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ABSTRACT 

This thesis provides an expl<ln<ltion on the theory,. design and cOHstmctio!\ of an 

automatic watcr !CVt;! indicator and pump contro!1ing device ','.ilth almw. 

l'he device is intended to display six LEUs (output} accordingly in bar graph mode to 

sho\v the leve! of water {input) in tank. The device is capable of producing audio and 

The system has probe) inserted in the overhead tank. As v,.ater is pun1ped into this 

Lmk, the probes sense the '>vater at some predetermined level v'ihichwf)uld be indicatcd 

by the level indicator !LEJ)sJ, When the tank is {Wed up to the last discrete level, al! the 

LEDs {light em.iuing diode~:;) v;c,uld light up. Hence, the contents ofthe relay open 

thueby :{\vitching nfrthe pumping machine. ()therwise, an a!ann 'NDtdd sound iEthe 
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CHAP'I'FI( ONE 

iNTRODUCTiON 

I, I FHS'TORICAL BACKGROUND 

In the kmg term, one of the most important problems 1~lcing the world wdayis 

s<:rious <i,<:.p<:ct of which is tbe loss of valuable water carried regu!arly to the se,:; in 

fbods_ In aH countries the ultimate ot~ieciiv~~ most surdy he to conserve and control 

all fresh ,-valer in order that what is so fredy provided hy nature migb! h~ applied 

coal <)nd oil, so vital at this time hil" the generation of po,ver fur industrial (l.nd 

diminution. ll, 2) 

ilpp!y m.aximum engixwering skills to iH conservation. Mr TlKHm".<;, in his excc:!knt 

darn engineering 11 j. 

imporw.nt PGWt~f generating stations require :3_ great volume of ',vater sWfed~n 



other to pn~vent the Hooding ofthe darn [I, 2[. 

Today dams t':XCl:~cdlng 150mctrcs in height otten as:-,;odated with difficult 

fi:mmbtinH and stmctural condItions, are hy no means u!1{,;ominon~ in 6ct the wodd is 

tOlHfOlicd imrw:.diatc!y. 

The disasters caused hy tl,xx! can not be mentioned all in this thesis but it 

water leve! reackd its maximHm p-nint to avoid fknxHng ofthe dam 



'I ),.. "rl:~I') I-:(V'" 'f'lYC °R()]f,'CT .. 1'11::', ,', ,,{\. ~.lL 1, ' .. L~·S. 

\V<l1er is un!ver~aHy considered to be one of the most essentia! ingredients that 

c{)!nmozhty, its optimum utilization wi!! be of pnme importance In cur expanding 

civiHz<ttion by devising means by which th;~; water could be properly ':;ense[v'ed and 

An ;;mtoHw.tic \Vater levd indicator and pump controlling device with alarm is (l 

device tbat act;vai('s the pumping machine and con!Jnnow-:!y monitor the flovJ of \"luter in 

~;,o;.mded to alert human opera!oL The devier; is designed to display :,ix (6) diff(;:wnt 

levels, However, these display k'veis can he increased or i.k::-crea~,wd depending upon tlK': 

level resolution required 'fhis can b(~ dune by in(rca~ing nr decreasing the llLHnber of 

Previous rc::>carch had ShO<ATI that vyater hodes occupy about t\vo-third of the 

eanh, the supply of \.vater to rnost homes and industries in many cities is iB<h.1equClk" thus, 



as washing., hathing a:~ well as {;ooking and other activities required tn Hltlintain 

In the Hsh ponds where (:onstant supply and monitoring of >Nutn is very 

alarm \.'\:+eo tb~ water level is below the lowest !eve! and abJ when \.';'<1ter just n~aches the 

In the agricultural secwr where a brg\'; quamity of ,;vater is needed t!-H irrigation 

minimum or maximum k\,'e! to avoid wilUng ofthe plants or flrjoding of the DlJmbnd: as 

or OtH of the reservoir 13, 6j 

In chernic<1! industrial processes, the ideal of liquid level such as the distiHation 

columns, boilers .. evaporators and mixing tank is very important in the operation 

da:mage w equipment or kad to the spillage of hazardous (~hemica}s A level which is too 

failure of operatioH. 

In Olympic games where sv:imming (lcd'll!ies take place in swirnming pools 

containing a large vo1wne of ,>,v(lta contln!lOu~ly ~,uppEed.' a knnwk.tige of water level 

indic<'lJm is very inlportant to rnoni!m the pwnping system and to tKH.md alarm 'Nhen 

4 



waier is empiy of very low as well" when ihe require<! level has beeH attained to prevent 

The ideal of an au""".tie water level indicator and pump controlling device wi," 
aiarm is aimed ai eliminating ihe burden of moni!Cr;ng the over head lank water level and 

the manual (ootro, of water pump This device also provides the means (or atiainlng 

opiiorml performance of dynamic sY"'''', improving p",duct;vity and relieving the 

The design of this deviee is based on the conductivity of water only, And its 

application \s also GuHable for other liquids and could be used in the factorieS, hotds, 

The aim of this project is to design and con.true! an automatic waler kyel 

Indicator with alarm It is the function of the ,ys1em!dev;ce to stop the pwnp,og machint' 

whenever the required level of water in ihe tank is atta.ned, Oiher wise, the device should 

soond an alarm ifthe pump fails to sloP as io aiert human operator and to prevent wi,tcr 

The method empJoyed in the design and construction of an aUlOm"t,c water-level 

indicator and pump controiJing device with aJarm is based on the "nnduc~ivjty property of 

waterM" III ple points (d iserH e) sen,,"g I echn 'que and a ":tni co"i ",I!ahle sw\teh is ",cd 

for the h:vd indkatcf and water purnp control d(~vlce rcspedivdy, 

5 



thc project. h also gives inf(mnation on the airns and ob}ectives as v<!dl a~; the 

methodology employt~d to achieve tbe desired goal. 

(Ju~rt.t'r two: This chapter basically explaim: all necessary literature reviews 

Chapter thn~e; TIli::; chapter {;overs the det,:liled design ("Ind analy:,;)::; of the projeo, the 

that make up the en!in~ system 

Clmph~r- fnur; This chapter cov!..':rs all the detai!.s of the constnlction and testing 

'procedures employed to achieve the {lrla! product 

Chnph?:f Five~ This chapter summarises the work dont; :';0 hr f1-mn the theoretical 

principles to the physical realisation of the phy~ica! model. H abo giv!..':f" rt;cornrnenciati{m 

6 



CHAPTER T\VO 

2 1 GENERAL OVER VIEW ON VARIOUS METHODS OF 

Long t',me a~o. who," fluids (liquid .nd gasesl have been contained, transport',d and 

",.ed there has been leakage of one kind or «n<lther As t",hn<>logy Vias developed for 

accumuiation. swrag
e
, and dlstri\Jution of water aod other floids; methods wefe needed to 

deted and iocate leaks. The development of doSl,d pressurized distx;\>utio
n 

system has 

A leak may he sensed by Ihe Oow of fluids, detedion of the fluids presence 

exterior to its Nnwin«, Of by a change of the preS'ure level of the fluid. Leak ntay be 

;;wo

d 

by ,imple me,"uds such as visual inspection, listening fnr ,be sound or esc~pirq 

spec(rome1 e.rs, ultras(l"i c, and e!her devices. \? 1 

The use Df 11"01 swilehes in de!oction aod cont""l of water level has been in 

",;iSlence fer very \emu time. These noal switches "'c used in industries where water level 
r

o 
(~ .. ' 

. I l ' q 3 1" I . .' 1 "1 ., . , j .' , 
ne.eft to "O "ete.cted ur oon'rouw. de "asrc pnnclpoC 01 a \,Oa' ,Wl[Cn IS i''''!, one or me 

rises. the lhat rises unlil the switch bcr<>mes closed. This conlac! may be part of. mol'" 

'-1 
! 



Point sensing sYStems are "sunHy simpler and cheaper than cominw)", s"nsing 



" , '. " . . 1''/ 'I C t" , . I' , . . I:; . ! potenua! to (I. ~;v·,il\.cnlng CHnllt ."', J . ,yome 0 tn(~ SWHC un?, Clr(;l.Hts me HOC:' smg i.'. 

Liquid level can be sensed by taking sonIC important physical tH.mnm~ter of the 

turbidity to mention a fe\N. These have helped a kmg way to develop an appropriate 

tW.l1sdw:;er to suit (l paHKu!ar parameter chosen, 

\vhen a Dwdetennined kVf:\ has been reached (other v.,..ise Gl!kd nOlot s(;nsinQ) or 
. ... ".! <-.. '. 

obuining ~m (mfl.iogue reprcscntMion of the level as it ckwgcs [i.e, continuolls sensing} 

5y:~tems find should be used when a discrete indicatiun has to be obtained Further more,. 

ifl"vo or more disU'ete levE.'!:,; were tn he established in a vessel. the use oft'NO or more 

inconsJ:;,tency in the accuracy ufthe measurement using continuous sensing tcchniqlws 

The l)ast 100 veal'S have witnes:wd the emen!.enn:~ of various methods of \vl'lkr I ~ . ~ •• • 

leyel measurement !.ddf:ctionl as a result nft.he irnprovement in technology 'l-vitnessed 

<.;vithin this period The ordinary dip:Hick is a sirnplc device u::-ed .kll' measuring liquid. 

k5Vd. It conslsts of a metal bar, on \'lhich a sud,::. is etched, and flxcd at !i 'known po",iUon 

in the Equid containing Yessd, removing the in,c;tn.rincn!. hom the v(:~,s{::! nHikes a !evd 

measurement and rea,ding now tbr up thi..~ scale tht liquid has 'Ndted [',1] 



Eadier., Barry G W (1982) revealed dwt single transistor could be used as light 

opermed t;;"vltdL In his design, a photo cdl v.,..as llsed in il voHage divider l1I;:i',l,ork to 

in the optical dip:=;tick method, light from a $ouro: i5 reflected h'om (j mirror and it 

pa%es round a cll,Hnkn;;d end of the dipstick ,md enters a light detector after reflection by 

and hence the liquid level. 

that the hydrostatic pressure due to a liquid is directly proportional to its depth and heoce 

inserted {it the button of tlH.' v'csse! Th{; liquid leve! is then related to tb~ measured 

gravity, 15, 71 

The UB.fflSOnic level gaugt' principle usc~, energy hum an ultrasonk source above 

(} 



output can l.w configured normal or inversely proportional (0 th~~ di~Unce fiorn the urget 

The impfovem€~nt in technology in the semiconductor industries, kd to the 

u~e is a difference: amplifkr or diJT{~rcmi(l! arnpliJicrs to arnplifj the voltage diff(:;rencc at 

f(~fcrcncc voltage. with a varying voltage 'without any h~e(Hn.ck the opeI~Jional amp/i ficr 

Conductivity of'>va1er JS ,H1 important {hewr in !ll<: <L;sign ofthh IHOpo~;ed device. 

th~ Schmitt !Jigger 

conductivity of v,mter according to !oach W depends on the mov\::mcnt of ion.~, in the 

10 



'rI"IT,', <rLlr:;!"'I:J ,} [''>.'1:; \~l /< 'TT; D {-",("N,-r' l)(","I'1 \ '1'I"\,7 2. 2 ~ L.,~. !! ~.~',..J ."'"~, 1. \ .. 11 ~ /"\ 1 l.J.f\'. '\.., ,). .~.)~ __ .. . V ~_ . ~ 

current The ability depends on the movement of kms [dis-solved spaces carrying: an 

dedri<.: etwrgcl in the wate!'. Generally, it can be ~aid thaI the greater the Humbers (yf ions 

C()HdudlVlrYVilries ~vith krnperaiure, Earlier, Loach 'Walter 098 I), in his book fitkd 

SOtiRCES CONfJUCnVlTV fN 

5!, 100 

River Viat>::, 9iS 

570 

l\.1oor hnd \Yaler 150 

1000,· 7. 000 

p, H 

'-'$ 0 s, " 

7,3,,7 <} 

in rnega ohms per ern for instance, the resistiviIY of river is li9!5~A O!Hns/cm, Now for a 

unitkngth, the resistance can be {~vah1dted to be 

j! 



1/9)5:" IOmega Dhm:.: ::: 109K ohms which have k~$s condudivity as compared ",·;!til 

'fhis is because most of the conducfion ions have been H':fnove during the treatment 

process Waiter Luach in his buok tide Tbnd book ohvater puriflca!ion:' second {~ditinn, 

chapterkrur ptgt' 95, Table 4.3, revealed the conductivity and resistivity of treated '>vater. 

The L~ct that water has different mode of treaHnent, their conductivity abo diflhs. 

Walter Loach classified tht~ treHtmcm in grade:.: 'His '>,vork is reproduced belov.,:' in Table 

2. ! (b) Conductivity and Resistivity 

·······i··(:;i~t:;·n~~~ali~i·············r(::t;~;l:l;~:';:;i j;~:·············1··fi:;.;·;:ih~;(i '~r~ter""'r 'i:~~;;~jfie~j"~:ater 

I 
. 1· ~. j 1 

<)Jld i.! pure vvater ;,' with Inter; :1:' ,<vith trace 
I 
I biobgically I wi,h trace i dissolved I dis",'lved 

~::.!. pure. 'hater \,·i:. organi,m I "Aids and I sold, and CO, 

1 gasses I as l:eed H::-O ! 

1::.~r::'! •. 1·:::~:':':('~ir:l. i)Z}S5 . ···1 0.055l:'I·· ............... ··········1:.· <2 ~~I 
; ~!" ,~ ,<S t ~ ,i ~. ~ : ):::::::,!::. 'i~~;;~t;~i:;'y"i'~;""''''I''':i'8'''' ......................... ! 8 ...................... ~ ~ ·6 .. 5~·i......·······16 .. X~·6·5·· ........ .. 
ill 
I 'ne:~ :::;: per i ! 
1 ... ,·.!~1 .. ~," ... ~ .. :. "~,~L~ ....................!....................J ................. ...j,~....... 
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Th'H_~ are J::cveral level measurement techniques \vhich can be employed 

nowaday::>. One of ::>uch techniques, is the dectmnic lcvel controller (ELC) which is il 

(k;vice used in monitor.ing and contrdling the level of media in a ve$seL It can be used 

f;;r predetermined level In indication with ()?"J-OF control and tOr continuous level 

meaSUff::ment in a 'w'ide variety ofpmecss medium applications. 

Hoat-Gpernted hydraulic !eve! gauge, with dual opposed hydraulic system 

Gamma- ray 1cvd gauge,. used Hw difIcult applications 

Capacitance prohl;;..type !eve! system r;Jf didectric liquid 

(las gauge system for !eve! measurement in a tank. 

fdercury nW.nonH3er with tV{O liquid scals at different levds in a tank. 

Trapped .. gas system using diaphragm box, to rninirnize lead-tine (:nors ;;\nd 

venting et 61-..... : l .. _ 

\Vawr level instrument ha~ uhinw.!\'; utilization with advent of >.;vater tank and bid 

reservoir in the indHstrie~; or pub!i<:.: society of v,later distribution using hook gauge Llpe 

system in 5<:::lenCe and tc<:::hnology, large parts of system~.; mechanism, and large numher of 
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Thb chapter contains the principles of operation and detailed circuit design and 

r\n ,w{omat!c water leV(;! indicator {md pump controlling device "vith ahnn 

mCi'!suring pmbr;s, placed at diHhent predetennined distances (ievds) from the lov;'est 

n:giorl oftbc stOfa,ge vessel. prj 

This device produces alarm when 'Nater level if; be!ow the lowest )(;vel (L!) and 

:=:Iso lNhen\vaier just touches the highest leve! (L2). The device is designed to display six 

depending upon the level resolution required, Thh can be done by increasing or 



The block diulJ/am of the walor lev;;) indicator is shcnvfl in the thwre :).n fa) and 
~ ~ , . 

ieveb and equaHy ~paced using a piasfic tube vvbich is supported (I{ the bottom ofrhc 

anntherLED {green) is driven and so on until an tbi~ five LED:~ are drivon whon the "vakr 

kvel is ju~t above the topmost sensor in dl<~ tank to signif} {hat Hw tank is th!1. 



The main dedricity :<upply I:, an ailemating current at a voltage of 130v AC. A circuit i::; 

satisfy trH: ,';.mDunt of curren! drawn by most electric devii.x~s EH ~! kmg tim.:; as the banery 

i:-; Guickiv drained and thus becomes ineHkient he nee an }'\C to DC conversion is done bv .'. ~. ". 

the power supply unit io avoid the inadeqt.mcies <)f the hattery. [II J 

The pcrwcr supply unit consi:<t1:i of the transfhrmer, a reclincr (bridge) a Wier and 

~;, voltage regulat(x whkh an function together to !ransfi:mn the alternating current (AC) 

~,upp!y nnit. Figure 3 O(h) behHv show a bhKk di.agram nfthe power supply un!! 

17 



Vohs (A.C) 

volt age \fj su;l \ he reqviro
mcnt 

of the ,,0 lid state cled",ni
c devices 8 nd eireu; t. F oed by D 

C power ,upply. lL also provides ;,dation from ,he supply which ;$ an i;upO!t.

nt 

safety 

circuits linkeil by a common mag
neltc nux 1

3
, I II 

11. 

\' . ./ . 

\l accomplishes lhis bv dect'" ma".nutic induction 
"' .' ~'.' 

Whe!e the tWO eketrie circuits at< on mutnal inductive influence of each olher 

.; Q 

l ':' 
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.1.5 REC'fIFIER Sr~ECIF!CATIONS 

ultimately a higher DC~ output voltage from the power supply. 

a (Dn~i::;ts of tOur discrete diudes <IS shovlO in flgup: (J.2) !.)c/(nv. 'flus "Nas ;;dected 

becauf';e oritf'; availability, lov. cost and high breakdown voltage [8,13J 

The bridge rectifier COnsist of f'.vo pairs of diode v.itl! a pair ha>,/ing 1tS cmnmon anork 

terminal jc>!ned together \vhi!e the other pair have its common cathode tt:;rmina'! joined in 

a similar v/ay. Both pair~ are connected together to the secondary terminal of the 

2(} 





36 THE FILTER SPECIFJCATIONS 

ont that has non-Zero ;:p.,;'erage value into one that has non-zero average The oU1put 

resulting from the recliher is a pubation de and nnt yet sui!abk <L'-l a baHery r0plact;ment. 

Tbi:: most popular mt~~r circuit is the capacitor f1Jter circuit shovv'n in the figure 3 . .1 bekw/. 

18V 
. (1(;· 

A FiHt'f capacitor \vi!h suffkiently brge v<,due is cho?:>en 1<> provide ;m acceptable 

iz)',\? rippk~ voltage. The cyclic <.:hang{~ in the output voltage othenvise h~rrned ripple have 

:t:~ amplitud<.>. depending on the load (urn:;nt and capacitors value. Th{~ v·:a ve {()rm at the 

nxtdkr output is shovvl1 in flguH.> (T4} beh)'.9 P !, ! 21 
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Although, it is ddTicuH to accurately detenninl.': the ripple arnp!itude bccausc of the 

\;a!lH\ tbe rippk~ (lmpJittH.k wi!1 be small relative to \/,n;:x and the capacitor discharge uve,' 

the fuB cycle {ie. i}:::G}. 

,.,. "n' , .j . I . d .!., ;' l' nagn value capacitor Wlu tend In (f'(lw:.'e t 1[~ npp e nwgmtuf', It !VtS rH:;en loune {nat 

increasing the cap,Kiror value tends to 

1. 

Reduce t!h~ ma,gnitude of ripple volta,gc 

3 Reduce the time nfOo,-\.' 01' currents puhe through the diode. 

,L 
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The tbal circuil in t.he bask PO"!Nt'f supply is the voltage regulator. There are 

types of vo1tagt~ regu{atw·s. j\1any of these circuits contain the number of !.rami~Hor 

integratol circuit ue) voltage reguia!<)L Ie units provide a Hxed p<>si!.ive voltage" a 

an unregulated PQV./E.T ::;upply, the OUlput voltage changes "vhene.ver inpu1 \/oltage or 

resistance changes. it is stable: voltage reguladon is the changes in Voltage hom no-

10 fuiJ load conditbn. The purpose of the vdtage reguhtor circuil is to reduce this 

to zero or the minimum possible value. The percentage regulation or ::;imply 

regulation of pov>/{'r supply is given h:l: 

}(:Reouiation::: Vmax··Vmin *100 c ....... __ ........................ . 

-s"./fnax 

vuHage fo be com;tant as vv'd! 3S having a very low rippk amplitude. Thus, Zener diodG is 

used {o produce a stable output yO It age. However, ttl(; stabilisation effIciency is increased 
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n order to reduce the rnmmitude of current fiovving in the diode, the transistor is ~ L 

Gomt~nt \vithin limits determined hy the diode characteristics U !, DJ. 

[,',lost ofthc tran,sistor~ list:;d in this design an: in common .. cmiu.er conHguratinn. Hence, 
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The output device used in thi::; project is i.he light mniHing diode (LED) tD give a 

'y'isua! indkation of the water level and !h(~ <1!arm to c.al! attention when wat(~r gets to the 

highest !evel in other to avoid possibility ofw<lter overfWing the fiwk and $p;Hing a\vay 

dectrons can move easily in one direction across the .iw1Clion, bctvv'een {he P and N 
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and the light ernitt1ng dif>dt~;:' (LED}. 

29 



This transistor behaves like a s\vltch when both juncfions are f{}PN<lrd bia~ed il1the 

voltage (VUE) dctennines the s\vitching state of !.IH.' !{<1n:;istor circuit Any input less than 

t(~gion and evenWdHy herornes saWUlkd. This is the ':ON' ~;tai.e in \vhich tilt, circuit is 

Pro: 

30 



6.4 



Thi:.:; thyristor and rday f!)fW <l complementary switd1. Hence \vhen the thyri:,>tor 

'd'ON', the rdav is de··energized when the th,,'tist(>fi~.; 'OFF'" the relay is .. ~ J ... 

cd fl5 j 

Pl\/ fiJJing of the diork should be grater than the coil appl ied voHage I,! 2} Hence a 

'j"'!, rr;' / f ,t n f>/ f J'N'!"I" ! "L . H.< \J'<.:'<i ~., ' 

and output transducer. 



indicator undo 





4. j CONSTRUCTrON TOOLS ANDMATFRt\LS 

The tods and mau:riab as v"cd! a::; instTurocnt used during the testing and the cc>nstruction 

LThe simuimiorr the circuit diagram '~Y(j~; le::;ied on the computer using tbe circuit 

maker S{)HI~/i'!re {(if the simulation, the output vdrage required to i!iumin<ltc each 

of the light erniHing diodes v,:as rneasured to kiWI".i, if the value v",dl be sufnc){'nt 

n The Breadboard: this is a f{~mporary board fur circuit testing '\vith tiny sockets that 

38 



be inserted and soldered permanently. His used fbI' permanent construction of the 

the circuit (l:~ ".vel! <,!?~ during tbe soldenng ofthe components on the Vcro board. 

The type of'<';;ire used is the copper \virc. 

\Vire Cutten,!Sf.rippers: The.se tools are used to cut \vires to the desired fiizc 

required bef<>re use, as wdl % to strip ulf insulation of the '<vire in other i<..; expose 

the conductor it)! proper and neat soldering 

the heat needed to mdt the lead, so that it can tx~ ut';fd fbr the. connecfion uftw 

corflponent~; permanently on the Vero board. H usua!!y connected in the /\ C 

mams 

deCiric.(1J!y connect components and '<vires in fixed pOt~itiom, on tbe Vern board 

lX. Lead Sucker: This is used to sUCK ofT excess molten knd n'om the Vero board to 

prevent shClf! circuit (bridging) or undc';irab!e electrica! connt?ctions. 

CONSTRlJClfON l)l<CAILS 

The entirf drcuit \vfl?, di'v';ded into diiTerent sections fbI' easy trouble shooting and 

each of I.ht~se units are soldered on din!~rent Vern boards. 

39 



CONSTRUCTION OF TH,E PO\VER SUPPLY UNiT, 

A ;,;witch was connected to the primary ofthel2V tram~f(xrner for the contrn1 of 

povver supp! y to the If a m,frmner, the secondary of the !ranSf(Hmer was then 

to the bridge recti ncr ci.rcnit {{)filled by crm!Hx:ting fimr !N400 i diodes, the 

c.apacitor<,vas then connected bet\veen th{:~ output of the bridg{~ rectifkf and 

The input pin oUhe 12V voltage i{>gulator was then c.onnected to the output 

ai1er the capacitor and the sl..~~ond (tennina!) pin cunn{~C!ed to the ground termirwi, 

output voltage was dwn obtainf:d by connecting a WiH~ to the third terminal of the 

fcgu!:itor H l OOO!1F was then connected on a continuous hne in the V~;;ro hoaxd, to 

'H the 12\' DC output voltage. 

cnh!,S'"J'DIJ("J'J(}!-..' ()'!< '!'~Sf;: V"l"I"r~:D 1 r;,.tr,'I. J)J.';'J'r:("I'l(,)}\,T lIN· 'I')" ~r ,_, A ~ '-. f\ C. ~./ ." 1 .... ~. j 1 t. ~¥;.). _ .. J \. l...J [-, V J .... L~ r_ •• ( L. ~/ t .. , A ~ ' ... , I , 

The water detection unit Vl(lS cnnslructed uS1ng copper wire conductors "vhich 

The it)',\, middk and high level probes were then positioned and pa~sed through the holes 

made in the plastic conduct pipe at Ow desired and predetermined !evel 

40 
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The design is im~orporated with an darming system which tx~eps to i.ndicate the 

ovedlow ;1$ (l result ora fi:ndt w1thin the : . .;ystem the alarm beeps to indicate no 

upon C!!'Cwts. 

1) Polarities of the f:kctrolytic capacitors andLEDs were properly checked to b.' 

correctly positioned hef(}n~ connecting (soldering) on tbe \/ero boaJd. 

"1 ',r«c h i(·.' 1\:Nf') JlL'Sl)' T5' !',;,."i!' • .I, " L '\.L., ... ~. Lle 

Aner all the components V-lere arranged on the bH~adb<)a.rd, they were tested to 

cn~aHe the required output. The ("O!npNlenb and connecting wir~;;s which \Vd'C sol.dercd 

soldering joint::; were properly checked and errors ddee\(~d were corre-clod by appropride 

41 



obtain~d ~vere Hdequate 

pcnv<Jr supply appropriatdy A bO'k! uf wafer >,'.las abo provided \V;th tilt' p(}',~'<Jr supply 

cormccted, i'md no 'vvater in the tank, t!H: red LED (L6) is turned Oft When '.'-:ater VV;:lS 

Dourer! into th~ ti'lnk to reach the sensor (2 J, one ~~.rcen LED \,;<'1::> wrned on .. and a::; waler 
A • ... ... 

ghw (L 1··L6; and the alarm beW'!!'l to give ,HI output ~KH.lnd 

I 
. _-_ .. .?.-
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... (} ....... .1 O~,J "6~r' 

.. __ ._-- ........ . 

,:j,8 PR()BLE~v'lS ENC\)UNTE~RED 

was obtained ,-vith the LEDs iHurninating a:~ expected and the abrm output being 

as de:med. 

nov>! of rndten le,l,d Bu! with time this difficult:"! wa:; over come. 

4.9 PR()JE:CT CASLN{;. 

The project casing is rnade of pl~r;;juod., which '>,vas (J!Jehdly constructed to make 

MUiched below. 
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CI {APTER F!\/E 

:5.1 C()NCLtJSION 

dirkn:nt h.'vd", up to the top of the tank Hence the aim of the pn~iect has heen achieved 

The components u~ed in constructmg the device are rcadHy aVililable. The rkvice 

constructed w'i!l be usdil! in our homes,. in {he industries, hn~p;tak sehou!s. {~tc to 

S HL:COtvth·1ENf.)ATl()N 

indic,~te the leve! of \'{ater in the tank or swrage level This can be impnyy'cd on by 

It is a kn<)\vn het that \valt.:!' is capable of rnaking a copper '<vire to rust v./hich 

reduces its conducting ability. Sinn' probes used in Ow construction of tbis zhvice are 

m.ainly copper win,~s, th.;:: need to sdver coat the un-insulated part of the wire cannot he 



1 WcoHuH('nd that the willer supplied should have high conducting ability and the 

).lnWt;!' supply LED indic<'ltur must be checked ()N !o ensure that there is supply to tlw 

Tl and 'f9 

, ..... 
T2 ···1'13 

DS 

f}I .. !)27 

R13~RJ S 

R19 .. R22 

E20 and R21 

R23··R25 

RLl··RL3 

Cl, (',t 

(2 

TOTA! . QU A~nlT\' 

1 and I 

! I 

2! 

12 

(; 

.. , 
,> 

.', 

2 

DESCRrPTION 

Step·do',vH Transformer 

.................... :;: ........ ~ ........................................................ < 

A~>6·'f !\' .. ;p tr<lnSl~;tor 

INSJ,)! diode 

I .:=:; KQ Resistor 

40n KD Resistor 

1.5 Kg) Resistor 

I OOOp F Ceramic: (\qacitor 

Capacitor 



.. '--'~ .. ' 
WOO flF/35\/ Electrolytic 

Capacitur 

................................................ 

22fJi.tFISO\' EleC1.rolytic 

PLI 

, •••.............................................................. ;...................................................................... l,··,················································· ..... , 

S] SPST Push butto;) 

i·····················································.............. . .. .............. ; ...............................•...........................••............ 

'/ ," SPKR 

Ivlit';ce!laneoHs \Vire" '/ ere> Board" ~()ckcts, 
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