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CHAPTER ONE

INTROICTION
Production sector of the economy has advanced drastically in the use of

wotogical method. Among these methods are the canning of food and b

S

s and all sort of bowid w general. Lagudd are of particular interest dug 1o the

wid refers is; the staje of matter where the gloms are not frmly held wopetd

it
also not so loose 1o the point of not having any oree of & T R

oriant charactensho permuts them 1o o and take the shay
s are poured mio
Hon ~ volatile Bowd are of basic concern here and they include) water, soft drink,

e ete. #ll these requires pressure to flow effectively. Hene

whine by this sector of the economy 15 1o meel the requin

magement.

The matalled pump o these mdustries and factones 5 o pump the
i

swage and redistribution dunng the canning. Botthng processes requires an o

H

mior ih hauid level i the tank which may be sovers! meters above the ¢

tame goes on, the oparator porformanee begins o deteriorate due o the monstonous

ture of the job as well as the discouraging hepht at which the overhead tank 1s placed,

wroby eausing fattpus and boredom,




This performance deterioration causes wefficient and rsk of having dry

ERUS ood for mndusirsl POCSES0E because j}.'?i'{?-ifiiil‘-iﬁ}.{}i'i RO A

o what could have been avoided if only the e

o

pended and so capital 13 wasted dug |

ey

automanealiy,

the hgud i the tank or reservorr wore kKnown and controih

his comcern led 1o the conception of the wea of wsimg logeal corowt o produce 2

»-.

detector with alarm syslem fo imdicate the level of

an ala

m o the vossel s Blled 1o ds capagity ang

Water slorage 1S a oning

:«.a
r\

gacke mvandable ot 2l tone, because the ansvals

ﬁJ'J\-
N
fo—

ranhion of mdustog

T, B

,
ng, drinking, we

foed

of become wd

i cleanbiness and personal hveiene do o

i1 necessary to mamtam cortain mnunum

care of errats

£owster s from the public mam supply, i1 other




1 hydro-powsy generating station where greal quantity of water 13 stored in the

am and used o doive turbine to generate slectriony, the the fovel of water

ecpasary 50 that the spill way car

other 1o prevent the drawing of the dam

z&d

e (_-u

Knowledpe of the water lovel in a tapk 13 nocessary 10 pro

gware when the tank i3 empty as well as when the tank s full, Large vibgme of water

N

5 wasted due to the over ow of water iy the tank a8 3 resul it of in ability 1o know when

he tank 5 full or any indioation of the fevel of

The water lovel detector aperates on the pn

norgases as the sep aration distance of the measunng pie

sontalh YAt 5O

eference voltage 1o the reference probe and placing the four prob

o

distance apart from each other and also from the refereuce prohes

ARG AND OBIECTIVE

The destgn and construction of water keval detector tx pined at achis
following goals.

i. T enhanse the efficiency of operation performance, by rehioving the
menotonous act of climbing o and fro the tank o defermine the fovel of waler,

To avoid wastage of resources through spillage due 1o e tans oves o

o




s very officient and simple method of knowing the devdd

a tank.
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To put o prachice, the vano j
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suph as Analogue eleconic, Ohins law, Dhgits

Isboratory practical at various levels, cirout theory and advanee cironl
techoigue among otbers,




CPROJECT OUTLINE
CHAPTER DN This chapter pives a general intrnduction of the projeot, the aim and
ghiechive of project and the projoct outhine.

CHAFTER TWO! This chapler covers the Herature roview that oover previous work

done by different people on the subject, the theoretical background of the p

chapter also covers the prnoiples of operation and also an i depth locks at vanous

component and sub cirouit that makes up the entire systom

CHAPTER THREE: This covers all the detal desipn and unplementation, constroction
mrocedure emploved to achieve the fial prodect. It spans simulating crout diagram on
the computer system, bread board and soldering of the component an the Yero board,
casing construchion, construchon pracursions as well as the difficulnes encountersd
the course of the construction and circust diagram of the vanous components

CHAPTER FOUR: Thiz chapter covers the testing prosedure and difficulties

encounterad i the course of testing of the project, the resull

discussion.

CHAPTR FIVE This chapter contains the conclusion drawn frown the re
testing with reference 1o the object and goals of the project. This ohapier also contans

the recommendation for further work on the project

(95}




CHAPTER TW
4 LITERATURE REVIEW

In arder to oblain the level of 2 bauid, vanous md%m::z save been ermploved i the

tme past starting from ancient “evelevel” measurement where hgud 15 placed w g

ransparent container and the eye s placed at the Hne of best horzontahity and at thint
soint the measurement is faking a3 the level of iguid,

These however prone to a ot of error mostly arising from the observer. The negl

or 3 reliable method of the detecting the level and controlhing the flow theretore

iest record of waler measorement {dete

. o

epulator maching in Greecs in the period of 300 1o 1 BU using feedback control.

The water clock invented by Kieisibios used 2 float regulator (o measury the Jevel of

.«

water i the conlainer on wiieh g soale afached 1 gaed to take reading of tune,

Russian Pulzunoy [in 1763 tvented the waker level float regulator using feedback

systzrn, the float detect the water love aned comtrols the valve that covers the waley mist

w2
v

1 the hotler, |

7% v
Ay

The past 1 100 - vears have witnessed the emergence of varous methods water leve

easurement {detsction’ a5 a et of the improvement in technology winessed within

is period. The ordinary dipstick is a simple device use oy measuring hguid e

e




consists of a metal bar, on which 2 scale 15 ctohed, and Paed at a kpown position i
quid- containing vessel, removing the mstrument from the vessel makes a level
weasurement and reading how far up the soale the guid has wetted 11,161

Seasuring the fevel of g foat on the swface of o hoed by mears of a stable
ansducer 1s angther method of hquid level detection {(measurement ) the system using a
potentiometer wvery common and well known for monttonng the tevel of ol wmomotor
vehicle fuel tanks; an alternate svstom s the Foat and tape gauge, whive a lapo i
sached 1o a pulley situated vortically above the Hoat and s other end o counterweight
or @ pegative rale counter spring 18 aifached, the mmount of rofation of the pulley

measured by cither a synchyony or o potentinmeter 15 proporhonal 1o the houid lowvel

in the opt zw.i dipstick method, hght from a source 5 eflected from a murror and 1

passed round a chamfered end of the dipstick and enters & hight detector o

by a second nurror, the wstrument can be moved up and down s position 18 messurg

and hence the hopud level 131

Prassure measuring devices used for waler leve! measurement stdize the principle
that the hydrostane pressure due to 2 hguud 8 doectly proportional fo1ts depth and hence
he level of its surfuce. In o pen topped vessels or coverad ones that are vented to the
atrnosphers, the level of hoguid 19 measured wiing an sppropriate pressure fransducer

meerted at the bottom of the vessel The Homd level s then relate 1o the measured

pressure acoording 10 b= p /e where p e density of the Boud and ¢ = aceelermtion due

s

3

w pravity, 11,161




E i 4)&“’&{“(7

Uapactly devices are used o measuring higud leve

gvel i bogmd metals tugh Temperature}, comrosion lupuds {acids, eve) and bighe

3

pressure devices. For non-conducting bauid (ess than 0.0 mucromho/Cm ), two hare-
eter capacitor plates i the form of concentric evimders are wmersed in the subsiance;
e higuid behaves as a diclectric bebwoen the plates aocording 1o the depth of the ligud
o conducting houids, same method applies, but the capacitor plates are encapsulaied in
an insulating material, the diclestric offect of the insulator 15 put into consideration. The
rechiation method utilizes 3 radiation source and svstem location o a bawd Hlled ok
The absorption of both bota ravs and gamma rayvs vanes with the amount of Liquid

any
:
I

Cagsiam-137 15 a gamma ray source which i commonty used for this parpose. the

radigtion level 18 measured by the detector, 1 s related w0 the fenuth of baud i the path

%, according 1o the relation 1= foe™WP5

o= udensity of radiation recetved by the deloctor in the absence of

mass absorpnon eoefficient for the higud

mass density of the baud,

o

The principle of vibrabion lovel sensor consists of two pie o oscilators

fised (o the mside of a bollow tube, which generates Dexural vibraiions i the fube abifs

resonant freguency. The resomated frequency of the tube varies acoording 1o the depth of

is brenersion in the bogwd A phase locked foop (PLLY cireut s wsed 1o frack the chang




. 4%

resonant frequency and adjust the excitation frequancy app died fo the fube by fhe peizo

slectric osgillator. Liguid Jovel measurement (detection} 5 theretors s abstaimed mtenns

“the output frequency of the oscidlator when the tube 1s resonanny.

eyt

The ultrazonic level gauge principle vses energy from an ulia SOHHE SOUDE 3

FeYy

e liguid reflected back from the hgud surface o an ulirasonio energy

seasurement of ime of flight allows the Hguid level o be iferred. The Stever

nhtrasonic jevel fransmitier 12 3 non-contacy, solid state device for sensimg »

£y

S ey PN E T Y
SRR SRLRI S RIE A

iz, Jakes or streams for Hauid o a datado
roporional o the distance the targel or

gutput can be configured normal or tversely pro

walyy siace.

The Sipvens submersible depth ransmitier in g sensinyg device dess

tovel measurement applications. Higher range uiits are usad

forw range unils are sdeal for open channel flow applicaon,

smsducer s used a8 the primary senswg
messures the water depth by pressure above the umt

»74a s

The improvement technology 10 the semic onshucior industry led w0

development of the operational amphiiern

sitially for use in performing anthmet operatons 3

o poes

multiphication and division. Later it wasg discovered that operational smplifters could be

o~

>”§“ ”ghﬂ¢u{z<\ i e o

ased for other purposa sther than performing artthn

9




«

voltage difference al s

erence amplifier or differential amplifiers 1o amphihy

U 7‘0? > “t/ >
£ 6% i‘»/»fug i

inputs, as well as for comppanson of voltages as a comparaiorn, Comps

age with o varying voltage, without any feedback the operanonal amplitier i3 ysed as

Fo

Rt orn.

PRIMNOIPLE OF OPERATION

\.

s water, wineh

The water level detestor works on the prig

with the increase i the separation of the conducthive element that 18 the pne

b of five prohes with the first one as the reference probe connesie o

T the nrohes
Lo the probe

ound. As the witer level inoroases they come 1 contaet with the sensor

shage goes low in comparison with a relerence vl ftage that is high and output of the

smparator is fow, As the water comes i sontast with each probe, the level of water

i anhimve s,

daved on a seven-segiment display using fousic irouit Lo a0

THE POWER SUPPLY UNIT (2,7.9,10]

g ::'-’i‘f-:f"'.f",
P R SNE VAN

2t

Al slectronie devices utilize 3 diwsct current {13 O voltage source o

S ARG Ta P I N AP ST vt g
voktage of 220% AU A oot s

we main electricity supply is an alternating current al a

¥ g well as i oonvert o

serefore required fo step down this vollage 1o the required vialie as

-~
~ oy

3 direct current (10,0 voltage foum required by o Jectronic devioes for opers

i

3 ons




Although batteries provide a cheaper source of direet current voltages, 1t cannat
satisty the amount of current drawn by most electronie devices for o long Hme as the
wattery 19 quickly dramed and thus becomes inefficient, heneo an A0 1o 100 comversion

is done by the power supply unit consisting : transforme

s (hrnidge), a filier
and g voltage regulstor which function together to transform the slterati v current {4 00

voliage supply from the maing into 2 regulated D00 supply a5 the output of the nower

J shows z block diagram of the power supply

(o
-~
fa
o
aod
-

3 St ar nan s ey

‘mma fommer e B ity % Vifter

fig 1.0, POWER SUPPLY UNIT DIAGRAM

THE TRAMNSFORMER SPRC

THONS
The f}fﬁ, %15 A e DOWET BUDD iﬂ’ iAETEe {‘fuf“diﬁi vizives the s ;3; ""U doven oif the
240V AC mains from the mains supply to about 12V A O, with the aid

AR ey,

HOUmA wansformer whose current capacity is enou gh to drve the entire greuit, The

ransformer is an eleotrical device that provides physical insulation between the 240V
A0 main and the rest part of the circwt; the only link is means of magnetie fux, thus

aﬂ%zmm&mw the risk of eleciric shook

It commsts of two coils, the primary winding and the secondary windimng.




Figure 2.2 shows the coouit §

This ratio of the primary vi

[I—

Frorn the transformer data ¥

frequency of the A
The primary and s¢
RPN NN -

= VIV = NN

stomier,

in an ideal fran

gr
b

it

1D TRANSFOR

y O main supply s S0H

comdary voliagg

noe the torns rane W W2

ML

vz ol of #

§ 'g ,
b N7
vad
‘:_ LT K
.

e Y} {‘\‘)
”/gf’

RO

"(”

~

the magneio m ative §

g %1 o the sooo

<o an ide

transtormer

e “‘1143\‘

winding

Y
S

-

outpul

T OV RATAC
LT SYRBOL

a} fransformer 81 7
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IR NEt




Pl J2 720 = 0054 o [] = 00512

Adsoy o an weal mansformer

Power mput = power oulpit

P} P2 <> P2 =Pl

H YT =0 ¥V2=008 240 = 1000 x 107 12 = 12W

THE RECTIFIER SPECIFICATIONS
The rechifier converts the 12V, A.C vollage from the secondary of the rransfonner

“

inte a pulsating 1O voltage and the process s called rectification

rechifier coront e for the reetification. It con

shown m the Bgure 2.3 below,

'd
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Dring the "}fmz’z*'»* hatf ovele of the secondary voltape, diodes D2 and 133 are

1

forward hiazed, therefore load voltape has negative polarty on

~ e o
WA

solarity on the right. Durmg the negatvve half ovele diodes Dland D4 are forward

biased, on etther half ovele the load voltage bhas the same polanty begause
current is in the same direction no matter which diodes are conducting. The Rull

secondary vollage appoars across the resisior, henes the bridpe reopdf

full wave rponfier,

and
s
-
-~

e output voeltage of the transformer windin

PR SO oy i U TSt
gk vINZ = 169

£1

e
b

g
:uw{ /ww\

P

The gverage D0 voltage ¥V d o aoross terminal A B

STy = 0A368 x 1657 = 180V

THE FILTER SPECIFICATIONS

The Blrer mroust 15 1o mummize the nipple content of th

output voltage wavelorm of a rectibior 3 pulseting. 1t has both DO componen

5O1IE
AL components called nipple, ths tvpe of culpet 15 not used for doving elechronis

NIV

m.,
S

A cirouit that converts a pulsating outpu! fromm g rectifior inio a sigady 134

kaown as g filter because i fillers out or smoothens ot the pudsations i the output,

Capaortive filtering 6 adopted in the design) where a large clectrobviio capacitor is




connecind (o the z‘%izizgr output. The capacttor charges during the diode connection

pertod 10 the peak value and when the rectifier voltage fails below this value, the

capacitor discharges through the Joad so that the load teceives almost steady voltage.

g

Hywarms f%’{‘{” ean 54 iici?”f,i Wi fﬁh‘i s 12Y from the transformer secons iui‘
i b

s 1

% ¥ i i
V2 {peal = roms x NE s 12N = 1697 volts,

0= dtfdy = Hms/3 39 (where di -

»»»» iOms) = 294900 = 2048 S

However, a preferred value (standard) value of 330005750 Vols was gsed. The

arrangement s shown in figure 2.4 below

(2% ded S PHavde

v R

e,

£ N
1 i3
“s g

fig 1.3 FILTERING CAPACITOR CIRCUIT DIAGRAM

W]
1ad
Lt

THE VOLTAGE REGULATOR CIRCLAT SPECIFICATIO!N
The outpat voltage of the filter capacitor vanies when the load current or the wpy
oltage varies) this effect {5 undesirable In an varegulated power supphy; ouput voltage

15 never sonstant. The fmction of the voltage regulator is 1o reduce these variehies 1o

L




wro of least g minimum possible value,
voltage regulator 15 a copwt that holds an oulput voltape al 3 predeternined
egardiess of the change in normal put voltage or changes in load mnpedance.

re regulators mostly oome i g three packape

They have one inpul teominal, one output termanal, and & ground terminal.
A voliage regulator requives 2o input voltage ab a minnam of 3 volts above the output
voltage it is designed to deliver, hence the choioe of g ranstormer of 12V at the

secondary termmal for ‘i%z; use of a voltage regulator of & volts,

v~

The LM 7806 volinge regulator was used. A capaciior of 001 ul was connested &

the output 1o filter off any ripples left on the supply line. Figure 2.2 1w the complete

gireutt dingram of the poway supply unit

e
Ve N
e
{
= !
H H
i H
¥
!

AL s

-y - Yy H f
ALY hH
] o
i R 1 ¥
% [ SR —
£ ] %
L. SR

s 14 POWER SUPPLY

ey
at f

o]

b2




24 THEWATER DECTECTION U

"‘.-V

G E

This ung uses alumunum conducions as the probe to convert

svel e sloctrioal sagnat (D C voliap

it does this base d o the prneiple that the conductivity of water, shich moreases with the

wwrease in separation distance of the sensor, probes, from the re

agpae’s solution condust elecinoty 1o vanous degrees, the condy

with temperature, volume and s

I the water detection unit the common of referense probe

f}f the tank s gonnected to the reforence vo
the munimum. Desired water lovel in the tank 30% and 75% probe are placed o the

t el
IV

appropwial
of the wank.

2.5 1 AMD GATE SPECIFICATIONS

Thus 13 a logical gate that gives a hiph OIP ondy f both inpurs are higl
2 ast o e

and the togieal symbol are shown below

A OF AN AMD GATE

............................................................. 0{

..................................................................................................................................
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(o 18 AN ARND OATI

As with other logc gate, AND gates are available with

input. A guad two mput AND buffersd b sertes gate 4081 (CMOA
this project. The Boolean svinbol for AND s a dot {3 this ¢
A AND BT mowritten AR or simply AR From iHe tutl

at Jogie level T {High} only when both mput are -

EXCLUSIVE OR GA

Pevey
s
P

S

15

el

oy

&2

DEs
L] vfﬂ

PN

e

o

=

e

i:

1o o mpnt logic pate, s an interest
ﬁmdm%nf&i thar: ANLY and O “pates. The truth table and the logieal svmbol are sf

%}eii}w.
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The output of an exciusive OR gate 15 HIGH only ioput one {not bal

TGH (it never have more than two inpuls), The two input {

486 (T TL Te family) are used in this projest. The exclusive OF gate s wdentival with

Tnamansd

wdulo ~ 7 addiion of two bits {1718, 19

THE NOT GATE SPECIFICATIONS

This is # one npuf one-oulput foge gate 1Ws

‘-r

eoause it is capable of given the complement of the mput as 175 cutput. The Hex

a prime symbol

e shosan below [12, 18,19
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28 BCDTO 7 - SEGMENMT

DECODER SPECTE

The BCDTO 7 - segment decoder used in designing this project 5 7A47A T 05

an integrated ciroult which accept a 4~ BOD code mpat 4

gutpat for selection of the segment in 2 7 - segment DALY dhiay

the dectmal number § -9

Erry s

%A D
fowe

The Fouput { a, b, o & e, I gpol

segment in the matris. The diagram s shown below [T
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fig 1.8 BOD TOSEGMENT DECORDER

DISPLAY UNIT SPECIFICATION
e worter level measured by thas

The display unit used i displayving the result of th

S 19 Fygm SR o g o rrrnt 'g
BOS EE OHTT OV &1 HHSEraied

device in decimal form is the 7 - segment Display, wi

cireut (10,

PO e .
oy ) -
i
b
H
i b
3
b

e 19 SEVENREGMENT

'««3

segment display circuit of seven rectangular LEDs which san form the digit

S
-

>
o

o 53 as shivwn bolow,




Fig 2.0 DISPLAY OF DECIMY

They come in two ypes arrangament:

comnmon ~ cathode mrangement, all the cathode of the

connected 1o the ground while common ~ anode type, the

comnected togethe
this device begause Hallows a BUD i 7

with active low outpit to drive i

zach segment reguiring 1o 20mA o bight o |

sanmang
A
2
s
~d

2.8 THE COMPARATOR SPECIFICATION

A comparator ciroutt 3

that wdicates when one mpat 5 hess

A basw comparaloy cireuit can be represented as

cepts mput of linear vollage

ﬁf)i&}%’v\

?“Ji';%}% £

AfL WL

SOTTHTION — OH0

AR

her (o vee, A common Ancde type of 7 - sy

segment deooaer

Apphving a low voltage to the cathode of the segment ¢

and

than or greater than the

RS

+ }/{i »' "'\

Wix-ua,\,\

other.
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or and

e ol all the seoments are
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- Input
"""""""""" - e Dt
+{utput

fig 2.1 CIRCUIT REPE %Y%‘J'E ATION OF A COMPARATOR

The o syt 15 2 digital sipnal that stays at a high woltage level when the now-

"?"

5

inverting {+) input voltage is greater than the voltage at the inverting (-} mpal and
switches to a lower voltage level when the non- inverting mput voltage goes below the
fmverting mput voltags,

}'i.;z, thiz ;:s:z‘-t;jsct LM 339 10 quad comparator s used, i contams oy mdependent
voltage comparator cirouits connested o external pins. Each comparator has mverting
and non- inverting mput and a single outpul,

The supply voitage apphicd 1o a pair of pms powers all four comparator,

The supphes gromt diagram 15 as follows, (1]
, £ 2 gt

A




foput i+ 3
.

fnput 1~ 4 Z cutpul |

R S i e
Inpat 2+ 7 -
S 1 sutput 2
3 ey o -
input 2- & e

Input 3+ 3 T 14 culput 3
Inpat 3~ &

input 4+ 11

., B
e i3 sutput 4

input 4. 13 e

i2
g 2.2 INTERKNAL CIRCUIT OF A QUAD COMPARATOR (LM 33%; 1

2.9 THE SS5TIMERIC {355

Thiz 1s a device that has gained populanty i recent time. 11 comes i an 8- bitg

NP packere and can be set un m ovarions modes D ntornal oirouitry consists of) s
s x -

£ iransisior and an oulp

comparator, upper comparator, mdernsd fhip -fop, dischargs

driver,




veg, 1t sets the thp ~ fop. Pin 5 controls or chang

7y
A
i

115 moat s greafer than 277
&

‘fﬁi‘fi%%ii}id voltage the upper comparator,
The wternsl fhip - flop s sel o satwrate the discharge vansistor and also caus

satpust driver 1o produce an cutput of T the thp - fop s slear and discharge ansistor

:

ptad

sut-off the output driver produces a § {zera) output. For the purpose of this

gxperanent, an Astable mode was adopted. The omoint 5 as shown

- The block diagram of the 335 tmer 15 a8 shown below:

GROUND | e

CTRIGGER #——1 2 T

:‘é
fove
%
Mﬂ!
t
i
{

OUPLIT E 3 & i § IR BRSO

et

RESET &

fig 2.3 E55°TH

bR
LAY

The lower comparator compares the voltase on it mput with one — third (273 veg,
b P & Y K




210 DESIGHN ‘f;i QUENCE OF THE ALARM CIRCUT

2;%{:%}%.&%’6 this, g capacitor C1 of [pF was chosen and it is conneoiod
Rb of 4. 75 The required mode of the 555 nmers 10 w0
SRLTILOn.

This mode of operation have a frequency,
f, given as; = 1 44/Ra + IRb) » (1, i1}

211 PRIORITY EMCODER SPECIFICATION

The natne encoder 15 2 circuit baving up 1o 277 mam mputs and @ oulpuls, s

that when one gl xS Aot the m - bt b v patien represeniing iy

appeat on the output bus. Hence, an encoder generates

i contrast with a decoder, which uses the address [ o active address

I's

This alarm cirouil is design to produce an ouiput frequency of B0 Sz

iz nothing to prevent the input line of an encoder from being aniivated s

encoding circuit 13 ’éom:&iiw desizned to respond to only one active signs

by assigning priovity values to the input line, andt dest

priority "”‘E‘;C{‘*{ﬁs;i“ 5o that only the addres

generated al any time,

In this project, we used the 74184 it an ¢

! {{ (v} ?/‘)_

N A A T T The outend vired firyes
somphiment of dala and conto bine The gutpul conliod ane

$ YTy Ty

is aetive (1 = 0) whenever all the mput data lines are madd vve [T R

o

19
ity
RS S L83

-bit priovty epcoder with a full




=4 i b and P= 0

Ve o
£y

A second out hue G s useful for mereasing the encoder size. It 18 aonvated

4 * : 3

= 0y only when there 1§ at least one active wput {omplving that = 1}, and the encoder

ix enabled {implying that £ = {0,

Hence, we witle G =1+ B

Inactive input 1

: 3

;
;

|

Decnder X8 ~»~»~®j PAde 1 ; Encoder oulput
Input X1 priority i
! encoder | 7P
}

AT R o

'8
{ay

fig 2.4 BABIC DIAGRAM OF A IMNPUT 2OPRIORITY ENCORDER

t
<3




.S RO % - input
Y Priowity

L O R Encoder SN
i {74148} £,

{hy 'E
fig 25 DHADRAM OF 8 - BIT PRIORITY BENCORDER




{CHAPTER THREE

3.8 COMNSTRUCTION OF VOLTAGE COMPARATOR/SEVEN SEGMENRNT
DISPLAY UNIT

il oyt ot
TSI TN S 11

These units were construetion on a single Yeroboard 1o avoid an:

any broken connection and for easy troubleshonting,

The voltage comparator was constructed by connecting 12nd2 10 vee and the other

terminal to the non-inverting inpul. From the nop-mverting input, a cable is connected 1o

the probe. This i repeated for the other levels. Also, 2.2k80 resistor is conpected 10 the

Ve and the other termingl o the mverting input and & Tk resisior s conneeted 1o the

v

severting input snd other poiat to ground 10 oreate a fixed voliage piential at the

iverting ot of all the comparator, with thas arrangement, the sulput of the comparaior

z connested 1o all the comparator 1o complote the arout

Lo
-
¥

is high. A pull up resistor, 1RS
externally. As water come in contast with any of the probe, the vutput goes low for the

nexi stage.

32 SEVEN REGMENT DISPLAY

DO R2YER

The seven scoment display is used to display the ouiput from the d
2 S 1

P

2

segment disphay used 15 the common anode when the anode s comneeted 10 Vi Via g

Hamiting resistor. When the output of the decoder @ low and comnected o the dispiay, the

EaY




right mmw u;zm :ﬁen {decimaly will be displayved.

3% CONST iiff ?ii}\% OF THE ALARE M OUNIT

ii;s: alarm unt was construsied on a veroboard, the S-pin 10 socket for the 555 fimer,
The 359 timer is power from the output of the eiclustve OR gate 7486 which compares
the outpat of pin 13 and 14 and output o the 355 tmer. A buszer s connected 1o the

starm ciroutt (355) imer to give the alann :‘sigzmi when reguired,

N,

434 COMSTRLUCTION TOOLS AND MATERIALS
The tools and matenials as well as nstrument used duriag the comstructon of the projest

are briefly desenbed below.

() THE CIRCUIT SIMULATION: The cirewt diagram was tested on the compuier
using the multisim 7 software for the simulation, the output vollage reguired o
Huminate each of the 7 ~ segment display was measure 1o know, i the valog will

e sufficient to Hwminate the 7 sepment display, the waveform all these cutputs

was also viewed usmy probes

=

The circult diagram functioned as desired.

G THE BREAD BOARD: The i a teraporary board for ciroutt testing with tmy

ey
L
oo,
L
¢

sockets that allows for electronic components (1o, Romisions, capacion, 0
to be easily plugeed or removed freely without damaging - the componaent,
The breadbourd i3 meant for pre-construction testing of cirouit and sub - crreutt

S e

befors the companent are soldered on the Yoo board,

Lad
o




KR

These were devices (nsinments)

iy THE ANALOG/DIGITAL MULTIMET

used for meaguwrement of clectrical quantities such a8 resistance, voltage and

&/Ls{'r ﬁ{

They are also capable of being used {0 st oroutt sechons o confinuity .

e

digital mulimeter gives a digial output display of measured« pantines, whils
& y

anlop meters gives an indication of the value of measured quant IR O
The value of which i read on the position of the pointer on the seale,
vy THE VERO BOARD: This s a perforated board on winch electronic
components can be mserted and soldered penmanently,
it is used for permunent construction of the project prototype from the cirout

diagram.

oo THE WIRES AND CONNECTORS: Wires are used durmg

......

components on the Vero board. The type of wire psed 15 the Ccoppor wirg

iviy THE if.f‘ SOWCRETS This is a devics used to hold 1O

the Yera board, before the 10 chip 1s fixed on it 1o provent o
soldering iron from destroving the [0, wingh s very sensitive 1o heat,

fvity THE WIEE L PER AND STRIPPEES These tools are used to ool wires i

the desired size required before use, a3 well a3 1o snip off wsulahon of the v




{vithother to expose the conductor for proper and peat soldering.

(ix) THE ROLDERTNG IROM: Thus iz g low power heating element typically 40

L ? > - g I P R T £ ; soe “vq,.- - 22 o sevavs b e RS S
wai? it provides the heat needed to melt the lead, 50 that it oan be wsed tor the

FE T -

connestion of the components permanently on the Vero board, It is usually connesied 1o

VOTHE SOLDERING LEAD: This s a metal

board

(xi} THE LEAD SUCKER: This s used 1o suck up excess molien lead from the

Ver board to pravent short oircuit (brdging ) or under desizable electn

COMSTRUCTION DETALLS

fd
V4

eshooting and
t

The entire coreuit was divided inio differont section for easy o

construction, each of these units are soldered on different Varo boards,

COMNSTRUCTION OF THE POWEER SUPPLY UNIT

LA
prases

A switeh was connected to the primary of the 8V transformer for the conirol of
AL power supply to the iransformer, the secondary of the mansionmer was ther

connects d 1o the bridye rectifier crouit formed by vonnecting IMA0UT dicdes, the

(FASOV eppacitor was then connected hetween the output of the badge rectitier

anil the ground,

Lt

bt




The input pin of the 6V voltage regulator was then connected 1o the output supply
after the capac itor and the second (ermingl) pin connected to the termupal, the oufpul

voltage was then obtained by connecting a wire to the fhird terminal of the voltage

ik

-
o
pYe

regulator. & 0.01pF was then connected on a conbnuous hine on the Vero board,

obtain the 5V DO output voltage.

257 CONSTRUCTION OF THE WATER DETECTOR UbIT
The water detector unit was constructed using aluminum conductors, which were

syt into four numbers of squal length. These were then positioned at diflerent hoigh
fevel passing them through a hole at the height level made on a plastic cont: AUET.

A comnecting wire for the reference voltage was then conpected 1 the retorencs

probe placed at the lowest level

A

S, 0%, T5% and 100% probes were then positioned passing ther through

LaEn

The 25

(44

the hole made in the plastic container at the desired lovels. These four probes we
connected ngether to muke elecirical contact with each of these thiee probe.

36 COMNSTRUCTION PRECAUTIONS

ST Y

t Al soldered joints {points) were tested Tor continuily so as 1o avoid open cHeus.

"'l':'im

3 Al the excess leads were removed o avedd bradge (short oircuits) on the boards.

55

3, ?’::’ rities of the electrolyvtic capacitors properly cheched fo

nositioned before commecting (soldertng) on the Vero bosrd.

4 s were mounted on 10 sockets o aveid overheating them dunny soldenng

1
Lt

P




Sy soldering the 10 socket first on the Vero board.
3. Excessive heating of the components was avouded so that they do not bura by

making the seldering process 1o g component very briedl
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CHAPTER FOUR
4.1 THE PROJECT TS ‘E%M;
Megsuring the output voltage after regulation tested the power supply wmit, and #
was found o be acceptable 6.1 volts. The entire circwt was then tested by mserting the
robe into small container {CANY, water was then gradually poured info the container fo

incresse the volome of water in the container, the 7 segment dogs not Hurminate antil the

o, and

water just came in contact with the first probe. Then the 7 segment display 15
when the water reaches the second probe, 1 display 30%, when the water reach the third
srobe it display 75% and the waler reach the forth probe st displays 100% the alarm was
triggered on

411 THE RESULT OF PROJIECT TESTIMG

This result of the project testing was summanzed m the table below for casy

understanding and accessibility,

Table 1.4 7 - SEGMENT DISPLAY

D EEVEL

VATER

BELOW FIRST PROBE  OF




47 PROBLEMS BENCOUNTERELD

(i3 When the projct was Brat tested, the response was
probes were then posiioned 1o be directly above the reference probe and the
reforence voltage 1o the roference probe was adusted, On tesung agamn, g
satisfactory resudt was obfamad wiath the 7 — sepment display as expeciad
and the alarm output being as desired,

Gty The imbigl stage of soldening was charactorized by some mistakes, such as

overflow of molten Iead burning of my finger with ron. But with fime and

together with the advise of my supervisor this ditficulty was overcome.

43 PROIECT CASING

The privect casing made of plastio, was carefully constructed to make provisions

ieator and seven

for the probes, and the buzzer, the power supply switch, LED @

Land
3
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