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CHAPTER ONE

Indroaduciion

1.1 Concept and Alm of Project

Water, the cormmmon ngme epplizd o the ligwd siate of S ORYEOn compound
Hall, is very cssential for the susienasce of tuaman B and oxdstonee, 1 s ong of the most

domestio, apricnltiral, and

commonly used substances extensively emploved in

P

sphustrial aotivitics,

The neod for water storsge 13 due o the facd that water g o be toated el ansperied fhan

e nadural sourpes ke rvers, lakes, angd endorground sources, o the toostions where i

13

be uiilized. Since 3By mw posaible to obtain water it weguired form and composition

everywhers i s noeded, 11 csnentiad that waler should be stornd aller transporiation so that

Hooan be gvatiable for fulore s over long periods of ine,

spiication and dnchudes looal

Water storaps takes vardons fovms deponding on the

contminers, tanks, resorvoirs ot One problom sssocaed w

Bowatey storage, for g,

in that i the water Jevel i the tank is v atud the walor inked o the nk

souatantly increases the wator lovel, s peanpictely flied and waler

- bueging i pour fom outlets ot the top, This resulis inw




Water wastage sventuaily resulis in huge Gramcial fosses io governman, individuals and

cotrpanies due to the huge sosl tvotved in ohtaining poriable waler and nmsporting TR AR

o i the tropioal areas wher

reauired destinations, e aifect of watir wastage 15

srees of walor,

water soarcity prevails due lo shorlage of raininll and other

soigily in ks used iy B,

‘This project atms gt solving the problers of water wastage <

sehools, hospiials, offices and indust vies where thore 18 need

ank to sssumed 10 be an slectnic waler pump. The w
pressure fo pump up the waler, which ie usundly supp

¥ oaystoms oF froan b o pwen from streams, Fivers,

<

fromm water pipes i water suppd

ok fnkes, The tanks are usaslly on elevated plat forms.

oy

1.2 Methodolngy

The ciroult incorporates an slectronic means of detoett pr prosence af o pargoutar foved

i the tank above which seould resull in waley wast duteviion i L igpers o

-

control svsters that swiiches off the opormtion of sl

o

The cirpuit alsy has an aleoy

.

outpit and 1 light indicator 1o wolify when water has rea

af roaximom lovel

fvity of water that is achisvad

\..~

The matn coneept of s dusign whiss on the plocirie

through lonic means, Pure or distiled waler ia n ol insuinior but water always crists i

frapure {orm BoOmIse many Subslanots oi sily dissolee in i 17, 1) Waler conducts through the

psvernent of lons and not electrons Hke The cosuduciion ja poorer in

comtrast i moiabii nabure,




netatiic rods (ennduclons) which ar cxposed to 1ho walts

w7 swetch tummed 1o Thizsse

of water which cause current fenw through the eirouit

smegied posibive § med the pther

Cetad rods constitale the sensor, Lne of the condhnton

ot signad conming oo thos

conpopted to the input of an ampiifier which amplifios

probics.

Seteption aml conol T

A

‘The pther parts are the detechion. coptrol and the alarm anis 3

s heor amplificd and thon i

cereives th vesuliing sipnal from the waier sonsing part
wiores the nformuion ol e

,
§ fhing

y lann via o speeber sound. B

- bloch diagram of

srvitting dinde also blinks Lo pive visa! dnd

she cireatt Is shown below:

'§ Wator fapust
Aoamphifior

¥

T
;}::Uz?‘.;‘

ES
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The design s bastoally shaple. There i use of imdted nomber of components 107 CCONOMY.

boas OMON fople nfegrated

Ada, dhe desipn i omade of low power consutiption pats
4 o H i

cireuits 50 1 could he hattory posvered for apesific opuiat

The physical construction of the project invelved sulting the onents oot g Yoo boasd

coording to the circult diagram. Thely pirs wore fiwed in the el postilons on the board and

oo
=
3

copnoct other parks of the et

were soldered 1o the board, Conpecting wires wose st io

"

The Grished chreuit was tesied and he casing was fred

information on th

The project design and iroplementalios frvoived o

components used and thelr functions, Tom extbooky, o cding, pourmals, the miormnel,

clo 3 is n vost effective design becanse the materials w - the construction are cusily

sccrasible and relatively inespensive integratod elronits and vie

k s SOnRonsnis.
Thin deviee ig therefore wory uspful in homes, scbinis hoapitals, opricoltursl stores,

-

wlnstries, officrs, efe whurever there 18

or eafry inio a tank. it ooold als

e paratified fo sult & particular spplivation i noosssary.




CHAPTER TWO

iterature Beview

2.1 Histories) Background:

The need for monbioring aml dotocts

wp waler prosence aml water hzvels has abeays boen in

cxisienee, The earliost methods nvolved manusl inspect

alatnors ot stored waler,

wells aml tanke, oo, Fouiprents that roguired no water contaed as well ny those that could

tenk water through thedr outlels wero alsn carclully « These methods are still boing

eplnyed today but science and technology has dded systomatie and logesd
. H

v

aernatives that glve mose accursey amd cificiency ove

ditional manual techmgues.

Developments fn analogoe and dightal clectronies iy s dosipn of a mundwr of

devices, the water pusnp contiiler fnclasive,

any deviess that montior corlaln proporties of wator b 4y invenicd over e, Those

»

include the waler meter, waler - fove

i ropneier, and the wador foved
% “

rats gotg

detector. A few of these devicos are brielly dispussed below:

* A roin gmige 8o melal hstrument wsed doom o rainfall and other forms of

pregipitation ke snevw and hail, 1 conaists T dih o ometal funed

which feads into o smaller copper container of & ¢

- SOV L 31
cmend of rmindall

is done using w gradustod oylinder afier the cony

i




3

cr that ows through

s A wator wader 19 g duvics ssed for muasuring the smon

g pipe. They can be used (0 registor the quantitios coctvid wud discharped by

water works, and the moounts of water delivered w0 ¢ ypes of water molors

Ry

nctude the disk {displacement) weter, volooily moler, compound meter, arifice moter,

vigyiast neter, 6§

+ A pauge 5 an instrumest asod By omossuring and indivaling 8 quantity. A waler foved

gange 1% used on opHpmonia g ownrtical phass fobe wheose

upper ond s onnectod by tuhin wopsd above water Jevel, the

tower end 1o the botlom of the bol wior e e abenys equals

that of the walder in the butler 17

2.2 Theoretics! Background

The water pump controbier relios on the clectrical conduct vater 1o bridge the mput

comacts, This s the same principle of oporation as the wal detector

T detecior pvabved over the vears from the oot regulntor mechanism o
v il

myeasure and monion watsr lovels in conlpivers, 1o the wse of dinstivks, which comsisted of o

mial bar with 1 sonde etvhed on 8 oand Hxed gt g

vin the Bouid conlaiming

vissel so that whon somoved from the vessel, the love s ean b measured by reading

how far ap the seale, the Hgoid was wetied, 112

Transsdovers bave alsn boeen veed to measure the lovel of/ - surtaces of Boukls o

$
H

s Potentiomeders gre gsed (o monitor the feved of o in molor vehicke Nl tanks




Pressure measuring dovices worg wned o owater vl meampoment based on thig

prineiple that the hydrostatic prossase dus 10 g Houkd by directly proportivesd o s

depth and henve the duvel of s surfioe o b These doviess bl

v oof the vessels 0 measuie

appropriste pressure tansducess inserted at the

Capgeitive devizes worg ¢ stso waed, where fw ba capaciior plales in form

3

epsid bohaves as a diclestric

comgentrin evhindears are imnersed in o Bouid, & :

.

fetween the plates according to the depth of the

that g insulator be used to onoapsubite the copacilor

Sadintion mothods wilized radiations sousces an g foested inoa fguud GHed

ik, The absorption of both bola aml gamma my ot with the smeunt of bigud

e that i commaonty usod o

P

fevel, Cestum — 137 is an gxample of ¢

this porpose, {17

Yibrating lovel sopsors, consisting of two plros pad to the

b,

i the iuhe gt s pesopant

of g hollow tube, which ¢

"

{roguency. This meonand froguenay of the ube ¥
L i

sepording o the depth of iy

ed 1o irack the

immersinn in the lguid and a phass locked loup

changes iy rosovant fregueney ansd sffust the oxcilation frequency apphiod W tho tale

P

- . 4 G N v T
wenit ia thoreiore oblmned n

by the pleroelectrle ospitlator. Liquid level muoes

termis of ouipat froquency of the oscillator when s 5 resonating, (411

< v

Ultrasonie Jovel gauge pringiplo ases encrgy fron

- PPN ok . e
gy nhirseonis sourcs a8bove he

an uitrasonic onergy doloetor,

Hauid reflected back from the bguid sudeoe inio

messarement of the time of it allows the Hould lovel w be inforred, This can e




Cinput 1o dada

2y $onss deq o P (sl E gy
gppioved i sensing wil
& 4

fojger o other spomitoring unil.

designod for waler

» The Stevens submmorsible depth tmnsmitier WA

v

Y

for open chanmel How

fovel mpmsuroment apphications, Low rangs wny

oosed s the primary u

applications; & stainiess siopd prossure BABSGU

v the unt, 111

plerment, and 1 measures the water depth by pro

ony EROERHOTS waley prusiiss

The water pasnp sontrolise spplies the nrinciple of waler do

al o particutar Jevel in g tank and controd the purng ol Hs

i as well as digiial 10 Shrouls

o

Thiy project nvelves the use of diserete electronio 0o

which will be explained bricliy

wiieh have svolved as a rosull i of adeances in clectronio

holow:

s

Tow of particlos of

fhe 19% contury physicists proved that ¢ polrte currey con

sostinns about thulr polarity and

charge but the nature of these charges wis not pngderstond.

cven an the hasic stractore of matler wire sesolvoed by gxpenmonts fhat bogan with the suudy

gl

of plectric discharges iy evacuse J tubes,

povee

5 opses, and this fod o the

Witham Cronkes (1832 — 1919 stediod cleptrical disgl

"

sheme ohservations of cuthode

dovelopment of the cathode ray fuhie by Ploceker and Bt

: of xrays aml the cleciron by

“T vwys and the dark space the cathods ol (o

- 3
the o

Inseph Johs Thompsow {1856-1 G4y, 1

e




rgoy % i e anlh . . F TS
This sigraled the bepinning of the technelogieal rovelution of e 207 contury jn the wirld of

clectronics, Molable inventions that followed include wa wlegraphy, vacuam tubes,

sadio, tefovision, radar, eloctrons and waves, and then trsisy

Trapsistors are 3 ionminal solid atate clevtronie devices Gug could amplify clecinesl signals

and aico be used to make clectric switches, Transiston woe s an vacuun tobos, wire

wi oo ndividos! bansisions

famier, and comsumed loss power, However, clrouts ba
become oo jarge and difficnit fo assemble because thore wore muny components to deal

il

cutis calted Integrated

Travsistors wore lolor cascaded to bulld up very complioaied

.

sirenits (s which are moch faster than medividual tran andd which vonsist of soverad

tranaisiors and electric components sl st the same time amd on the same pioee of

sensicondoctor, All components and the chip aro made o e saing Block (monolih) of

sniconducion matorial, | PR

s are dend bn pucroprocessors for compaiors, and ip oat every mandurn olootnes!

duvics, just like the watoy pump controiler,

S
Nt




CHAPTERTHRER

Presign and Implementation

3.4 Cironit Design

diiTerent modoles, The

WY P € comroiler was an

The ciroull o

<uHis

ceverall cironit was broken dosn into 1
& DPowver supply unit
¢ Dietection unit

& ool

LR 8 SHVH RIS

When the device 15 switehod on the

amd 5¥Y weeded for the circuit This is achieved via sing down the 2490V vol

”

rectifteation of the 12Y output, flioring off ripples and reg

24 tovel The mode of nperation of the device would then

H the initial water level in the tank s Jugh enough o romt

aan,
>3

he sensor ‘c’euiii 4(: {’S sg% i

ey

g 4 M -
%’1}6;5_,‘«{??52;(3 WITER O

irhngred, the LED will come on and of rpest

The cipeuit remaing i

O

3 the vther hand, 1 the water fevel fan't b

pusny will be switched on and will begin pumpi

evid reaches the sensor’s posilion. AL that pos

i)




sociched off, the alarm wiil be purped on and the LUy will b pyin b aiing, This

14 15 zzz!imz*e’s

¥ . : : ; . ; e i TS F
gph GPCrRiIon 1 grhioved vin an mpul ampiid from ihe

suphifios ©

g input Hipeflp s ot holds the nformatin, We the switching of the

At also tiggers an osciialor o gene b f

ey on and the LR W bk, Switgls

3.3 Power Supply Lnit

feopi RS TRARHT G0 fdiredt gurrent hoty oporabs fix and
brterios arg one (im0 G SOuEeR o that are portabis a0 faag their voltages are ow,

shay poed freguid seplacoment and we guponaiviz 1

The me

¥ah CONVETIEnt B seonormcal SR

he

ac {slternating

spnply gt g voiiage of 240% at SUHE This as
¥ ki I

o vecribication

The power sepply sall consiats of the 20 maws, & 2 fapen dowvn ransingmas,

wave hridge reotifier, a filger {capaciton) and & ¥

Ry gt eritting desde), aud v

wr




The block diagram i shown bolow

Vransiormmy

3.2.1 Transformer Speoifications,

% which muist frst be s dovweny in b olrouit sipos the

‘The av supply available is 2

- "(“,

cormpanenis require fowes vollages of 12 and 5

A tanstormer is g devies by means of which clechne po

<

clecirie power of smme frequosey i snothor gircuit. 1t

The physical basia of 2

virepit with a corresponding decrzass o noroase

s cornon mapnetio Hux,

seansiormer 1s mutual indoction bobween bw PRIy

hoked through o path of fow

T inductive cobls are slovtrivally separsied bul magostioall
resiciance, The first coil, in which clectric onergy 5 fod the ae supply mabms, is celled

is ealled the sceondary

fhe primary winding and the other from w fiich energy

winsdbng. {3}

3ot




The two types of transformers we; the slopup and slepad

iy fransformers. The ciroull
symbal and the waveforms associated with the inpul and ouipu of the step-down transformer
ie shown below:

¥ ¥
SR -
; FIA N
“ i 240 /"\ A i (/ 3 VAR
/ 1 A, (g 'n., {4 5 / Y ,’I ‘
-, o~ ; y 7 ; 'y 1
A ! 7 kY g s
; 3 5 7 % I % / Y H 5
- i > / Y Fi \ f ' ;,v Y
B 5 N
it R "‘S ," '-,‘4 ?) t
% I % 4
4 . Ay
Syl v/ 1Y L/
. s 3
*Q‘y} ‘«\'// S
riput Slgrgt L Blgod

iz 3.2 Symbol and waveforma of & siepede

s inrrney

From the BXF. egustion of o transformes, the s valoes of induced EMLE. in primary and
¥

sesondary windings, By and By respectively arg

By = 4 441N i 4 440N B comemmemmsmsmemnnn (1

2‘32 b 45‘14‘{2\32{3“; @ 43"’;‘4{};2;3;%;&&

Where Ny = Number of urps in primary,

Ny= Mumber of turss in secondary,

Gy o Mgﬁximm flox in core in webers,
= By :f%_:

B, m Pl density,

A= Ares,

{= Prequency of 50 nput in He

.
Lad




From cquations L and 2
TNy = Iigf Wy = 4 441,

Thorefors:

Where K = volfage travsformution mile, For the step dows anst

gy bsd,

$ o ;4 e 5 o
[EPEGU TS SR N

A :

&

Adses, for ap bleat tensformer 5w Yy amd B

[N

Whire ¥y = Primary voltags and

F %) vy der g Sreniieney
Yo Geoondary voitage.

Also, joput YA = oulput VA

W fy = ¥ e {53

v P
j
4.

ol Y 240V amd Ve i

o

% therefore the tums Fatic W

s ghigiped thas

TAGVAZY = 20

dyo Ty o L o oy uation 6

For b= S00mA

By fpf20 = 0520 = TR, ne Troan ogqualion 3




; ;()f

The transformer also provides isolation from the supply tne for safely considersbions, {3

j3

3.2.2 Rectifior Specifications,

s i ondy o direniin,

Alernating current flows in both directions, while dirsets

b st bo vonvortod by

T

e viiape oulpul o the dramsformer i3 st a U2V o

eeec
Py

rectification o do (o8 reguined by the slrouit), D

18 purpost.

respect ty the cathode, wihale

N

o Forward bins a dicde, the anode must bo made positive with

[

the severse is the case if the diode s reverse biased, A diode pives o hall wave

the Jiode s roverse binsed

seifted ouiput since the neeative half ovele s supprossed
& X 2

during the nogative input el cyele. 124

A fh waree brtdpe sectifior ciroot s uxed dastead o give o el wave aulpal,

et

b ciroud iy
shyran z‘ﬂ'%‘)‘r’e
ARGV

Btop down Bridge
?ransfmmef oiifier

s
T

Lot

oo P 3

Fig 3.3 Disgram showing Hriden




s hall ovide of the

Horormsists of fowr diodes (IM400 1Y arranged as shown,

sepondary voltage, diodes D2 and D4 wre forward blag

Grocdey 13 oand D3 are forward

terminal ABC and through 134 During the nogive half ewele

fow

bamead arud cwrrent flows thesuph 133, erminals ADBC and

sayey divoction during both

The carrent keops fowing through the oad {scrpss B 3

s as an anode and Poig O

half eycles of the ae inpul supply. Point A of the bedge reciifl

as cathode. The outpol voltage soross 1 s shown below:

X
Uity
¥oliags
o s N
/‘/ \~. / \'3 J \4‘:‘ F %
S k! ! A Iy % 14 \
¢ % ! 1A H \ ; X
K S ; Y ! \ ; Yy
LY ’ 4 S g
7 % i ; 3 H %
/ % ? 3 7 1Y § ‘
H v v Voo 4
H Y ; % .! ki : Y
H Vo o/ % :
] wod vof %
! Yo [ %
/ Y. Vi y
/ ¥ Y S
A3 133 134 33 Time
%
g 34 Dyt weavaefbrm of B

The mavimum secondary woliage of the wsfonmer ix




-,

Ve m {21 16.571/3.142

T

oS

LRY

E)

roverse direction) )

b

PIV = A W= d w 1097 = 0788

3.2.3 ¥Filter Specifications

commments b de power suppdy are collnd ripphes s

%

i O A & TS T I 1 3
i'}?l’»{("f(;‘v PHPWET (%Cii’?”lﬁ?’}' o ol SOTUPRIIENG,

s

Filters are civouits thad can be wsed to wmove the npple. 11

wavelorm that will approsch o pure do. The filleang clrow

,\z; avitive e connected 0 the reetifior oulpul, {2)

H

Also, the Peak Inverse voltage {maximaom vollage that ou

dves o pulsating de outpul beomuse some o0

1
i

Capaeiions are onergy slorage dovices that tabe a cha

the reetifiors sre producing posk suipul, e capueiior

draps off, the capacitor discharges and fumishes tho tow

wilt be maintained and this reduces the ripple

foeey
~ad

acrons reciifying diode

geeszads st romain,

wh wnch of the ripple must be rmovad

vocan produce g overy

Fin this desien m the

ot
8
z2

i

1 the molifior

it

—
[EtH

RISETAIN

i~

v

H

35

simmple

CThe voltage soross the foa

ot




A darp clectrolytic vapacitor (220001 was wsed since 8 pives 1 lonper discharging tme and

£

I

betior filloring rosulls, Bioee the fiter capactior charg the poeak value of the sc

b3

Y opming iy suilicin ant symboel wmb the flored

wavelorn, the 25

waveform are shown below:

Lyt

Fittared YW

Fig 3.3 dnpanito syrebal and Ghomd sy

»

424 Volisge repulator

A woltage regodator chreadt {ised to provide regulaled poy

civentt whivly 13 vapable of providing a nesrly comstant do o > are

sxpttial 0 the walor pang

variations in losd or input eodiage, Bepulatod do power B3

S

controdier chrouid fust like in other eloctronic systems, {3

TeiacH

sy ropuiaions, he Gaosisior

Yohage regulatirs can be Hngar o swatching regula

aperates somewhore betweon saluration and cut-oft (1 iz abanvs ON and dissipaies power),




fn switching reguiators, the tanmsistor operales bike o owitch e i i

Ean osther saburated or out-
off. {2}

The TROS wedimr rogninior 3 awsed in the power supply ndl

Gomsntain 3 constant 5Y
vodtage supply o the ciroudl, I

5 4 3 termnal devics that ¢

wes g Tied posiive oulput
vidtage, The forminals are

s Input
& {hutp

ringvgn
& SO

The disgram i3 shown helows

47 158
Y i Faiiy

¥ Ciround

Fig 3.6 Yoltepo Hogudator

A A7uF capactior 15 conneied at the ontput formingl of the ¢ oy o filer any ripple lefl ot
the supply Hne

(hor compongits of

Be power supply wml are the LRI ¢

which indivatos powsr fow in clronit and the swi

sonneds arnd

disconnests the
CHCU s g power,

e




3.3 Ddection Ling

i forms the inpul o

wirduy probes

o porated.

331 fnput Amplifier

Fhe water probes gre bwo very close conduat

o posabie water

T WAL PIOST

The wler conducis becpuse B p't pure o

charged parug

335 B ot o

[ S N . L S S
cincat currend inchudey

 {onveptraiion o mumber of fong,

= Sdobidiy ofthe ton
e {Oruduiion sinte

«  Temperaiursg of waler

The weater supphed by the pump will contaln unpurin

sofvowe HR sagg

with an eatmated conduntivity betwo

FOO0% - 08 Ry e

creases g bt correat ow sided by thewr olose

by the s anplifier

The bipodar unction bransistor 15 a 3 terminal Jevige

back 10 back, Bis gnoactive dovice eaed to smphify (boosty s

depends vy both positive (holes) and negative R




invalves g sambaded of o thin layer of somiconducior maiey i, hurbween bwo

-

L i(.gi s known as thy

%
-

pictes of opposite conthuchivity 1y

forward biosed while the

vise b the PPN amd PMP transistors. The gmitler — baxe |

configurations wihich are

tase - collesior Junction §3 roversed biased, 1 alao has e

the common emitier, common base and commen colle fpumbions, and 18 oporation

dovicos conneniod aoross

Cehmraieristios are determined by the veltage sources and «

pok

i erminals, 143

complod and in fhus cliouin

Ceator pain s achioved when two or more smplifior sieges ¢

signal from thoe probos, The

ihis confipuration gives the rwquired amplification that boest

diagram of the input armplifior ia shown below:

100k

LB0B45

Whorg
Ve = 5 volty

= 100 (8 = currend gain of ansizior)

s




4

When water bridpes the Inpud probes, tran

2% T P T SO S ST
ko g switch for dhe inpu

& eonducts and gives an output of 3V thereby

T

amplifier connected sornss s sutpu,

b oswmnnary, when the teput conductons e bridged, 11 it aaturabion, whife T2

condicts giving an owput voltage of %V which translates o ¢

Tip ot the roset pinool the

top connested fo the ouipu

3.4 Contest Lnit

This comprises the main control sontion of the cirenit an

st asciiator, sud miver Sip-flop.

-y

S




348 Input Hip Dop

sronits whose puipns

Comdanationad clrouits are logic

depondent on the fovels prosent ol the inpads of that tnu,

systems are wade up of combinatinnal voonits aud e

cronpae b T e
sy o

The fip-flop is the most hmporiant memnry «

ton, The peneral symbol of dhe fip-flop |

§
A FF

bt of i

possible oporaiy

Yratds
seies
*
H
H
“
L

Flip-flops usually bave a 8271 inpat andior

g

e 8 specific ol

7

At




CowWRECH remaang i thatl new

aotivated) in order 1o couse a change i the Mip-flop cuiput su

state pven aflor the inpet poler s over, This s e thp-Rops mumory chametoristic, 113

A fow pubse on the SEY mput widi abaays couse the Bip-Hop do el up ina G = 1 slaie, whils

3 e pusne on the RESET inpet couses the fip-fop o ond up e the = 8 state, The flipe

flop remembors the bast inpusd that was achivalod and will not oby states unii the appostic

wpd 15 activated. 113

ioooveisis of 7 whentioal,

the 40138 10 & used an the inpot fip-flop in the de

camed

ndependent dataetype Bip-flops, Fach Hp-flop bas idepy Loamd olock

frpnsts and € and O sutpats, The pin diagram is shown beling

CLOEH A 13

oy

Fip 3.9 Pirdingravn of 401380 80

Sotiing or reneiiing i indopendent of the clock and 15 aooompd v bl fuvel on the s

%

oy renet Hise renpestively. The truh table Yor the 40138 1D ia shown below:

24




W AT VZ

A X0

Cm Pomitive going anabnn

The ip-flop’s rosed pin is vomssected fo she output of the iy

fridges the conasts, 2 lgh fevel will otour on the veset hing

goted fo the i 08

e pumnn. The

- the output oscillaion s g

The eaternal reset switch of the watr pump controlier 14 oo

Sop amd i used to roset the patire chrouit This moins

s the cirend eontrod value while 5 =




342 Oudpud Oseilintor

Bl ouiput cscillstor is o 40600 10 which i conneelod i

i:,_,

fanction is b0 penerte the waveforms needed 1o drive the «

Hleetronin Osciflators are chrouits that prodduce yopotitive oo signaly (wavelirme),

mostly sine waves or square waves, Most eloctronic inst

ke use o osoitistors or

wavelom pesorators of some sort, 11) The oscillations f

mciiabr g

«
%

sustained {sontinuous), To schivve this, the i Howing are roga

.

& Aosnuree of power {usually an smplifier),

o~

* A positive foedback from oulpat of difier to i 1

Fhore nre two main types of clectronin oscitlators:
& TR MTRY . gy
¢ Shnusoidal tharmonic) oscillators,
- e N stnusoidal (relaxation) opeilintor,

v

Mguare wave rlation osciliatnes (ke the 40601} on seovide clock sipnals for

sequontial logie chroulis. A simple relaxation nscills s whicl iy

eharged through o resisior, then dincharged rapidly whe:

amd ther heging the eyele anew. The 4 agrun s shown thay

£

i
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H
H
oy
g ............... 7 \“1’ [T S A
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: g
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Fig 3.10 80 Belanation Oscillator

et
H

The 40608 10 fs g 14 stage blngry dpple counter with an oo chip oscillator bufler, The
ogsitiator configuration allows design of sither RO or orvatad osciilolor olrooits, Hoalso has g

resst fumction which pleces alf outpuls into the zero st aod dissbles the oscillator. A

megetive trangtion on the clock will sdvance the coupter w0 the nend stage. The pin

Assignment and truth table are shown below

sl

e

Ext 3108

"

i a L -

Yan s

Fig 111 P Assignment disgrems for 45601
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wpnd o the alanm ouips

is the audio frequency at which the speskor produc

oustpits of the saiiator divide §

sopaEney and 1o o

during the bigh aad sy prausitions of the pulaes

fed

gither asynchronoasly o

change while in synchronous systoms the puabpud St ohange satos

OF B SUR

are determined by a clock sigaal The clock signal s ay

taovnn chuange stale

wave which is distrtbuted

oy n b thes s ontled

oy when the slock makes s

the positive going tansiton ansd when

fransitton 11




e as s nuwer fip-flop, It eee

ich iy commetod affur B The outpt ping Hand 3

npul of the mizer fip-Hop 01313 10 e

symbol for a clocked 5 - R flip-flop that is i o of

wenal 18 shown belows

............... $.0 FF

The truth tabie is same as To

SRS QUTPUT UNIT

This consiste of the Ayt whinh whon

coanbingd, giv Oy, with nosound alarm o

Haht indicntion.




1.5.1 Aterm Cirontt

PR

by an N - chapmed MINEE

4 % waits B0 sponkey powered with 17% output and i swich

it of the miner Hp-lop.

1

(HRPA0 1) eonnested via g §0kCT rosiatnr conneciod 1o i U

Y ig a3 tenminal upipolar

A MOSFET (Metal {ygisde Semiconducior Fide

N

aotid state device controtled by - voltags rathor than ouric U, churge Curiers

which detornines how webl

soch as electrons, How along 4 chanmels, The wiidth of the o

- channct by o thin layor of

the ponducts, 1s controfied by the gete, W hich i3 sepwrated i

xide insulation. The logic symbot of the MOBFET 15 sh

Fig 3.4 Logio sy syt of B

A MOSFET enn sithe bager
s Anephancement modo of

s A deplotion molde.

Vv consiuch with

The epoaker 3 switched by an enhancomont miode |

¢ positive Wikl

sro {or negativi} gete bias ard in dviven

Fi

eyt 1 the souTee.

- i
-
r




3,53 Light indiwalor

w o Hiphst ensinting divgde (LED) brated by a 1ki2 e

o the inpus pudse by

Tolent to tripger on an LD wowihin dhe range of 15

A

L

the component, & resistancs :

“f‘f. N

Waadsrsarn curven peeded for e d

Where Yop = Supply voltage = 5

Rypn= (% 2.3}/ 0003

R RRREIE

T

35,3 Pamgp onteolier

$ha e aurend N
LI W aLeT

Vhi pump §s turned on when the devies 18 powerd, o

shs probes, is switched off by a MOSFER whish 15 4 sement modo,

fad
ez







3

¢ 30 posislines 80 Y mpofioy syed R 0%

o Fndpdde gup oMADD B 3L ERLL HOH Fuuapily Al

ay posaps Apumamuiod wuE s siiay PUD CERERE dus BRI Y AU PR
EHIY i Lo, sun Tusund sdii apia g TEHUY 3o pud

PR
po
e
ey

SHUOIEE O addy v oa spL (PIEOHSA

AN f-,;)g,‘.u. d s

fy Gussdd ruin sonsingd pajepd vy snoowng

BESLCRERLS

mid j0 YOUR) POIRICH pih s e Aoy snes el B Lagws o padidy

MO FRIEADN S5E Eis

Synpuaud s sy pug HIRE SHQIGY UE

sy ARETEE G ST SOLADY DRIRENGE ¥ BRI paengpEaigl i

“3

HEARE N ,':mi} d 00 3 whirs B Fi {'3""2"-. i3y BE 4

% k1

HY SEING S gi."si."s} [EReH ik ';'i‘,"’é‘.‘ii.'aig‘i TR kX .Aiifi'iiiii":i.’-,igf{; ';‘53'2?-.

iR YiEe SIHOWINA TuEn

Gt pORITIBUND SES OHOIEED dupnd s WL

TOUTRII L HUS I 4

pun Furpss § THOHOBARNES

i ALV




cprrent, Healing bs achioved

i di pormanent cunnesti

T

Vi bead sucker This is a o} g

3

ey

o
ey
-

conmpeted to the vorobonrd beture sinserting the i

i Wires aid conmeclons Thess are ueod 0 conng

cpostard, arsd to exiormal

i strin imsplations of the wires 10

\U <sw§ 1073

BT

v wAghimeine This s oan

haohe ap assmctor

fanciions i one und The most bpsie insbiuang

ance it abso wsed o owed

s

chnunoier used 10

copiimnty.

4
B

=
H



4

shmulated gty muilin o

Afier the water pump controther was designed, the chrvat v

anabyre the roamlt al various stages and sompare with the €

The chrewit components were then Taid oul semporarily on the breadboand & obsorve the

¢ which the breadboand was

remult s ensnre the expeciod oupid TOSpORSEC WIS bl

dinmanthed.

B e ) i . $ : g S T rveviewe ey e oarieiiby
The fioal construction of the oot was on the verebeard, The components were carcluily

arraped according 1o their anits and wore insertod inlo B s on the hoarst starting wibh

¢ the ouiput

¢

the power supply andl, then o e ot amphificr undl, osa
{ ki ;

.

bae 1o their sensilivity to boal

The integrated clrouits (18 wore protecied with 10 so

ore nserted properly o

5
i

st e

Theer sovkete, as well as all compononis and conweling wi

pood contacts with

the hobes and then soldersd using wood soldoring joings

copper track of the veraboand,

4.2 Procantions:
Al esenas sohber wore removed from sl hosd,
2 i sockets were used 1 prevent overhesting of BL

5
kS

with soldering won

Biecss of solder croasing copper races were by

S

4. Oonmections wore made shining rather than duil

DRCCLBRAEY OpCh CHTHE,

5 Al seddered joints were tosted for conlinuily e




» P2y

6, Soldering operations woren't delaye o umdaly o aveld overhonting which penpd

damape somponsits.

The cireutt hoant was housed in an BJom by 6.5om i 3 shesd oasing, which was cul

-

i & shape that property fitled the civouit and holes we

jous positions for the

oS

sensor wires, pawer nables, switches and also so i veniilation, A plastic contuinor was used

s et the tank whers the probe was placed.

4.3 Testing and resulis

The output of the ontire cirouil as well ae different units was josiod al varioms stages during

eranged on the hreashousrd,

g

construstion. Testing was carried out afler the compononis @

The outputs of the bridge rectifior and voltape repulutor wore tosted using the pritirncier

s

ensure that the voltages were within acooplable Hmite of solemnce, The pulpat of the viput

confirmod for water inpul &

ampiifier unit was also tested and amplification of current

deered were also wated for

the probes. Components and conngrting wires whivh w

comtimity using the continmity alaro tesier of the mudting

wi, The sensors wers g’ﬁiigtf;_‘t{i

Afier completion of the construction, the rirouit was fin

at n asarked position i the plastic containgr vig cobls cied o the inpus of the cirosst

and # wator pump was gl conpected 10 the cironit, Powsr was suppliced and waler from

B

another sorgainer was gradugily pumped it v had the sensors until the

e LEDY came on, whilst the

water deved rosched the seusors, The alarm was fripge

¥




PLERE WHS sutpmaticsily tumed offl The nput flip flop was marsmlly rosel io lamm ol the

Abari.

4.4 Probloms encountered & froubleshoniing.

es with reseiting the device.

i Uresrsensitivity of te wator probes resulitng in di

This was enrrected by reducing the gain of ampt

s in the st and croated difficolnes

9 Plectugtions in ae vollage induved voltage drop

in powering the pamp sffectively.

>

3. Thers wore initiel problems with switchin ith o BIT so g MOSFET was

g the pumy

used instrad.




CHAPTER FIVE

Conclusion and Recommendation

£ 3 Conclusion

The waler pump coptrolher cirenit was designol, consin

- the wire probos, This wis

PUIRG WaS 5 viiched off when the waler 1o chend the Joest s

e sim of the projet was

secompanied with a0 slarm outpot and Hght indicaticn; 1B

aehisved. The devive would be wseful in homes, hospiisd wis, offices eie and wouid

fielp ponserve walss pspeciaily in places of Timited suppiy,

5.2 Recommendation

The following 3 epestions g mide for osatile Improvomns on e ddosipn
K i3

g

-
[N
P
)

il hgmng o8 T oY

P The design could be poproved upon o wiss

X9

joecy
i

wenid make the swilching

icorporating another BCHSUT al g lowse fevel

completely alomatic.

5 The use of # beck-up batiery could ho incorpor

st frtngrated ciroutt techno

1. The cironis could be achieved with botior and mIE SOME
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APPENDIXN I

BILL OF ENGINEERING MEASUREMENTS

B EVALUATION

" S/Ng DESCRIPTION oy

RATE | AMOUNT

Frassisior, 75CHA 2 o1
Fiip flop 104013 z w40

At}

Oxspithator 1040600

o
o
2
S
E
£
B2
=
—~
3

SV tepalniar gs0s T

g»}s{ ,‘g '{)ﬁ; }5 :3

P

apaciior (.01}

faeey

e

Capacitor (47uF 16V} 4 |

Light emitling diode 2

Sofl touch bution ! S V1 N 49 o

Spezker {3W &(H 1 !

SYRYTReS

Hesisor

Swileh

Water Puinp

Totsl o | 1574

4



