor, with the help of the roller attached to the tap head, drives the tap to close in order

to prevent water wastage and/or flooding of premises.

s EXPECTED PERFORMANCE UNDER NORMAL WATER FETCHING
CONDITION

At this condition, the tap keeps running and water is being dispensed the reservoir ‘to the
receiving bucket without any spillage. Once the water level detector detects the fullness of the

receiving bucket, it sends signal to the microcontroller that the maximum level has been reached.
% EXPECTED PERFORMANCE UNDER TAP CONTROL CONDITION

When the fullness of the receiving bucket is detected by the level detector, it sends signal to the
microcontroller which triggers the servomotor and the tap roller into action. The motor starts
rotating in anticlockwise direction setting the tap roller to rotate in the other direction, that is
clockwise. In this manner, the tap is able to be driven to close thereby preventing water spillage,
wastage and most importantly, flooding of water tap premises. Hence, the aim and objectives of

constructing this project are achieved.

4.1 TESTING
The testing of the designed and constructed project was carried out, The water level detector

detects the corresponding level of the water in the receiving bucket and it communicates with the
microcontroller which controls the action of the DC motor to close the tap when the water in the
receiving bucket reaches the level marked maximum on the water level detector. For ecasier
reading, the water level indicator displays the corresponding water level as detected by the level
detector. All of this is tested and confirmed to be Working perfectly for the constructed system to
achieve its aim and objectives. However, the units making up the entire system are individually
tested before being coupled. The basic units making up this project are the ones decided to be

tested since they are major units required for this project to function effectively.
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4.1.1 TESTING OF POWER SiIPPLY UNIT
The components malzing up this ﬁnit consist of two 240VAC/12VDC transformers and a voltage
regulator, LM7805 ‘co‘upled with one of the transformers to provide a rectified and regulated
3VDC used by the microcontroller and the control cirduit as a whole. The components were
individually tested and then made into two power supply units on two veroboards. After the
construction of each power supply unit, a test wa§ properlyéarried out to ensure that the voltages
(12VDC and 5VDC) delivered by the power supply units were within the specified range of

values needed for the project. Thé voltmeter section of a digital multi-meter was used to read out

o

and confirm the two voltages.

Figure 4.3: Rectified 12VDC power supply unit
4.1.2 TESTING OF MOTOR DRIVER CIRCUIT
The motor driver circuit consists of the switching components, that is; components capable of
switching on and off the servomotor. This unit ¢onsists of FETs, capacitors and resistors. The
FET is specifically used for handling high DC lo:ad‘ whigh is the motor used in this case. These

components are soldered on veroboard and tested for effectiveness.

P I T
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Figure 4.4: Motor driver circuit

4.1.3 TESTING OF DC MOTOR |

The motor was tested to ensure that it was workirg perfettly well and rotating in both clockwise
and anticlockwise directions. The motor was coupled to the motor driver circuit_and it was
discovered that it works well in both directions. Coupling it to the motor drwer circuit was done

so as to ensure the requlred 1ect1ﬂed 12V gets to Ihe motor 'md not damage it w1th over-voltage.

4.1.4 TESTING OF WATER LEVEL DETECTOR |
The flat rectangular calibrated water level detector was tested to be in good condition. lt was

placed in the water receiving bucket and was confirmed to be functioning well. It re’tds each

water level appropriately from minimum, 1/4, average, 3/4 and then maximum.

4.1.5 TESTING OF WATER LEVEL INDICA'TOR

The main components used for the level indicétor are‘ the LEDs. The LEDs were tested to
ascertain that they are still working. Continuity test was done for each LEDs fising 'c'l'i'g.ital
multimeter that buzzes when continuity on the component is established.

1
b

4.2 ANALYSIS

In this work, the microcontroller for the automatic water level monitor, having passed the
necessary tests with the other components interfaced to it, is presented. With this fmplemented
system, it is possible to monitor the water level in the receiviﬁg bucket, switch OFF the DC
motor when the bucket is full without any need for human intervention. By so doing, the

incidence of water wastage is eliminated.
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As already stated that the atmega-8 microcontroller is the heart of this project work, as all the
control signals pass through and are processed by the microcontroller. The water level detector
and indicator were interfaced to the microcontroller in order to monitor and display the status of
the system as it operates. The display unit is interfaced to the microcontroller through a port and
via this port, the microcontroller is able to send information to the level detector and also read
information from the level detector. The microcontroller then processes the data received and
uses it to control the DC motor based on the written flow or contro] algorithm stored in its ROM.
The simulated software algorithm began with flowchart and finally the c-language program is
written to the microcontroller’s internal ROM for the appropriate controlling of the device. The
written program was loaded into a virtual atmega-8 microcontroller and then simulated. The
output of the simulation was followed for the implementation of the hardware. After
construction, tests were carried out to ensure that the tap controller is functioning according to
the design specifications. After a successful testing, the prototype design of the automatic water

level controller was designed. All the units were combined together with the microcontroller to

obtain the model of the design.

4.2.1 ANALYSIS OF THE DC MOTOR

The DC motor works on the principle that whenever a current carrying conductor (coil) is placed
in a magnetic field, it experiences a mechanical force. The motor converts the electrical energy
into motion which can physically start and stop the water flow. The speed of the motor depends

directly on torque generated. The higher the torque, the higher the speed of the motor. The torque

is plotted against speed below:
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Graph of torque generated by DC motor against speed
of the DC motor
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4.2.2 ANAILYSIS OF THE WATER LEVEL DETECTOR

The water level detector is made by melting solder lead on a flat plate, this is done in five
different levels with the minimum used as a common for all the other levels. The melted solder
acts like electrodes which help to make conducting paths. The conductivity of the water used is
very important here. Less conductive water e.g chemically treated water and distilled water
brings about low sensitivity by the level detector. Hence, the higher the conductivity of the
water, the higher the sensitivity of the detector and vice versa, The graph below shows this

better:

37




Graph of detector sensitivity (in ohms/cm) against
600 water conductivity (in microsiemens/cm)
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4,2.3 ANALYSIS OF THE WATER LEVEL DETECTOR AND ITS INDICATOR
The graph plotted below shows the relationship between a water level and its corresponding
indicator. When the water in the receiving-end bucket is at a level, say 1, the corresponding LED

indicator for the water level 1 comes on. This shows the observer/user that the water in the

receiving-end bucket has reached level 1,
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4.3 PROJECT MANAGEMENT

The project management includes the work breakdown structures; like the Gantt chart, risk
identification and management not excluding the literature reviews taken to arrive at the Gantt
chart drawn.

4.3.1 PROJECT SCHEDULE

This can best be analysed using a Gantt chart which shows the time when a particular task starts

and ends.

4.3.1.1 GANTT CHART
A Gantt chart is a useful graphical tool which shows activities/tasks performed against time. It is

a visual presentation of a project where the tasks are broken down and displayed on a chart
which makes it easy to understand and interpret. Gantt is a very popular and important tool in

project management as it helps track project schedules.

The chart contains the tasks taken for the achievement of the project aim and objectives.

Literature review is part of the tasks involved.

The following are few literatures reviewed for the construction of this project’s Gantt chart:
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In [44], Tamble works on implementation of automatic water distribution with RTC using 89552
microcontroller. In achieving his proposed aim and objectives which is to reduce water wastage

and to achieve safe distribution of water, Gantt chart is used to analyse his project work and keep

tracks of the scheduled project.

Authors in [45] opined that to implement an automatic water faucet control system using PIC
controller, the project activities must be scheduled using a Gantt chart which they followed in
order to achieve their aim and objectives. Here, the authors made use of a Gantt chart in their

project work to build a system which turns on a solenoid valve with the help of water conductor

(copper electrode) level sensor used.

In [46]), Ashok proposes a water anti-theft and quality monitoring system using SCADA and
PLC. He made use of the Gantt chart in his project management and scheduling to achieve the
aim of his project which is atomization of the water distribution system to avoid the wastage of

water due to vandalism. To keep an eye on the vandal, the SCADA unit initiated red alarm pop-
ups.

Authors in [47] opined that with ever increasing population of people in the world, an automated
water supply with performance system is needed to reduce water wastage and keep theft away at

the same. Their work made use of various applications applied through the embedded system.

For proper project management, scheduling and achievement of objectives a Gantt chart is made

use of.
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The fundamental Gantt chart of the automatic water tap controlling system is drawn below:
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Task 1- Preparation of materials for project execufion. *

Task 2- Design of project circuit diagram using Péoteus.

Task 3- Program conc'le writing for the AVTMEGA-‘E; microcontrotler.

Task 4- Acquisition of components for project hardware implementation.
Task 5- Construction of project into units, solderiélg and testing. PRI
Task 6- Coupling of units and testing.

Task 7- Casing and final testing of the constructed hardware.

oo Cw

41 : e



€ Power failure

€ Backstabbed wires and electric shock.

The above listed challenges were mitigated in this respective order:

€ Lnough components for construction of the hardware were made available.

€ Alternative power supply was made available in order to meet the project scheduled time.
€ Tight connection and soldering were ensured, Sagging of connecting wires was eliminated.

4.3.3 SOCiAL, LEGAL, ETHICAL AND PROFESSIONAL CONSIDERATION
Before this project is embarked on, findings were made to be sure that related projects

constructed were socially and legally acceptable by the society. As an engineer-to-be, I ensure

this project conform to the required standard of Institute of Electrical and Electronics Engineers

(IEEE). Issues regarding this project which will tarnish my image were duly and wholly avoided.
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CHAPTER FIVE
CONCLUSION AND RECOMMENDATION

5.0 CONCLUSION

There is huge demand for the usable water in the whole world and thus monitoring water level to
reduce the water wastage is often a key requirement in the water stress countries. To make the
constructed project affordable for purchasers; very simple, easy to get and low cost components

and instruments are used to develop the system.

Conclusively, automatic water tap controlling system employs the use of different technologics
in its design, development, implementation and testing, The implemented system uses
microcontroller to automate the process of water dispensing from a reservoir to a receiving
bucket and Has the ability to detect the level of water in the receiving bucket, switch on/off the
DC motor accordingly and display the status using LEDs as indicator. This research has
successfully provided an improvement on existing water level controllers by its use of calibrated
circuit to detect different water levels and use of DC instead of AC power thereby eliminating
risk of electrocution within the system circuitry. The overall performance of the developed
system was evaluated and the resulting data were verified, hence, the stated aim and objectives

of the project is achieved.

5.1 CONTRIBUTION TO KNOWLEDGE

During the design and implementation of this project and even upon completion, I have acquired
more theoretical and practical knowledge within and outside the scope of my disciplinary study.
I have been abie to learn more about the use of software applications like Proteus and Multism
for electrical and electronics project designing and simulation. Also, I learnt how to fabricate
electronic components into units. Lastly, the report writing of this project has really helped me to
make researches in diverse fields of engineering and courses and this in one way or the other

shed more light to what I have been taught in courses taken in class.

5.2 LIMITATIONS

The following are some of the limitations of the project:

1. If there is no AC power supply, the project cannot be powered and hence, cannot be used.
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2. Buzzer alarm to notify the occupants that the desired water level has been reached is not

incorporated into this work.

3, Notification in form of call or message using mobile GSM-Based technology is not

incorporated into this project.

4. The project hardware only works for conductive liquids. Hence, non-conductive liquids such

as petrol, diesel, vegetable oil e.t.c cannot be controlled since the level detector only work amidst

conductive liquids.

5.3 FUTURE WORKS

The future importance of this project; especially in countries like Germany, El Salvador and
Guatamala where water is scarce; cannot be overemphasized. Therefore, it is suggested that more
research be carried out towards the improvement of the project. However, the following are few

suggestions which I can proffer:

1. Future research work can be directed at the development of more sophisticated and latest

technology (such as GSM) which will overcome one of the current limitations.
2. Notification in form of buzzer alarm can be incorporated to this system.,

3. The system can be connected to a solar panel to provide constant supply of electricity when

there is PHICN power failure. This will make the system functional at all times and in turn

increase availability and reliability of the system.

5.4 CRITICAL APPRAISAL

The inability to have automatic control over water taps from running endlessly in the past few
decades has been a major concern in homes, offices, restaurants and even food industries. This
project is designed and constructed to avert water wastage which often times leads to flooding of
premises where water tap is being sited. With the help of simulation and some electronic
components put together, a control mechanism is developed; capable of controlling water taps
automatically. Thereby, making users of water taps less bothered about the detrimental havoc

which leaving water taps running endlessly and unattended to can pose.
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The control system is developed using simple, low cost and less power consumption components
and devices. This makes the system developed affordable for users.

The implemented system consists of water level detector for detecting different levels of water
up till the maximum level. When maximum level is reached, the detector communicates this to
the microcontroller which activates the servomotor driver circuit and hence, the motor itself and

it drives the tap to close. In this simple way, the water tap is automatically controlled.
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APPENDIX A: BILL OF ENGINEERING MEASUREMENT AND EVALUATION

S/N DESCRIPTION UNIT PRICE | QUANTITY AMOUNT

(Naira) (Naira)

1 | ATmega 8  Microcontroller  with 3000 1 3000

Programmer

2 | Transformer 1000 3 3000

3 | DC Motor (035A) 500 1 500

4 | Voltage regulator (LM7805) 400 3 1200

5 | Capacitors 150 5 750

6 | Transistors 20 15 300

7 | Resistors 10 30 300

|8 [ Diode 20 5 100

9 | Diacs 50 5 250

10 | Triac . 150 4 600

11 | Connecting Hose 300 2 600

12 | Cable Plug 150 1 150

1| 13 | Connecting Wires - - 500

14 |LED 20 10 200

15 | Veroboard 500 1 500

16 | Casing 1000 1 1000

| 17 | Tap 250 2 500
18 | Bucket 700 2 1400

19 | Miscellaneous 2000 1 2000
Total ' 16,850
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APPENDIX B: CONFIGURATION SUMMARY FOR ATMEGA 8

FEATURES ATMEGA 8

Pin Count 28/32
Flash (Bytes) 32K

SRAM (Bytes) 2K

EEPROM (Bytes) 1K

General Purpose I/0 Lines 23

SPI 2

TW1 (I,C) |

USART 1

ADC 10-bit 15Ksps

ADC Channels 8

8-bit Timer/Counters 2

16-bit Timer/Counters
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APPENDIX C: PROGRAMMING CODE

The following code was uploaded to the Atmega 8 microcontroller chip.

EQU PORTB =0XI18
EQU DDRB = 0X17

EQU PINB =0X16

EQU PORTIC =0X15

EQU DDRC = 0X14

EQU PINC =0XI3

EQU  PORTD =0X12

EQU DDRD =0X11

EQU PIND =0X10

EQU SpH = 0X3E
EQU SPL = 0X3D
EQU UBRRH=0X20

EQU  UCSRC =0X20

EQU UBRRL = 0X09

EQU UCSRB = 0X0A

EQU UCSRA =0X0B

EQU UDR =0X0C

EQU ADMUX = 0X07
EQU ADCSRA = 0X06
EQU ADCH =0X05

EQU ADCL =0X04

EQU  TCCRO = 0X33
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EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

.ORG

TCNTO = 0X32
TIMSK = 0X39

TIFR = 0X38

SREG = 0X3F
TCCRIA = 0X2F
TCCRIB =0X2ZE
TCNTIH =0X2D
TCNTIL =0X2C
OCRI1AH =0X2B
OCRIAL =0X2A
OCRIBH =(X29
OCRIBL =(X28
SFIOR =0X30

TCCR2 =0X25

TCNTZ = 0X24

GICR =0X3B
MCUCR =0X35
ASSR  =0X22

EEARH = 0X1F

EEARL = 0X1E

EEDR =0XID

EECR =0XIC

OSCCAL =

0X00

0X31
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START:

LDI

ouT

LD1

ouT

LDI

ouT

CLR

ouT

ouT

ouT

LD

ouT

CLR

ouT

LDI

ouT

R17,0XA8

OSCCAL,R17

R17,0X5F

SPL,R17

R17,0X04

SPH,R17

R17

PORTB,R17

PORTC,R17

PORTD,R17

R17,0XF3

DDRB,R17

R17

DDRC,R17

R17,0XFF

DDRD,R17
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LDI R17,0X04

OUT  SFIOR,R17

LDI R17,0X01

OUT PORTB,RI7

LDI R17,0X0F
OUT PORTD,R17
RCALL SECI

LDI R17,0X00
OUT PORTD,RI7

RCALL SEC1

L.DI R17,0X0F
CUT PORTD,R17
RCALL 8ECI

LDI R17,0X00
OuUT  PORTD,R17

RCALL SECI

LD1 R17,0X0F
OouUT  PORTD,R17

RCALL SECI
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LDI R17,0X00
OUT © PORTD,R17

RCALL SECI

LDI R17,0X0F
OUT PORTD,R17
RCALL SEC1

LDI R17,0X00
OUT  PORTD,R17

RCALL SECI

LDI = RI7,0X0F
ouT PORTD,R17
RCALL SECI

LDI R17,0X00
OUT  PORTD,R17

RCALL SECI

LDI  RI17,0X0F
OUT PORTD,R17
RCALL SECI

LDl R17,0X00
OUT PORTD,R17

RCALL SEC]
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LDI  RI7,0X0F
OUT PORTDR17
RCALL SECI

LDI  RI7,0X00
OUT PORTD,R17

RCALL SECI

LDI R17,0X0F
OUT  PORTD,R17
RCALL SECI

LDI R17,0X00
OUT PORTD,R17

RCALL SECI

LDI R17,0X0F
OuUT  PORTD,R17
RCALL SECt

LDl R17,0X00
OUT PORTD,R17

RCALL SEC1

L.DI1 R17,0X0F
OUT  PORTD,R17

RCALL SEC1
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LDI R17,0X00
OUT  PORTD,R17
RCALL SEC1

LDI - RI17,0X00
OUT  PORTB,R17
CLR RIS§

CLR RI1%

CLR R20

REDO:

RCALL BUTTON1

RCALL BUTTON2

RCALL DISPLAY

RIMP

DISPLAY:

SBIC

RIMP

SBIC

REDO

PINC,3

DISPLAY?2

PINC,2
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RIMP

SBIC

RIMP

SBIC

RIMP

LDI

ouT

SBRC
RET
SBRC

RET

SBRS

RIMP

LDI

ouT

DISPLAY2ZB

PINC,1

DISPLAY2C

PINC,0

DISPLAY2D

R17,0X0F

PORTD,R17

RI§,0

R19,4

R20,0

ADIJI1

R17,0X01

PORTB,R17

RCALL SEC3

RCALL SECI
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ADI1:

ADJ2:

L.DI R17,0X00

OUT PORTB,R17

ORI R19,0X10

ANDI RI19,0XFE

LDI R20,0X01

RET

LDI R17,0X02

QUT PORTB,R17

RCALL SEC3
RCALL SECS3

RCALL SEC3

LDI R17,0X00

OuUT  PORTB,R17
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