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ABSTRACT

This project is based on the design and construction of an electronic device capable of

detecting and control the pumping of water into the lank. The device is constructed using

simple, low cost and low power consuming electronic components, metal probes arc used as

sensors, light emitting diodes as indicator, RS Hip Hop as switching device for ire control of

the pumping machine.

The device is reliable, affordable, it requires little or no technical knowledge for installation

and can be operated using portable dc sources. If the tank geometry and oiinensions are

known, the volume of the water can be determined and the mass having known the density.

The sensor probes are not liable to corrosion, this also give this design an edge above other

approaches and current is passed through the water for a very short duration, this help in

eliminating electrolysis and other chemical reaction that might occurred.
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CHAPTER ONE

1.1 INTRODUCTION

The most abundant liquid fluid on earth is water. It is an important constituent of all

human life and it occupies 75% of the entire world land mass. There are some other fluids

that are also very important to man; examples are petrol, lubricating oil, kerosene, and

alcohol, just to mention but few. Petrol and lubricating oil forms an indispensable and

integral part of automobile industry, for home cooking kerosene is mostly used while

alcohol is used for preservation in the pharmaceutical and food industry.

Generally, water is stored in large tanks particularly in manufacturing industries where a

steady and constant supply of water is mandatory. In these storage tanks, the level of the

water must be properly and accurately monitored in order to effectively determine when

refilling operation must commence or stopto prevent wastage and losses due to overflow.

Knowing the volume of water in a tank is important in many industrial processes and

even for domestic use. Over-flowing of the tank can cause an expensive and perhaps very

dangerous accident. Conversely, having the tank dry may disrupt the process that was

earlier scheduled to receive water from the nowemptytank.

In both cases, million of naira may be lost and critical industrial processes, this may at

times lead to loss of human life.

1.2 AIMS AND OBJECTIVE

The aim of this project is to design and construct an electronic device capable of sensing

and indicating water level with auxiliary and audio output. It has wide areas of

applications ranging from domestic use to industrial use and wherever water is used. For

domestic use, the main problem is that of pumping water into the storage tank and



ensuring the tank is refilled with water whenever the water falls below a pre-determined

level. It can be used to monitor water level in storage tanks at industries - petrochemical

industries, paint industry, perfume industry, pharmaceutical industry, irrigation systems

etc, this project finds use in all areas ofhuman endeavor where water is used.

In this project, a water level indicator was designed and constructed using simple

electronic components. This circuit not only indicates the amount of water present in the

overhead tank but also gives an alarm when the tank is full.

1.3 METHODOLOGY

The approach employed is first considering each element in the design on a descriptive

basis in order to provide a clear understanding and intuitive insight into its performance

and operation. After obtaining a physical insight into the operation of the circuit,

mathematics and circuit theories are then applied in deriving the circuit parameters. The

concluding steps include sourcing for the component, construction and testing of the

water level indicator with alarm.

1.4 HISTORICAL BACKGROUND

In the past, Engineers had made efforts in finding means of achieving adequate

management and control of liquid substances with analog devices (such as liquid level

open-close valves) and little achievement was made and classically, these needs have

been met by various mechanical approaches such as float valves or diaphragm actuated

switches. These devices are bulky, inaccurate and because they contain moving parts,

unreliable results usually arise from monitoring operations ofthe water level. The failure

of these mechanical monitoring devices may at times be disastrous. They could also be

affected by debris or environmental problems such as ice, fog and so on. They can be



expensive and inaccurate when they are used to control and monitor large differences in

depth, such as in municipal water towers. Mechanical control devices are prone to false

actuation in vehicular application such as bilge pump control to their own inertia.

Most of the previous attempts on this project as mentioned above have been basically

mechanical and in some cases the project was designed with thyristors and sometimes

operational amplifiers. These attempt have resulted in solutions which were either too

bulky, consumed too much power or were not so reliable and not economical. Most of the

designs indicate a low or high level and not a proportionate level (i.e. the amount of

water).

This project is thus an attempt to overcome these problems. The water level indicator will

also save the personnel the exposure to danger or risk in the process of determining

whether or not the tank is empty. For instance, climbing the overhead tank top to confirm

if there is water in the tank, which in the process the personnel may fall and sustain

injury. The present design is more durable than the float switch since there is no

mechanical part that may fail. Other designs that use other approach asides mechanical

only shows two levels - High and low which other designs suffer from electrolysis.

A number of additions have been made to improve upon previous designs, such as the

incorporation of additional sensor to determine further levels of the water through which

the volume of water in the tank at any time can be known, provision of an audio output as

well as visual display for the level and switching ON/OFF of the connected pumping

machine. The present design also ensures occurrence of electrolysis is eliminated. The

design also provide a control measure to switch OFF the pumping machine when there is

no water to pump from the source of water i.e. well, dam, etc., this will safeguard the

machine from damages and increase its useful life.



In this design, the metal used as probes are resistant to corrosion or other chemical

reactions when immerse in the water. Therefore, the physical and chemical characteristic

of the probe material has been fully taken into consideration.

Chapter two focuses on the theory and the design specification of each stage constituting

the water level indicator and reasons for the chosen specification. Chapter three deals

with the design analysis of some of the units making up the device showing how values of

the components used were realized. Chapter four focuses on Construction and Testing

while chapter five discusses conclusion and recommendation for future work on the

design.



CHAPTER TWO

LITERATURE REVIEW/ THEORETICAL BACKGROUND

In this chapter a comprehensive review is made on the project theory and design

specification for better understanding of the project work. Adetailed block diagram that
depicts the entire water level indicator is shown in fig. 2.1 below.

INDICATOR UNIT

i

POWER SUPPLY

UNIT

SENSOR UNIT
<«—

FROM RESERVOIR

— • ' ""——~"

♦

ALARM
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SWITCHING UNIT

• AUX1LLARY
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tig. 2.1 schematic block diagram of water level indicator

The integration ofthe various units shown in the block diagram above makes up the water

level indicator. Each of these units is quite essential and plays very important roles in

building the entire device.



2.1 POWER SUPPLY UNIT

Most of the electronics devices and circuits require a DC voltage source for their
operation. Dry cells and batteries are one form of DC voltage source; they have the
advantage of being portable and ripple free. However, they need frequent replacement
and are expensive as compared to conventional DC power supplies. Since the most
convenient and economical source of power is the domestic AC supply, it is advantageous

to convert this alternating voltage to DC voltage. The process of converting AC voltage
into DC voltage is called rectification and is accomplished with the help of arectifier,
filter and voltage regulator. These elements put together constitute DC power supply. [3]
Atypical power supply consists of four stages shown below in fig. 2.2.

r\ .„ Transformer
—•

Rectifier
—•

Filter
—•

Voltage
regulator

l \J* -——

fig 2.2 Schematic block diagram of aD.C power supply

2.2 TRANSDUCER (SENSOR UNIT)

Atransducer is an element, which senses the desired input in one physical form and
converts it to an output in another physical form. [2] The main purpose of the sensor unit
in the water level indicator is to automatically detect and indicate water level in tanks or

any other vessels containing the water and send a control signal through the switching

unit to the auxiliary output and to the pumping machine which pumps water into the tank.
The control signal either starts the pumping machine to pump water into the tank or stops
it from pumping into the tank. It also triggers the alarm to give audio output when the

tank is full.



Alarge variety of sensing approaches and transducer types has been developed for the
determination of the level of liquids, not only is the knowledge of the level itself
important but other measurements can be inferred from the level. If the tank geometry
and dimensions are additionally known, the volume of the liquid can be determined. If
additionally the density of the liquid is known the mass can be calculated. [2]

2.2.1 TYPE OF LEVEL SENSORS

Level sensors may be classified broadly into two general groups, these are direct and

inferred.

DIRECT LEVEL SENSORS are simple and economical usually they are visual for

example, sight glasses, dip sticks and calibrated tapes and they are not easily adapted to

signal generation. [2]

INFER LEVEL SENSORS depends upon the medium having aproperty that is related
to the level and is measurable. For this method, many physical and electrical properties of
the medium which are well suited for the generation of proportional output signals for
remote sensing are taking into consideration. Some of these properties are listed below:
Buoyancy - the upward force of asubmerged body that is equal to the weight of the
liquid, which it displaces, or the upward displacement of afloat on the surface. Strain
gauges or displacement transducers are used in order to establish asuitable output signal.
Capacitance -The medium to be measured serves as avariable dielectric between two
capacitor plates. Two substances form the composite dielectric, the medium whose
measurement is desired and the vapor space above it. The total capacitance value changes

as the volume of one material increase while that of other decreases.

Conductance - At the desired point or level of detection the medium to be measured
conducts electricity between two fixed probe locations or between one probe and the tank

wall.



Hydrostatic head- the force or weight produced by the height of the liquid which would
be sensed by apressure transducer placed at the bottom of the tank.

Sonic or ultrasonic - the medium to be measured reflects or affects in some other
detectable manner high frequency sound signals generated at appropriate locations near

the test medium.

In determining the method to be used for a particular application, certain operating
conditions such as level range, liquid characteristics, temperature, pressure, and the state

of the liquid around the operating area must be known.[2]

For this project conductive property ofwater was used because of the following reasons;
* It requires no mechanical parts.

*•> It is economical

It requires little or no modification to the tank structure or the

containing vessel.

The main components of the sensor unit are capacitors, resistor, and NAND gate and
conducting probes such as copper wire, stainless steel, aluminums wire graphite, platinum
or any good conductor. Copper probes are used in this project because of their high
resistance to rust or corrosion or any other chemical reactions such as electrolysis that
may take place. Another factor considers in selecting the copper probe is its low cost
compared with platinum and graphite, which are inert electrodes.
For capacitor to be charged, an external voltage source is required to be connected across
its terminals. Current flows through the capacitor; potential difference is developed across
its plates, as soon as the voltage between the plates of the capacitor equals and opposite
that of the supply, the flow of electron ceased i.e. current through the capacitor is stopped.
When acapacitor is fully charged, it will remain charged until it is discharged. Capacitor
can be discharged by short circuiting its two terminals or through aresistor. [7]



One terminals of the capacitor is connected to the supply, the other terminal is connected

to the probes, when the circuit is powered the capacitor is charged, when water touches
the probes the capacitor will be discharged and when water falls below the probes the
capacitor will be charged again through aresistor. Current passes through the water for a
very short duration (discharging period of the capacitor), this account for the elimination
of electrolysis which is more pronounce in DC circuits than AC circuits.

NAND gate is used as an inverter by connecting its two inputs together. At the initial

stage the input of the NAND gate is high and the output is low. When the probes detect
water, the capacitor start discharging and input of the NAND gate is LOW and the output

is HIGH. The output of the NAND gate serves as the triggering signal for the indicator

unit and the switching unit.

In general, the circuit can be used in awide variety of applications where awater level
sensor is required. It can indicate the level of water in acontainer or simply the presence

ofwater depending on the way the circuit is used.

Ful level SOT*].' .Ssnaorcable

Tine-qua rterlevel

Half- level

One-quarterbvel
^

x«0«»'

l-ig 2.3 sensor probes in the water tank with indicator



2.3 INDICATOR UNIT

Indicators are part of opto-electronic devices that can show letters or numbers. Opto
electronics devices include light emitting diodes and displays based on other technologies

such as liquid crystals, fluorescence and discharge. It also includes optical electronics
used for purposes other than indicators and displays: high-coupled isolators (opto-
isolators), solid-state relays, position sensors (interrupters and reflective sensors), diodes
lasers, array detectors (charge-coupled devices CCDs), linkage transistors, and avariety
of components used in fiber optics. The dominant display technologies today are light
emitting diodes (LEDs) and liquid crystal display (LCDs). LCDs are the newer

technology with the following features:

. It does not emit light energy like LEDs, and so it requires an external

source of light. Good for equipment for outdoors use or in high ambient

input level thus restricts the optimization to require custom.

« Display many digits orcharacters.

Widely used in battery-powered devices, due to its very low power

dissipation.

For display of many characters say aline or two of text gas discharge ('plasma') display
panels compete with LCDs particularly if there is their need for high clarity; gas
discharge display requires significant power. [I]

2.3.1 THE LED INDICATOR

LEDs by comparison are somewhat simpler to use, particularly if you only need afew
digits or characters. They also come in three colors and they are good in subdued input or

10



low ambient light, where their good contrast make them easier to read than LCD displays.

Light emitting diodes look electrically like a diode; they are manufactured with
compound semi-conductors such as gallium or indium phosphide. When it is forward bias

current passes, light is emitted from the junction. The color of the light depends on the

material used for the junction and the brightness is approximately proportional to forward

current. Aseries resistor is usually connected with the LEDs in order to limit the forward

current. LEDs emits no lights when reversed biased, in fact operating LEDs in reverse

direction will quickly destroy them. [3]

The light emitting diodes (LEDs) is used to indicate the water level in the tank. LEDs

have the following features:

« Being made ofsemiconductor material, it is rugged.

It operates at voltage levels from 1.5 Vto 3.3 Vand requires no dual

polarity supply, which LCD requires.

« It works independent ofambient light unlike LCD.

It is very visible and unlike LCD which has low readability.

2.4 SWITCHING UNIT

The function of this unit is to provide signal for the auxiliary output in order to switch the

pumping machine ON /OFF. The switching unit consists of NAND gates, OR gate and
RS flip flop. In digital electronics we have two types of logic circuits viz. combinational

circuits and sequential circuits. [6]



2.4.1 COMBINATIONAL CIRCUIT

Combinational circuits are logic circuits in which the outputs depend on the present input;

the output does not depend on the previous inputs. Combinational circuits consist

essentially logic gates and their outputs are two either HIGH (1) or LOW (0). The basic
logic gates are AND gates, OR gates, and NOT gates (inverters). The functional

description ofthese gates is given below.

AND gates- the output of an AND gate is HIGH only when all the inputs of AND gate

is HIGH and the output is LOW whenever one of the input is LOW. The truth table of a

two input AND gate is given below. Xand Yare the inputs to the AND gate and Zis the

output,

fable 1: truth table of an AND gate

X Y Z

LOW (0) LOW (0) LOW (0)

LOW (0) HIGH(l) LOW (0)

H1GH(1) LOW (0) LOW (0)

HIGH(l) HIGH(l) HIGH(l)

OR Gate- the output of an OR gate is HIGH whenever one of the inputs is HIGH and

the output is LOW only when all the input is LOW. The truth table of atwo input OR
gate is given below. Xand Yare the inputs to the OR gate and Zis the output.

12



Table2.truth table of an OR gate

X

LOW (0) LOW (0) LOW (0)

LOW (0) HIGH(l) H1GH(1)

HIGH(l) LOW (0) HIGH(l)

HIGH(l) H1GH(1) HIGH(l)

NOT Gate - NOT gate is basically an inverter, it invert the input i.e. it gives an inverter

input at the output. The truth table ofaNOT gate is given below.

fable 3 truth table of a NOT gate

INPUT OUTPUT

LOW(0) HIGH(l)

HIGH(l) LOW(0)

Other logic gates are obtained by combining two or more of the basic logic gates. NAND
gates are obtain by combining AND gate and NOT gate, combination of NOT gate and
OR gate gives NOR gates, e.t.c. AND gate was realized in this project by combining two
NAND gates, [5] Aquad 2input NAND gate and aquad 2input NOR gate were used.

2.4.2 SEQUENTIAL CIRCUIT

Sequential circuits are essentially combinational circuits with memory elements. The
output of circuits depends on the present input as well as the past input. Example of
sequential circuits is flip flops. [5] RS flip flop is used in this project to set and reset the
auxiliary output.

13



2.5 AUXILIARY UNITS

The function of this unit is to switch ON or OFF supply to the pumping machine when

the water reaches acertain level. It consists basically ofarelay controlled by the output of

the RS flip flop and atransistor is used to drive the relay.

2.5.1 RELAY

Relay aspecialized electrical switch by means of which ahigh-power device can be
controlled by adevice of much lower power. It consists of an electromagnet coil and
mechanical switch contacts that are pushed and pulled by the electromagnet. The

electromagnet requires acurrent of only afew hundred milliamps, produced by only a
few volts, whereas the contacts may be subject to hundreds of volts and tens of amperes

of current may pass through them. The switch therefore enables asmall electric current

and voltage to control a much larger current and voltage. Many small switches and
electronic circuits cannot withstand large electric currents (often, no more than Iampere)

and would be unable to control, for example, a car headlamp bulb, which requires a

current of many amps. This may be achieved by placing arelay between the small switch
on the car dashboard and the high-powered headlamp bulb. Relay coils are available for a

wide range of voltages, and some are designed to control many different switch contacts

simultaneously. Relay is,used in this design to switch ON / OFF AC supply to the
pumping machine. [9] Adiode is connected across the relay to prevent reverse current
from damaging the transistor. Transistors are made from semiconductors materials, such
as silicon or germanium, that are "doped" (have minute amounts of foreign elements
added) so that either abundance or alack of free electrons exists. In the former case, the
semiconductor is called n-type, and in the latter case, p-type. It consists of three layers of

14



doped material, forming two p-n (bipolar) junctions with configurations of p-n-p or n-p-n.

Ifone junction is connected to abattery so as to allow current flow (forward bias), and the
other junction has abattery connected in the opposite direction (reverse bias), if the
current in the forward-biased junction is varied by the addition of asignal, the current in

the reverse-biased junction of the transistor will vary accordingly. The principle can be
used to construct amplifiers in which asmall signal applied to the forward-biased junction

causes a large change in current in the reverse-biased junction. [4] Ageneral purpose

small signal NPN transistor is used in this design to drive the relay. Adiode is connected
to the base ofthe transistor to prevent reverse current flow.

Fig2.5symbol of relay

2.6 ALARM UNIT

The alarm unit consists ofatimer and abuzzer. The timer is used to time the buzzer while

the buzzer gives an audio sound when the reservoir is full. It requires little current for its

operation The versatile integrated circuit 555 timer is used to time the alarm.

15



The versatile integrated circuit 555 timer is use to time the buzzer so as to turn it OFF

after the time has elapsed. The 555 monolithic timing circuits is ahighly stable controller

capable of producing accurate time delays, or oscillation. In the time delay mode of
operation, one external resistor and capacitor precisely control the time. For a stable
operation as an oscillator, the free running frequency and the duty cycle are both
accurately controlled with two external resistors and one capacitor. The figure below

illustrates amonostable circuit. In this mode, the timer generates afixed pulse whenever

the trigger voltage falls below Vcc/3. When the trigger pulse voltage applied to the pin 2
falls below Vcc/3 while design the timer output is low, the timers' internal flip-flop turns

the discharging Tr. Off and causes the timer output to become high by charging the

external capacitor CI and setting the flip-flop output at the same time. The voltage across

the external capacitor CI, VCC increases exponentially with the time constant T= RaC
and reaches 2Vcc/3 at Td =1.1 RaC. Hence, capacitor CI is charged through resistor Ra.

The greater the time constant RaC, the longer it takes for the Vcl to reach 2Vcc/3. In

other words, the time constant RaC controls the output pulse width.

16
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When the applied voltage to the capacitor CI reaches 2Vcc/3, the comparator on the

trigger terminal resets the flip-flop, turning the discharging Tr. On. At this time, CI

begins to discharge and the timer output converts to low. In this way, the timer operating

in monostable repeats the above process. It must be noted that, for normal operation, the

trigger pulse voltage needs to maintain aminimum of Vcc/3 before the timer output turns

low.

That is, although the output remains unaffected even if adifferent trigger pulse is applied

while the output is high, it may be affected and the waveform not operate properly if the

trigger pulse voltage at the end of the output pulse remains at below Vcc/3. [8]
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CHAPTER THREE

DESIGN AND IMPLEMENTATION

This chapter focuses on the design analysis of the various units making up the water level
indicator and abrief description of the operation of the device is also given. It is worthy
of note that IC types and component values are chosen by making use of the

manufacturers data sheet and are attached as the appendices.

3.1 INDICATOR CIRCUIT

aaa/ •—fr

To limit the current through the LEDs, it is usually connected in series with aresistor.

The value ofthe resistor is calculated as follows

Vs-Vr = R

Ir

Where

Vs is the DC supply voltage = 6V

Vr is the LEDs forward voltage = 1.8V

If is the LEDs current =10mA

Total resistance value = 1.02kft

Use nearest available standard value is 2.2Kohm

18



3.2 SENSOR CIRCUIT

The capacitance of water was measured within the limits of test it varies between 30nF
and 35nF ( volume of water is taken into consideration ) and by experiment it was

discover that the circuit will work if the value of the capacitance is less than the

capacitance of water hence lOnF was chosen. One terminals of the capacitor is connected
to the supply, the other terminal is connected to the probes, when the circuit is powered
the capacitor is charged, when water touches the probes the capacitor will be discharged
and when water falls below the probes the capacitor will be charged again through a

resistor. Current passes through the water for avery short duration (discharging period of
the capacitor), this account for the elimination of electrolysis which is more pronounce in

DC circuits than AC circuits.

NAND gate is used as an inverter by connecting its two inputs together. At the initial
stage the input of the NAND gate is high and the output is low. When the probes detect
water, the capacitor start discharging and input of the NAND gate is LOW and the output
is HIGH. The output of the NAND gate serves as the triggering signal for the indicator

unit and the switching unit.

Aquad 2-lnput NAND gate CMOS IC was used as an inverter. The circuit diagram of
the sensor unit is shown in the figure below;

19
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Fig 3.2 Sensor unit eircuit diagram

3.3 SWITCHING CIRCUIT

The switching unit control the auxiliary output, to turn the machine OFF when the water

reservoir is full and turn it ON when falls below apredetermined level, meaning that we

have two level which can be called a LOW level ( when water falls below the

predetermined level) and HIGH level (i.e. when the water reservoir is full ). ACMOS IC
Dflip flop was used to energize and de-energize the auxiliary output. The flip flop has to
be SET and CLEAR in order to control the auxiliary output. Two NAND gate was used to

realize an AND gate in order to SET the auxiliary output (i.e. turn it OFF) When ever

there is HIGH level is a LOW level at the input ofthe NOR gate.

20



Fig 3.3 Switching circuit

3.4 ALARM CIRCUIT

The alarm circuit consists of abuzzer and atimer. The timer is used to time the buzzer

while the buzzer gives an audio sound when the reservoir is full. It require little current

for it operation. The versatile integrated circuit 555 timer is used to time the buzzer so as

to turn it Off after the timer has elapsed. The 555 monolithic timing circuit is highly

stable controller capable of producing accurate time delay mode of operation, one

external resistor and one capacitor.

The circuit may be triggered and reset on falling waveform (i.e it is negatively edge

trigger ).[1]

Amonostable circuit in this mode the timer generated afixed pulse<whenever the trigger

voltage falls below Vcc*. when the trigger pulse voltage applied to the pin 2fall below
VcoO while the timer output is low , the timer 's internal flip - flop turns the discharging

Tr Off and causes the timer output to become high by charging the external capacitor CI

and setting the flip _ flop output at the same time. The voltage across the external
capacitor CI, VCl increases exponentially with the time constant T=1.1 Rac. Hence,
capacitor CI is charged through resistor Ra. The alarm circuit is shown in the figure

below.

21
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Fig 3.5 circuit diagram of the alarm circuit.

IC 555 timer was used in monostable mode. Aresistor and acapacitor determine the ON
time and they are connected externally to the IC 555 timer as shown in figure 3.5 above.

For monostable operation of the timer, ON time is given by

Ton=RI5C6

For an operating period of4seconds, with R=1M'Q, The value of Ris given by

C = 4/(l xl03)= 4uF

The preferred value is 4.7uF

22



Tl - 230/6V Transformer Dl =Bridge Rectifier Cl= 2200uF Capacitor

Ul= 7806 IC Voltage Regulator

FIG. 3.6 CIRCUIT DIAGRAM OF POWER SUPPLY UNIT
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CHAPTER FOUR

TESTING AND RESULTS

4.1 INITIAL TESTING OF THE CIRCUIT
♦ ™ * hread board it involved the temporaryThe project was firstly carried out on a bread board,

connections of the altogether circuit(the involved components).
The connection involved placing each component into the breadboard and lining them
together through jumper wires according to the circuit.
Thcre was no requirement for soldering operation,therefore different adjustments were
performed on board to make the circuit okay and acceptable by standard.
The major change was at

aim.

the audio alarm output, where the output or alarm frequencies

Were altered for more audibility. The circuit ended up working according to the specified

4.2 THE MAIN TESTING

Thc f,ve water sensors were placed a. differ position in open - top piastic water

respectively (see fig 4a).

Ful level

I
SOTffJ

liee- quarterlevel Sertoi?

Half- level SePf? ?

On.-quarter bwl SW»1

Empty-level

a»rttorcat>l0
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4.3 TEST SET-UP

The «,step was the connection of the circuit to the A.C main supplv and power switch

Moreover, when the confer was Hnaiiv Hiled, the water was driven ou, of the container

mrou8hou,.he excise and the audio alarm output was also monitored for a„y sound.
44 RESULT OF THE TEST

„ audi0 a,arm was heard a, the hu,e, ,, was ohserved tha, none of the invoked
„ pane, wason.hutas water go, into the container, the initia, audio aiamt got off,

walcreot.he,hrec-qua,er,eve,of,hecon.incr,,henUmherthree indicatoralsocameon

was no sound when the water was empty from the container.
. .a „,.i the initial audio alarm became off alongAs the water in the container was trapped out, the

machine.As,hewa,erwasdow„-passed,heone-quar,er,eveUhenUm.r,wo,,hr,
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45DISCUSSION OF RESULT
e. mereW described the response of respective water sensors ,0

The lient indicator panel merely aescilertpa^ancvelsthrou. visual indication. Xhe ,oBic was ,ha, as water touchc
Also as water ,eavesapar,icu,ar,eve,,,hecorreSpondinB,iBh,indica,orgocsO,

I _ responds on, to me two ,eve,s therefore, for aproper war-
. • lheflvesensorsmuS,be,aceda,righ.posi,ioninaBiveneon,a,ner„r,an,

Oenerall, the dcv.ee can - ^ ^ ^ ^
de,ec,inB, con.roliing and mon,.o.,ng the water

tank.

46COST ANALYSISin,ecostof,hevariouscomponen,sando,hcrma,eria,uscdinco„,ruc,ing.he
watcr level indicator with alarm is given in the tab.e below.
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( i \T~~ 100
J6v~Relay 1

i "TT loo
jBuzzer i

fl poo ~~ [300
[IvTotorDc

li T60 160
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n ~po [50
fPower Cable 11

1 17 \~w~~ TT70
(Resistors

rWaTeTVessel " P r°~
jloo""

jSc^rTnYLead pyard |20 hImP

ji [500 [sotT
[Casing

(4520
(Total
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CHAPTER FIVE

CONCLUSION AND RECOMMENDATION
This chapter conciudcs the design and construction of ,water ,eve, indicator alarm and
useM suctions were aiso presented for future workor further studies in desiBninB and
constructing this type ofdevice.

any vessel and also ensure tha, the water does no, fa„ below apredetermined ievei. „»
idealformo„i,oring,he,evelofwa,er and i, indicate f.vc different ieveis ,ho„gh the ievc,

ilselfimpor,an, but also other measurements can be inferred from the ievel. If the -
gcome,rv and dimensions are addition* Known, the volume of the l,uids can be
d.ermined,faddi,io„a„y,heden,,of,he,iquidisknow„themasscanbeea,cu,ated.
,,c Jevice can te used in automated water distributors, water
.machines irriBa,ion svstems, water tanKs, and c.t.e. The circuit wi„ turn the machine Off
once the Luid has reached apreset maximum ieve^The device has in buil, controi to
swi,ch the B^ Off when there is no water .opump from the water source, ic wcl,

and non-metallic containers.

* This device is verv usefni as it Keeps the level awater within limits in acontainer
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be following recommendations are made for further work on this project.
, The versatility of the device can be improved upon so tha, i, can be used to

monitor the level of any liquid or fluid not only water alone.
. Por advance automation of this device, means of incorporating microprocessor

as
the switching device can be explored.

Pre. recorded voice message aiarm is more interactive ,echno,ogy tha, could be
incorporated into the design.

Further wo* on this project can looK into the ways by which the device can be
Used for automatic transfer or fluid from one vessel to another.
As ,he evident from the above, the design and construction of the water ieve,

which are low cost wi,h efficiency, durability and reiiabiliry improved upon over

a previous designs.

Further work can be done in the areas highlighted above.
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APPENDIX

Timer NE/SA/SE555/SE555C
2003 Feb 14 2
DESCRIPTION tb|e controller capable
Tne 555 monolithic t.m.ng arcu,» *»a,ior, in the time delayol producing accurate time^del^° ,ed by one external
mo^e of operation the t.me .sP^ratJon as an oscillator, the
resistor and capactor. For_astaweope ^ accurately
tree running ^^^J^^JSi «d one capacitor. The arcu.tcontrolled with two externa res °«a formS| and the output
may be triggered ^ "^S,mA.
structure can source orsmK upio *•
FEATURES
l] Turn-off time less than 2us
DMax. operating frequency greater than 500 kHz
DTiming from microseconds to hours
DOperates in both astable and monostable modes
D High output current
LI Adjustable duty cycle
i ] TTL compatible

• [] temperature stabiiity of 0.005% per -C
APPLICATIONS
['] Precision timing

i ) Pulse generation

I ! Sequential timing

I !Time delay generation
I i pulsewidth modulation
PIN CONFIGURATION

2

3
45

6

I
GNDB
TRIGGER
OUTPUT
RESET
DISCHARGE
1HRESHOLD
CONTROL VOLTAGE
VCC
D and N Packages
SL00349iS 1. Pin configuration
BLOCK DIAGRAM
COMPWWOH
COMPARATOR
FLIP FLOP
OUTPUT
STAGE
THRESHOLD
VCC

6

7
31
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2

5

8

R

R

R
CONTROL
VOLTAGE
TRIGGER
RESET
DISCHARGE
OUTPUT GND
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Boure 2.Block DiagramORDERING INFORMATION^ 0DE DWG #
DESCRIPTION TE»«^TWE RW«^ +?() „c NE555D SOT8.Pin Plastic Small Out ne (SO)£ackag,
CD4013BC Dual D-Ty pe fipr k
CD4013BC
Dual D-Type Flip-Flop
General Description ^^^^tary
The CD4013B dual ^'^J^structed withMOS (CMOS) integrated circusw ^^,0,8. Each
N- and Flannel **£"£*£fetet. and clock inputsllip.ftop has dependent dataje< r ^ used
and -Q- and -Q- '̂P"V^d bvronnecting "Q" output to
Mregister •W**™^^applications. Thelhe data input, '^"'""'"^^Ts transferred to the Q
inaic levelpresent at the u "'P"' „,„ _(tne c ocK^pTdur^g the ^^twepe^otu-e docK and
?£o^sh*br»-l oPn ,e se, or reset „ne
respectively.

JomTSity or 1driving 74LS
Applications
. Automotive
. Dataterminals
. instrumentation
. Medical electronics
• Alarm system
. industrial electronics
. Remote metering
. Computers

D„„CM ll«0 «•'""• « ' *P" "
Connection Diagram
Top View

Truth Table
NoCnangd

UonlC««CM«

CL
(Note 1)
DRSQQ

0000 1
10010

~x00QQ
xx1001
xxono
XX11T1
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Quadruple 2-input NOR gate
HEF4001B
gates

impedance.
Fig.1 Functional diagram.
HEF4001BP(N): 14-lead DIL. plastic
(HSE°FT42ilBD(F): 14-lead D.L; ceramic (cerdip)
&°FT47(2lBT(D)-. 14-lead SO; plastic
ffESEi Designator North America
S^lfES-HI category GATES
SeeFamily Specifications

Quadruple 2-input NOR gate
HEF4001B
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gates
AC CHARACTERISTICS ^ „„,„, Bmes *20 ..
Vss =0V;Tamb =^ u.
Vdo

FORMULA
Propagation delays 5ns/pF)a
^;On5lnW210ntpSHf2 50l« 14 ns+ (0.23 ns/pF)HlGHtoLO\N10^6ns/pF)a
152040ns 12n • 5n8/pF)CL .o23ns/pF)CL
550 I*W» J^, 25 45 ns 14 n. +(0.23 ns/o
LOW to HIGH 10IPL F) Cu Cl
15 20 35 ns 12 ns +to.io {Q 10 ns +(1.0 ns'P J

LOW to HIGH 10tra
I5 20 40ns6ns+vvi.

Vdo

TVP,CALFORMULA^P;g)xVDO
Dynamic power 511001-
2Wnefe. ^rl0 5000fi+X(foCL>xVDDdissipation per lojuw2fi=inputfreq5(MHZ)o{i+i:(foCL)xVDO

CL =toad capacitance (pF)
^-.sumofoutpjj
Voo =supply voltage (V)
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shilip* Sunico"*"*"".

small-signal Transistors

LEADED DEVICES
NPMGENERALPUR^!!.

\ii~ -^'1-1

LC^POWER2RA«5iSTORS_

Selection guide
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