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ABSTRACY

" s A

esigned (o condrol the lovel of waler in g storsge tank vig 2 four {4

Laer

This project is 4

ooy connected 1o the mivrooontrolier. Onee the level of water in the overhead wnk is g kvl

soirical signal o the probe in the underground {resarviin}

st fank until

wining maching o pumn waler o the
o pumping maching o pun wer i3to the

¥

e water level reaches the highest lpveldevel 3 and then triggers off the machine avtomaneaily

cr 15 also a visual display that shows the lovel of wiler 4 each stage on the controller device

nel for the storage tank.
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CHAPTER ONME
i INTHRODUCTION

Engineering is congornod with the underatanding snd controbling the materiaia

andd orees of nsure for the benedils of humankind, So, control gyvstems s an
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204‘ THE aIMS AND THE OBIECTIVES

Ay

The main aim of the project is 10 program a microgon

AR

dter chip that will vontrol and

¥

say aniomationily

mainiakn water level in storage ko with level indicator/ds

mply techuigues with vory low cost buplicaion,
Hjectives:

= Tooontrol power supply o the pmamping machine

¢ Todeiect the lovel of water i fhe tank to avold
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weved by conpecting fing {4} probes o th miroier) via

P
H

sy ¢ Ry
25502
7

= the fowved of waler

controiier

5 it gnd send signals

2N

3 e B
L LRGDICT OGRS OVers

sieniives; methodology, chaplor

J

automaiic water level congrol

thege; design and construction of the project,

LeH




T onconiered,

g oof the project, and chepler five enwuerates the probls

son and recomunendation of the project




CHAPTER TWO

BACRGROUND BHISTORY

Woter i3 oan essontial coramolily fo Hvelibood and s mporiance 1o man cap
never be gver-emphasized. 30, waler resources are sourdes of waker thas are vseful or

potentinlly usefvl o humans, Uses of water invlode agtiouliual indusirial, household,

recreation and environmental activities, Virtually sl of these human vagy

reguire frosh

v

water, The world’s supply of clean waler fresh watsr is stend:

; .
deorensing every day,

water demand abready excepds supply nomany pasts of the World amid as the world
populstion continue o rise, 50 too dues the water demand, Awareness of the glebal
snportance of prossing water for goosystem servises has only roeontly erparged during

207 century, more then hall of the world's wetlands bave been lost along with thew

vaduable environmental services as & resull of inedeguaie proper waler contio

chanmneliration, [4]

B oonder o ohiain the lovel of a bauid, various meth boes employed

the time past siavting fromm ancient “eve level” messwement where Bguid i placed g

wansparent countainer and the gve is pliced at the Hoe of best horlzontally and ot that

poitnt the measuramoent i3 mking a8 the level of hguid,

These hoawever are prong {0 a ot of error mostly arising from the observer. The

pesd for 2 veliable method of detedting the level and controlling the origingl fow

The zasliest record of waler measuremeny Glefeoting) was the use of the fioat

regulator amchine in Grevee in the perfod of 300-1 B asing feedbuck controd. The
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Vhe water i the overhead tank fall to prefived value Lo, 7580, 30% and 7

TECHMNOLOOYY water level controlier f‘ waion on oagtomatie
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sterm L4700 such i s aense the wa fovel and Lt

water 10 refi as soon as the waler level drops. The AT0 automatiosily stops

power supply (0 vour pamp in vour reservelr in the event tha there is no water

PHCAL BATKOBROUNE,

Flectrical materi contd be divided buo conduotors, semiconducions and

wioy used o detennine this

aich materisls, Good conduciors are

ssually matals anid have resistivities in

’

FET o 1T D, semioorsducions hove resistivities in the order of 107 10 3 x 167 S,

vities of nsulators are i the order of 1Y o 1077 03m [1907 The resisionce

kg4

of an clectrioal conductor deponds on four factors, these being: (a) the by

temal wrea of the comductor, () the type of materia
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ture of the matenal Resistince, B, i divectly

condusior and tversely proportional 10 oross-see
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Yarious types oF resistors

225 Capscitors: Two condug
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2.2.2. Belays: A rela
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.24, Semivonducior Hodes: Semiconduciors ss we have seen 138 into w class of

electrical materials whose conduciivities He between that of conductors and insuiator,

Fwo vharge carriers are used for conduction: the negative charge cartiers {eles tronsy and
ihe positive charge carriers (holesh 1t is these materials that are nsed 1o produce active
devices such as disdes, transistors and mtegrated  cirouits ene. Siloon (8D and
Cermaninm (Ge are conynon esamples of semiconductns, There are two olasses of
spviconductors: ntrinsle  semdeonducions and extringle  semiconductors.  lutrinsi

semiconductors are semiconductors in thelr pure form. AL room femperature, the nusher

of trew electrons and holes ave fnsufficient for practical apphications, For sech condustors

for practical apphications, heat or Hight must e applicd to movide excitating
encrgy 1o the slectrons to Hbersle them for conduction. Extrinsic semicombustors wre
semiconduciors which are produced by adding impurities to the intrinsic somicondustons

{afso &nown s dopingl. Two types of eairinsic semiconductors esist Ntvpe

semiconductors and  the P-type somiconductors, The Netvpe semsiconductors are

produced by doping the pure 81 or Ge with pentovalent impurity oo

3

fe the Pype somiconduciors ate produced by ¢

Arsenio, or autimony wi

with trivalent unparity g By Adurinom, Gallim or Indium,

with exoess

semiconductor with a pentavalent bopurly, we have a somicondy

clestrons and by doping the pure smiconductor with trivalent bnpurity, we have excess

A& PN pmotion s formed by combining a Petype muterial with an Motype

On i the reverss

material together. ¥ has the ability {0 conduct in one divecti
dirsction, # offers a very high resistance, This PN lunction, whth teo terminals, e

sonnected 1o the Metype materisl and the other 1o the Plype material is known as the

i




iagrosn below shows the cirondt symbol of a dlode. There are different types

ARCIE CATHODE

cither Polype or Netvps semicomductor bets

duoped element b added tooa ervsial diode o such a way that bwo PP unctions e

formed, the resulting device is Rnowwn as oz fransistor (14} They are caps ot
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pomemory refers o any

£ 8 o e reobe s AR S el
£08 is made up of the onde

3

smepry, iniornal BAM ORAM), register banks and special function reglsters (8

wd codde memory 5 code memory that resides off ebip, This is usually in the form

Foakd i RARM memory tht resides off chip, Bis usnally

Akt or ash BAM. The di

s below shows the pin oot

diagrarn of the chip,
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CHAPTER THREE

CIROCUIT DESIGN AND ANALYSES

This project is modularized il six modides namelyr

S
. RMotor
o flouphing of the unis

A simnple block dlagram o realized the prog

PEAVER | ol COMTROL URIT | RO
parr it
b - -

Frg 3.0 A Simplified Block Diasgram Microcontroller-Tased Auvtnatic Waler Loved




31 Power Supply Uail:
The power supply unit is divided into two sections; the frst section s the supply w the

coptend paned, while the second s the puin powar supply (o the whole eporating syatonm,

. The first sgetion which §s the in purpose of

power supply ot whi

s r
gt ML o s

fower dirot current {di} voltage that Is suitable for the controd of the sysiem

Hastcally, # involves four stops vie

v

fo Transforming alernating current {a0) voltage i a lower voltags

2. Heotifving

3.0 Bwmoothening/filtering

4. Regubating
b =
i j Yaoltage e
Trapsformer B Hechifier bl mier (o o, : 5
i ; Regadator
ACNIT e

Fig. 3.2 Block disgram of power supply siages

3.5.2 Begtifivation:

Rectificstion is the process wherehy one or more dindes 15 used 10 convert ag

Ly

vodiage o pulsating do vl The diodes are able o

torm such fumction b
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ol also 1 the on

v the pumping machine or moto

which eveningily destroy

high burn the micrmeonirol
tore the transformer
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52 COMNTROL UNIT:

b ; Mecise alm

v this prodoct, b

This unit s the contre of the conternd ¢

R EEATITe

fihe mivrocontrobier. Ag far 2 this

Sv o 1540 work pifecty Nax, Total by
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Fig. 3.8 Microconiredir with reset and extermal crys

ciblmtor ciroui

Then, the Sv regulaied from power anit is fod into e microconiretier throush pisy 43

and pindl (s the exiornal access, BA 0 exevute cnde from iuternal memory

b connected w0 V. Pin % s the reset which when beld ot fopic U the chip run nomaally.

Fin 18 and 19 are used to conneot an extermns! orystal osciliator o

eomecied o ground for effective exeoution of the natruction,
{atonlation from the crystal sscillafor

iz {frequency ©

natrociion with be exeou
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The outpul from pin 2124 of port

which Hmits the current from the ping, The water fevel sensor comprises of

four probes which are positioned base pa deseriptive level of the water i
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y cotlector fond, The D0 reloy naed as ondlee
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The relay receives o signad swhen the fovel s at feved T (LY 8 then sonds 3 8 oy to

port .0 {pin 39} 1o switch ON the pamp that s connected'to AC mains mpply.
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3.5 MIOYTO,

The motor (pump maching) bere

W ey

tor the overhead tapk.
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CHAPTER FOUR

FTEXTS, BESULTE AMD DISCUSRION

4.1 Testing of the Project Uperation

4,01 Construction of the project vasing:

prewer supply

carefully conatrucied w0 ma

seginent displa

o

condustivisy of

J"!l ":.:';,g
TR

ST PR -
vhe overhomd fank

panping

L=y
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CAOE 810 10
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4,2 ¥esults of the test:

was sumunarized in the bl 4.

The

widersianding and a
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4.3 Priscussion of Resulf:

¢

resull obtained from the table 4.2 s such thal when there s no pie

oorobie show b}

combrobier informying the modor to stan putpping vetil jovel
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CHAPTER FIVE
L onchusion and Hecommendations

From the result of the tests carnied out aller constructinm of the project, the water
fevet waas able 1o detect and vontrol the pump when water i the tank is at fevel .12 3 w0

avild seepage of roots and walls due fo overflowing tank,

o
paec
o

When the microconboller-based awtomatc waler evel was installed, the

foliowing s were obsorved:

. The profedt takes responsibility of @ man who goes from thme 10 tme 1o
putb-off o oon the pomp based on the hstruclion receives from the

minrocontrober,

T

Increase the puimp set B and reduces glectricily hills

3.0 Water reserve b the tank can be visually observed anytime,

&3 Problems Encountersd:

in the course of soldering the componenis on the vershoard, the following chndlenges

were sporuntered:

b When the power supply wiil chrouiUwas st soldored, outpul was not satistactory
and this fends to destruption of the microcontrober and rootiBior dicde dus
excessive currst How and overbear from the seldering yon.

v The T-segment disphiy gol bumt s the course of i. shing

Phe relay swilch was ot switohi swpecied 0 switch ON or OFF the pump

s expeoted.
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and help frore my twohinieal supervisor il these difficultios was overcome,
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APPEMEBIX

PROGRAMMED CODE FOR MICROUONTIOLLER
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