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ABSTRACT

This thesis provides an explavation on the theory, design and constiuction of an

automatic water level indicator and panp controbling device with alaro,

anp

The device s intended to display six LELs {outpun) acoordingly 1o bay graph mede o
show the level of water (npol) in tank. The device is capable of producing audio and
visual putputs whenever water-level reached a speciibed lovel

The systen has probes woserted in the overbead tank. As water is punped inte this
tank, the probes sense the water gt some predetermined level which wonld be indicated
by the level indicatnr [LEDs] When the tank i3 filled np 1o the last discrete level, all the
LEDss (ight emitting dindes) would Hght up. Hence, the contents of the relgy open
ithereby sedtiching off the pumping machine, Otherwise, an aiar‘m wonrkd sound the

water 1% duse for overflow, .
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CHAPTER OB
INTRODUTTION
11 HISTORICAL BAUKGROUND
in the fong term, one of the most umportant problems facing the world woday i5

the provision of adeqguate supplics of fresh waler for tdhustry, for sgricultore and for

ihe cortmuancs of mankind. Inherent in this problem s the avoidancs of waste, one
gerinns aspect of whish i the foss of vatuable water corvied reguarly to the sea m

Aoeds, In all coomries the ultinwie objective most surely e to conserve mnl controd

i fresh water n order that what i so freely provided by naturs minhi be spphied

o

sffiently and effectively for the fidure wedl] being of mankingd. Coupled with this is

3

fufl recognition of the serfousness of oul rapd sty dimirshing reserves of fuel such as

We2ed

ot and o, 5o vital at this thme for the generalion of power for indostrinl and
dernestic use Unlike for soil and Haud Tuels, waler i not snpendable; the supply by
nature may vary fon segson Lo season and frove vear 1o veur, but there i no peneral
dimpuiion |1, 2

-t

These factors and rabers high lpht, the imporiancs ol water and the need o

apply mRAlmem engmeerng 8K skills 1o s conservation. Mr Thomas, in his excellent

~
v
-
-~
peeey

nook tide [ The enpinsering of large danwl, | has sed ot o puide enginesrs i the

W pib
dav enpineering 111
Amnong renewable energy s08rces by Sroetectric power seons 1o be the most
desirable for utilities, and Ha seonomic feasibility has been sucd cessiully proven, These
fmporimnt power generatiog stations regquire a great volume of watet st in

recervoir / dams for electrivity generation, the knowledse of the fevel ol waior w the

b

pen)




dam i necessary o that the apit] way can be oponed for exoess water to flow out in
other 1o provent the Booding of the dam {1, 21

Today dws excpeding § 30meires in hoipht oflen associated with difficult
foundation and structoral vonditons, are by no means uncommon: in faot the world i3
now secing damns thet exeend 300 metres. Failure of dams of such dimensions could
be expested 0 cause enormous foss of Hife and property. Amonyg various facts
responsible for the fiture of hydro-power dams, flood is one of the most paramount
nsturgl disaster which ocowr when there s exeess of water if not soticed and
womiroliod nuuedialely.

For instance, when the Ceos Dam failed o Brazi in BMarch, 1968, bebween 30
and 50 people were fost and 130,800 people were evacusterd; some 730 million r” of
water was relensed in 34hours with o peak flow of 9600m /s, The flood front in the
faguaribe River regched the Atlantic ocnan, 348 kilosoetres away, in 4 days, the pesk

s

fihe tlood arriving 2 v days later, and the il nod B Pdays o ot diffioul ©

visualize the devaststion slong the 34km {11
The disasiers caosed by food can not be mentioned all in this thesis but
brings sbout & need for gn amtomatic device such as water level Indicator and slarm

that will munibor the jeveld of water s dam snd give audio/visesl alarm when over

water lovel reached s madimum point o avoid flooding of the dam

e




P2 MEED FOR THE PROJIECT.

7

Water is universally considerad 1o be one of the most sasentind ingredients that
sustain Hves of both plants and animals on earth, and probably man's most vital
commodity, #s optinmm olifization will bo of primss Emporiance ool expanding

civilization by devising mwans by which this water coulid be properly conserved and

An siomatic water level indicaior and pump controlling device with alarm s a

device that activates the pumping machine and continuously monmtor the flow of water w
, the overhesd tank af various discrote fevels which are indicated by the level indicaiors
and stops the pumping machine mmediately the fank is filed otherwise an alarm i
sounded (o alert human operster. The devier is desigsed to display six (8} ditferent

tavels, However, these display levels can be noreased or deoreased deponding upon the

tevel resohition required. This can be dune by increasing oy decrensing the number of

ater level 1s helow the lowest fevel and alse when the waler just toushes the

3
H
H

phest fevel {3
Previcus research had shown thet witer bodes cocupy about fwo-thind of the

earth, the supply of water o most bomes and industries in many cities is madequate, thus,

wmany butldings yo urban areas have overhead storage tanks instalied, so that waler can be

il

misde availsble ai all times hecame the anavailability of water will cause discomiort and

setruction of indusisial processes

)




At home, knowledpe of water level is necessary, so that domestic activities such
a5 wasiung, bathing as well a5 cooking and other gotivities required to maintain
cleantiness and personal hyglene do vot become tedious o aven impossible,

in the fish ponds where constant supply and monitoring of water is vory
necessary, it is imporiant o desgn a desice such as water level indioator with alarm that

witl guionsatically indicatzs different discvete lovels resched by water and producing

atarm when the waler level is below the fowess tevel and also when w ater just reaches the

fenmanl

hiphent level {1, 3

in the apricolural sector where a farge guantity of water is needed for irnigation
aiposes, it s peoessary that a certain reserve of water be mamtained i the reservoir at g
i o maxinum level to avoid wilting of the plants or flooding of the farm land: as
well as to provide for the div segson farming, by controling the Sow of water either nio
or cut of the reservolr {3, 6]

In chamical industrisl processes, the ideal of auid fevel such as the distillation
cobmnns, boilers, evaporsions and mixing tank s very important in the operation
processes, a level which 15 too high can apset chemicsl reaction eguilibrinm, cause
damuage 1 equipment o lead 10 the spillage of hazardous chemicals. A Jevel which is oo
tow can equally bave bad consequenees such as over hegting of sauipment or complets
fatlure of operation

fn Olympic games where swimming activities take place in swis mning pools
comtaining a large volume of water continuously supplied, a bnowledze of water level

irdicator 1s vory tmportant to monitor the pumping systom and 1o soand alarm when

i,
Ea




weater is cmphy OF VO ovey 4% well as when the required lovel has foen atgined 10 prgveii

ower fitting and fooding of the poot
The ideal of an autnmatin water forved indionior and pump centroiting ¢ evien with
farin 18 atmed al ehnsinating the wurden of B0 boring the O¥OE bead tank wally teved and
fap JHBTRIAL control o waley PHHTE]. Thig device also ;}i‘fﬂ"&ém the means i for attalning
Sptioral periormante of dynamic sySIEM LnpTOVinG prﬁé,uczi»‘iijg and relioving 108

drudgery of maiy ropetitive manual OpeAIINNE.
The design of s device is based on the cousduetivity of water ouly. Ang 18
splicatins iy abso suiabis for other Heuids aad could be geed i the factorios, hotels,

e

diat bandehings el

rendenii ,

13 AlMS ANDOBIE CTIVES
The aim of His project 15 10 design and conpstruct A0 automatic waley jevel
dieator with alarm it ig the function of the system/device 10 siap the o WIRPING maching
whenever the ;ié:{;,u'z;'ed teved of wale? iy the tank 18 attarned. {uher wiss, the s devicn shealid
cond an alarm it yire pump fails 10 stop 85 to alert hyran OpETAlY anid 1o provent walsl

wasiagl.

wAETHODOL AHRGY

,'1\
[N

The method ¢ grnployed in she destgn and comstrucion of an sutomalic water-iey
indicator gl purap comirofing devics with alarm is based on the conductivity property of
wer Multiple 5 prAnts {hispreie} censing foohmgue and 8 seny comtrniiable sevitch is used

For the tevel tndicator apud wator puimp corirpt deviee respectively.




i. PROJECT OUITLINE

14t

Chapter pne: This chapter gives information on the histoncal background aud need fro
the proect. B sl gives mformstion on the ammg and objectives as well as the
methodolopy emploved o achizve the desired goal

Chapier Ywor This chapter basically explaing all necessary Hlorature reviews

Chapter threer This chapter covers the detadbed design and analysis of the project, the

o

prnciple of operation and also an in-depth look 8t various comporgnds and sub-clrousts
that make up the entire system

Chapter four: This chapler covers sl the detals of the construction and testing
procedures employed 1o achieve the final product

Chapter Fiver This chapler summarises the work dove so far from the theoroiial
srincipies 1o the physical realisation of the physical model U also gives vecommendation

‘)4_,.,

aned comclusion on the areas the device can be wnproved and modified

N




CHAPTER TWO
LITERATURE REVIEW
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2

O the otber hand, elecironio devices have been used as swiiches, These include

remperature eperated seateh, pressure operated switch, light operated switch ate most of

pod

these switches are sensors. The sensor may be 1o a voligge divider network to apply
potential 10 a swilching cireuis {2, 31 Some of the swiching cironits inchude; single
wor switching clronl elo

transisior ciroutt) iyristors switching, Schinitt trig

S,

Laguid level can be sersed by taking some uaportamt physizal parameter of the

st 0 3 vessed ingo consideration. This inchudes temperature pressure, weight and
surbidity 10 mention a few. These have helped 2 long way to develop an gppropriate
transducer 10 suit g partioniar parameter chosen,

r 2 discrets mhicalion

2

Cieperally, hauid fovel is sensed base on oither obiainin

.

when a predetermyned fevel has beon reached {other wise catled poant sensing) or
obtzivdng an grafogue representaiion of the level as i changes [Le continnous sensingl
Poing sensing systems are usually stmpler and cheaper than continuous sensing
systems and should be used when g discrete indication has to be obiained. Farther more,
i rwo o more diserete levels were o be ostablished s vessel the use of twi o more
pisiin sensors would be preferable to continpous system. Apparantly, this is due to
imeonsistency in the acouracy of the measurement using coutinuons sensing technigues
The past 100 vears have witnessed the smergence of various methods of wates
fevel meoassurgrnent [detection] as o result of the improvement In technology witnessed
withan this pertod. The ordinary dipsiick s a sunple device used for measuring hguid
bevel o covsists of & metal bar, on which a suale s eiched, and fixed at 2 known position
in the hguld containing vessel, removing the mstrument from the vesse! makes g fevel

meamrement and reading now far ap the scale the Hguid has welted {31




Barlier, Bary & W {1982) revealed that single transistor conld be used as hghi
operated swatch. b his design, a photo ooll was used 1o g voltage divider nebwork (o

forward bias or reverse bias g transistor depending on the imtensity of Lght on the photo

&

"y

iF .
MELIE
LI fa,

]
o
SN

i

ey
oo

1 the optical dipstick method, Belht from a soures §s reflecied from a mirror and i
pagses roumd 8 chamfired end of the dipstick and enters a hght detector afler reflection by
a second mirror, the nstrament can be moved up awd down and 113 position s measured
and hence the husid level

The Btevens submersible, depth transmitter ¢ a sensing device designed for water

fevel messuremen apphoation. Higher range unus are used for ground water, storags

by

tanks for other appitcations. Low range unis are ideal for open channel How, appheations

a staindess steel pressure transducer 1s used s the primary sensing glement, and i
measures the waler depth by presswre above the unit {51

Frossure measuring dovices used fro water level measuremom utilize thy principle
that the hydrostatic pressure dus 10 3 liguid s directdy proportional to 18 depth and heuge
the Jevel of #ts surface. In open Spped vessels or covered ounes that sie vented 1o the
atmnsphere, the lovel of Bouid 1s measured using an appropriste pressure ransducer
inserted at the bution of the vessel The huuid level s then related 10 the measired
pressure according to hopfpg, where p= density of the Hagoid and gracceleration dus 1o

Esesd

The ulirasomce tevel gouge prisopde uses energy from an ulirasonis sonrce ghove

o

the Biguid reflected back from the hawd surfhee o an ulirasome onergy detection,

measureroent of the thne of fHght allows the Hauid level 1o e Inferred. The Stevens




sltrasonic fovel transmitier 18 3 nop-conact, sold state device for sensing water level

[2La

chavnuels, lakes o streams for i o s dats o o other momioring unil, analogue

gastput can be configured normal of inversely propostional o the distance from the target
o water suriace {5 61
The improvement i fechnology o the semicondusior mdustries, led 1o the
devaloprent of the operational amphibier, trarsisiors, trlegrated cirouis et which ware
developed initially for wse in performing arghmetic operaions such as addition,
tLad]

subtraction, nuliipheation and divasion. Later i was discoverzd that pperational ampiifier

.
24

conld be used for other purposes other than porforming antbmetio operations; one of wuct
use b8 g Ffference amphifier or differenua! amplifiors to amphty the voltage difference ot
i two inpate, g5 well aa for companson of volinges a8 a comparator, companing s

reference voltagse with a varying voliage without any ig:m smck the opergtionsl wmplifier

s used 45 3 comparator [ 5L

Conductivity of water iz an mportant Bictor in the design of 1his proposed device,
Water vesistance fom a path in the voltage divider nepwork which switches OM op OFF
the Schmilt g

Loach W {1981) revealed the conductivities of different sources of water. The
conductivity of water acoording 1o loach W depends on the movement of 1ons in the

water, These ons are disselvedd spaces carrying av electuic charge Hende, the highor the

numibrer of wng, the greater the conductivity 14, 51

A%




22 THE THEORY OF WATER CONDUCTIVITY
Water condurtivity 5 g quantiiative measure of the ability of sater 1o pass electric

ability dopends on the moversent of 1ons [dissolved spaces carrying an

cusrtent The

giectric charge] in the water. Generally, ¥ can be said that the greater the numbers of ions

specific type in the water, the greater will be He alabity (o condupt. ¥ shoald be soted that

conductivity vares with temperature. Barlier, Loach Walter (1981}, in his book ntled
“hand book of water punification second edition. 4, 51 explained the conductivity of

Gifferent sourees of water a8 2570 as summerized in tabulay form below

Table 213 Conductivity of different sources of Water at25°C

it should be noted that the reciprocal of each of these conductivitias, gives the resistivity
S k
i mepa ohms pey om By instance, the resistivity of viver is /2158 ohms/om. Now fora

unit fengdh, the resistance can be ovaluated 1o be




S Himega ohms =

treated water {4

'n“n‘

This 1 because most
process. Walter Loach m his

%s?,'?{{"i fomr ;vr(m*

The fact that we

Walter Loach classified the tress

s ihe conduction ions by
ok fitle 4
5, Table 4.3, revenled ¢

tey has ditferent mode of trea

provent 1o grad

2.1 by Conductivity and Registivity

famd book of water puri
e comhuctivity
RGN

ex His

ohms which have fess conductivity as

ve been remove durin

Hoation sepond ¢

and resistiviby of treated water

thetr conductivity also differs,

waork 15 reproduced below in Table

m
S
Z,
pav
el

GRADE

RADE 2

ORADE S

TORADE 4

Chemivally
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R

pure waler

hinlogically

Chenneally
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with trace
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Purified water

dhssolved

sobids and
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with trace
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Comiuctivity | 0584

i p-second
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23 LEVEL MEASUREMENT TECHNIQUES

There are several level measurement toclungues which can be smployed
nowadays, One of such techiigues, s the olectronic level controbler (ELC) which is &
device used in monioring and contvolling the level of media in 2 vessel [t can be used
for predetormined level in indication with OM-OF control and for continunns lovel
measurgment v g wide variely of process mediun applications.

Some types of water level measurement fechiigues are fisted below:
o {iaoge glasses, which are of two kinds, low-pressure type and high-pressure ivpe
s Flogt-operatest hydraulio level gaoge, with dual opposed bvdraulic system
»  Camima- ray jevel gauge, used fow difficult applications.
*  Capacitance probe-type lovel system (o dislectric haguid
s {ras pauge system for level measurement in a tank.
s Meronry manomaeter with two lguid seals at different lovelds in g tank
= Foroe balance diaphragem type transmutier {05 Jevel mueasurement

= Trappedegas sysiem using diaphragm box, {0 mnntmize leadeline errors angd

Water level instrument has ultimate atifization with advent of water tank and bid
reservoir i the industries or public sociery of water distribution using hook gauge tape
sauges, Hoal mange o but the recent advanced techaiques on waler level meanirement
foash 1o the elontronic systom porformnng the task. By the indredduction of microprocsssors

stem n science and technology, large parts of systems mechanism, and large number of




.

components Can be miegrated wgother, Mowadays, with fuw cost integ

srated and logio

crrouis, water indicator can by constricted.




CHAPTER THRER

DY STEM DESIGN

AMD ANALYSIR
A1INTRODUCTION
This chapter contains the principles of operation and detailed cireoit desipn and

the analvsis of the projest, which also shows an in-depth

e
[
Py

s ol variong oo nponents and

sub zirondts that make op the system

e cirenit desipn and snalvsin consists of the different stages namely] the power supply

z:-‘.‘:'; 45 29

unt, the sensing unit. These various steps are amabyzed extensively

120 PRINCIPLES OF OPERATION

water level indicgtor and pump controlbs 1 device with alarm

> principle that water conductivity increases as the number of jons

ne water ingreases which give rise fo iy greater ¢ conductivity ability, The

snductivity of waler alse jocreases with the incresse in separabion disiar

kAN S

~

we of the
measuring probes, placed at differens predetermined distances {levels) from the Inwest
£ v

region of the storage vessel, 18]

This device produces alarm when water level is below the lowest lovel {1y g

also when water just touches the highest Jovel { L2y The device is designed to display six

different levels. However, these display fevels can be increased or decreased

speniding upon the level resolution required. This can be done by jucreasing or

LA



decregsing the number fevel detector meral strips (L1 0 163 and thelr associate
coanponents {5, 9
The block diagrarm of the water level indicator is shown in the fgure 3.0 (a) and
the outpt 15 bagsed on baht display of ight cmitting diodes LEDs {63 according 1o the
feved of water in the fank, wihich s the input, Sensors are placed in the tank at different
tevels and equally spaved using & plastic tabe which is suppornted at the bottom of the
tgnk . the water level 18 below the second lowest sensor (oritical level), one LI {red) i«

i

driven with the remanung five LEDs (oranpe) extingashed {30

Aremal

When the waler reaches the second lowest sensor i the water, the criiesl jevel
inchiontnr {red LED) i when the water level increases and 13 just above the pexdt sensor,
another LED {greod is driven and so on zmi i} gl the fve LEDs are driven when the water

lowel 1s ust sbove the topmmnst seisor i the tank 1o signily that the tank is full

ook dingram of the water lovel indicator design.




330 POWER SUPPLY LNIT
Al gheotronic devices oiilixe a divest current {87 voliape source for operation.

The main eleciricly supply 13 an alternating current gt a volisge of 230v AL A circult s
therefors yoquired to step down this voltage (o the required value as well 83 to convert ¥
i the ditect corrent {BC) voltage form required by electronic devices for operation [10]

Although, batteries provide a cheaper source of divect currem volages, i cannpl
Yy the ampunt of current drasws by most elootric devices for g long e as the battery
iz guickly deained and thus becomes weflicient benoe an AL 1o DU conversion is dons by
rwer supply wist to avoid the inpdeguacies of the battery, JH]

Tie power supply unit consistg of the vansformer, 3 rechifier (brsdooy o filer and

a voltage regulator which all function together o fransform the slernating current (80
3 the mams mio g vegudated DO supply as the ouipd of the power

supply unit, Figore 3 060 below show g block diagram of the power supply uait,

! !

BECTEIER  beeeendd FuTER
! ‘}e
i i

Figmre 10 thy Power Muppdy onds Blook dagram,

I
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35 RECTHIER SPECIFHCATRING

The full-wave bridpe rectifier 15 the mog conunonty used rectifier chouit for seversl
PEASONE]
. it doss not reguire the use of g cenire-taped transformer,
2 it provides a high peak osiput voltage than ll-wave rectifier does. This

uitimately a higher D output voltage from the power supply.

i consiats of four discrere diodes ax shown in Dgure (3.2) beloaw, This was selecied
because of 15 availabnlity, low cost and Ingh breakdown voltage |8, 13}

Thi bridge rectifier consist of two pairs of diode with 2 pair having 85 common anode

o~

terminal wined together while the other pay have s common cathode termunal jomed w
a stnilar way, Both pairs are conpecied together 1o the secondary tormingl of the

tramsiormer as shown helow
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36 THEFILTER SPECIFICATIONS
A rectifier circuit is necessary o convert x signal having Zero aver age valus o

one that has non-Zom ave

emalting from the reotifier is 2 pulsation deo and wot vet sultable a3 2 battery replacement,
Such a voltage could be used in say & baltery charger, where the average de voltage is
farge to provide & charging current for the battery for do supply voltages, as those used in

computer and other electronio cironit, the pulsating do voltage fom a rectifier Is nut good

eirough A flter cirouit w necessary 1o provide 2 steady de vollage,

The most popular filter cirouit is the capactior filter circuit shown in the figure 3.3 below.

T
T}

1BV, T yanout 18Y

st te
daans oy e, L% A

Frgure (333 Filloring Capaciior cirouil diagram,

¥ ey

A Filter capactior with sufficiently large valus 15 chosen to provide an acoepiable

o ripple voltage. The cyolic change bn the output voliage otherwise termed ripple have

1 ampliude depemling on the load current and capacitors valuz, The wave form af the

rectifier output s shown in fipure {3.4) below [ 12]
i
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Adthough, i s dificult 1o scourately determine the npple ampiitude becanse of the
soitor voltage However, o capacitor with suffictently large

vatug, the npple ampliude will be small velative 1o V., and the capacitor discharge over

Suwnary, 3 capacitor has the basic properties of opposing charges in voltages thus, o

fngh value capaciior will tend 1o reduce the ripple magnitude, it has been found that

mcreasing the capacitor value fends to

Heduce the magmtude of vipple voliage.
3 Reduece the thme of flow of currents pulse through the diods.

4, norgase the peak current in the diode.

e




THE VOLTAGE REGULATION SPRECIFICATIONS

The Aol civonit in the bagie powes supply is the voliage regulater. There

¥ iypes of voltage repalators, Many of these cireaits contan the sumber of frans L

an imegrated cirouit (7}

voitage regulator, 10 imis provide a fised positive voltage, »

¢ voltage, or an adiustable sp wiriia

i :«
v

- an unreguiated power supply, the output voltage clanges whensver i put valtage or

ad resistance changes. 1t is stable: voltage regulation is the oh RGeS 1 voltage from no-

Loty

sad to [l foad condition. The purpose of the voltape regulator cironit i% 10 reduce this

&IaHon 1o rere or the oRBigm possible value, The prrnentage regulation or stmply

reggiation of power Supply is given by

tegulation =

VIAR T marsimung do Gutpul voitage

P

VG = nindmun de cuiput voliage.

Wihe regulated de supply 19 mdequale, i is nfen Becessary to make do supply

dtage 1o be constant as well ag haviog a very |

ow ripple amplitnde Thus, Zener diode
HE §

used 0 produce & stable muiput voltage. However, the stabilisation sfficiency is increased
by conn soting the diode’s eaf thode fevminal 1o 1he ansistor base a5 shown t figure {3 53

[

below, I8]
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Figmre {358y Filtoring and volage ropadstion Ciecndt

st {0 reduce the magntnde of current Howing in the diode, the transistor is

¥

onnected as an emitter follower the voltage ot its positter in approvimately equal (o the

tule, the bage voltape is specified by the Fener diode hence, the output is held

constant within Hmits determined by the dicds characteristics i1, 131

DCAMALYSIS OF BIPOLAR JUNOTION TRAMSIZETOR
08t of the tramsistors used in this design are in common-emitter configuration. Henge,
phianis shall be piven 1o iy de avalysis. Below is a circuit o NEN COMImon-amitier

connected ransistor for the purpose of analysis.

LN




{i; Thovonin vquivaiont

THE QUTPUT UNIT

The cutput device waed m this grojest is the hight embiting diode (LEDY o give a

visual indication of the water level and the alarm to call attention when waler gets o the

highest level w other to avold possibility of water overfilling the tank and spilling away

i THE LIGHT EMITTING DIODE (LED) SPECIFICAATIONS
When aafficient voltage is applied to the LED ohip across the loads of the LEDs,

fectrons can move eastly i one drection across the junchion, between the P apd N



£ 85 electron recombines with o

werted o ¢

et a,,wm%; " Hen

Dvdimry diodes ave made of silico MY, AR

LEDs are different i ¥ 13

wsenic gnd phosy

manacturer can produce L3

i green

by e E » i
e o HENEE, amber and white

wrihe foged b

vith a Hak o noieh cut on s Jead piasiic case side The

Pance value {1 Wi erd B Hinit surrent fow in the LED oun be obtained
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e
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e
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i she relario
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,é%glg;z) =1 Hesistance
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B the water fevel indicator, the 13 Lk EL b LED used 1o indicare

L2

when w

fer i gt low fevel The orange LT e o indicate when
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LENELS

LEVELG e
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Figayn L7 Light omitting diode areangemon

i THE WATER LEVEL DETECTION UNIT
The indieator unit consist of two maln components namely, the transistor switoh

amd the bght eputting diodes {LED)

[
N
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Une of the most wide apread

nalogue manner, Witk
ransistor behaves like

satursled region and reve s

cirouits Onlike an asmphifier wh

a switch when both ; i

wies of Bipohy junciion Hansistor ix s application o

v

signala in

ol usually gimg g DCERsT

tdistorting wave shapes,
Loe] 4

BICHONS are forward biased in the

offy w bise envifter i reshold

LS4

Biased i the o TeEIOn

voltage (VBE) determines the switching state of the fraugistor oirg Any tput jess thag
He basg-smitier voltage leaves the tansistor w1 cut-oif region I8}
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Thas thynistor and relay form a complomentary switch, Hence when the thyristor

4 CONT, the relay i de-ensrgized when the thyristor is “OFF, the relay s

Frosn

ricdie i sr“"“'«."
diewtor g P ; % ¥
Ll v i i fj‘,
: Yy T
H cereoes 413 \(\ w4
. AN 4ii e,
1EV Lo 4 o e
44

Figure 350 Pump Control Unit
e PIV rating of the diode should be grater than the coll applied voltage (12, Hance a

hode of PIV=350Y ia selected.

3 OTHE ALARM UM

[ovey
2

The alarem unit constst of a transistor swilch, diode, current Buniting

and outpol ansducer,

y

Frgure 313 below shows the ciroud! diagram of the glarm unit.

L
[

esistor, relay
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CHAPTER 1¢

OMNSTRUCTION

4.} CONKTRUT

The simudation the cirey

maker sofiware for the stomedation, the ot

to duminate the LB
problens,
The ciroult disgram functione: d as desired,
o The Breadboard: this 1S & temporary board fr
altow for electric components (o

et b easily plugsed or removed freely

oy

wead board s meant 4 for pre-comstriction fe

the components are soidered on the Vern board

Anslogueidig

al pnlineier these wargg gl

megsurement of electriesl

I8

They are also capatile of being ased

digiial multimersr Bive

¥

BHMOLUE TRIerS pive ay indication of

the value of which s used on the position of the

Lt
P

of the Hpht emitiing diodes was megsured o k

H

Fhe tools and matsriale as well as mstrument ysed during tf

Cthe waveform at the LEpLEE

CHTARE fesing

sting of o

faguantiies such A% i’f,?-,‘}%f_%??iﬁﬂé}. iy
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TOM TOOLS AND MATERIALS

whnn of the project are briefly deseribed bolowy

APEES

ves 2 digital onipat display of measured ¢
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The Vero Board. This s a perforated board on wihich olecronic components can

e inserted and soldered permanently. 1 is used for permanent construction of the

profo-type from the ciromt diagram.

Wires and connectors: Wires are used during the testing stage of the project on the

breadbogrd to connect the component together as well ax the differeot sub-units of

the ciroust, gz well a3 during the soldering of the componends on the Vero board.

vpe of wire used 18 the copper wire,

Wire Cutters/Strippers: These (ools are used to out wirgs 1o the desired size
respaired before use, as well g5 o stap ofV insulasion of the wire i other (0 expose

o~

the condactor for proper and neat soldening.

Soldeving ron This is 2 low powsr heating eloment typically 40watts 1 provides
the heat neaded Lo melt the fead, 50 that 4 can be wsed {or the connection of the
components permanently on the Yoro board, B osually connected i the A C
TIRING.

Soldenng lead This e metal {ead) wire of low meltmg pont s used 1o
electricalty connect components and wues in fixed posinions on the Vero board

Fead Sucker Thin s used 1o suck off excess modten lead Fom the Vero board 1o

prevent short cirausit (bridging) o undesirable slectrical conpeoctions.

CONSTRUCTION DETAILS

The entire cirouit was divided mio $ifferent sections for easy trouble shooting and

P

onsiracimn cach of these units are soldered on different Yero boards,




DOMNSTRUUTION OF THE POWER SUPPLY UNIT

A switch was connesied ) the primary of the 12V tramsformer for the control o
power supply (o the transformer, the seoondary of the transformer was then
fed 1o the bridee rectifior crenit formed by connecting four IN4DDT dodes, the
W FAAOY capacitor was then conpectied botween the oulput of the bridge rectifier and
sronmd. The raput pm of the 12V voltage regulstor was then comected o the outpu
iy afier the capacior and the seoonsd {terminal) pin connected 1o the ground wrminal,
sty voltage was then obtained by connecting 8 wire to the third termingl of the
age roguigtor & 1000gF was then commected on g continucus Hine 1w the Yero board, 1
i the 12V DO cutput voltage.
COMBTRUCTION OF THE WATER LEVEL DETHCTION UNIT
The water defection wut was construsted using copper wire conductors which
wers cut o seven numbers of different lengtha, These were they posttioned at different
wight/levels passing through holes ai the height tevel made onoa plastic conduct pipe.
& conneciing wire for the releronce voltage was then connected 1o the reference mobe
t lovel

y ks
£
FE%

and high lovel probes were thes postioned and passed through the holes

o conduct pipe at the desived and predotermined lovel




COMBSTRUCTION OF THE ALARM UNIY

The destgy is iworpovated with an slarming svsterm which beeps to indicate the

ovinich water s i the tank. Bis alze designed inosuch that when there s no water

AR

arflow ax a result of 2 fault within the system the alarm besps o indicate no

ATHORS

b for continuily S0 as 10 avold unnecessary

Al the exoess

feads ware removed (o avord bridges {short ciroaits) on the boards,

Polarities of the electrolviic capacitors amd LEDS were properly chechied (o be

orrectly pasitioned before connecting {soldering) on the Verc board

Fxcessive heating of the components was gvoided so that they do not burn by
making

g the soldering process 1o a component very brief.

After all the componenis were 3

F

arranged on the breadboard, they were testod (o

snmire the reguived outpet. The components and connecting wives which were soldered
eve tested for continutly using the continnity alar tester of the milti-reeter. The
sobidering jointy were propesty checked and sorors detected weore corrented by appropriale

Adering and de-soldering sotions




At the end of the soldenng operanion, each unit was fested 2 every slage and the resulis

oinained were sdeguate.

The device was set up by placing the water lovel sensors in the tank and conneciing the

ower supply appropriately. A boswd of water was also provided. Wit the power supphy

pover sy L ¥
connected, and no water v the tank, the red LEDY (L0} 18 turned on When waler was
poured futo the tank to reach the sensor {2}, one green LED was turned on, and a3 watey

ased 10 sensor (1), ancdher green LED (2} was slso furned on and continuous

A T a4
H §
RO

wiorease i water level up to the highest level Giensor ) would cause all the O LEDs o

glow (L -L.67 and the alarm began 1o give an oulpud soond

{ihe water loval test ardd resulic obtaingd

Table 4 1 below shows a summary o

T ore L OoN L o T ToN T o oy

()]

SENSIR |
B é,




4.8 PROBLEMS ENCOUNTERED

e

When the project was first lested, the respouse was o setisfactory, the probes

were then positioned to be directly shove the refirence probe and the reference

vedtage to the reference probe was adjusts

was obtaied with the LEDs ilminating as expected and the alarm output being

as deswed,

. The butial stage of soddering was charsoterized by some mistake such as over

How of molen tead, But with time this diffeult ¥OWES GVED GO

45 PROJECT CALE

The project casing s made of plywond, which was carefilly constructed 1o make

provisions tor the probes and the speaker, the power supply switch and the Hight emity

dindes. The casing is of dimension {2 om=%om “4 Sem}b as depicted by the photograph

attached helow,

43

b Oy testing again, a satisla vy vesul







COMNCLUSION AMND BECOMMENDATIONS
5S4 CONCLUSION
From the results of the rests caried out afler the construntion of the project, the
water tevel iudicator was able (0 detect when the water in a tank or reservioir 13 at
different fevels up to the top of the tank Hence the aim of the project has been achieved,
The components used in constructing the device are readily available. The device
constructed will be useful in our homes, in the indosivies, hospials, schools, et to

provide knowledge of the waler guantity available for uss

A1 HECOMMENDATION
I the construction of the project, the output umit consists of siv {6 LEDs 1o
uudicate the lovel of water in the tank or storage fevel This can be improved on by

inverporating a display voit to display the volume of water in the fank on 2 seven segment

display if the dimensions of the tank are known

It 55 a known fact that water is capable of making a copper wire 1o mast which
redoces s conducting ability. Sinoe probes used in the coustruction of this devies are
smainly copper wires, the need o sliver coat the un-insulated part of the wire cannot be
wver stressed. | there therefore recommend that the probes should be sibver coated o

orovent rusting.




Frecommend that the water supphed should have high conducting ability and the
powet supply LED mbcator mast be cheoked ON 1o ansure that there s supply to the

doevice

FTARLE OF MATERIALR LISED

CCOMPOMENTS TOTAL GUANTITY D SURIPTION

Transformer (12V) B Step-down Transiormer

12004 Do D20 D2 16
135

0311577 2 75391 diode
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e
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Mains plag and cable

Pryals button

Simcetianenus

Wire, Wero Board, sockets,

and conduit pipe probes,
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