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ABSTRACT 

!eve! in an overhead or statbnmy tank and control a submursitAe or an external 

. ,-, '> 
The Hquid kwe~ senscr keeps watch over tho love[ of vj~der .in the 

the iklukl ievd sensino unit. VVhen Iiouid ievel ff-lils or rises io a certain level 
~~ ~ 

preset to be low or hiD!"!: in the tank, the liquid !evel sensor sends an appropriate 

inU;c;:.:te~3 the present !eve! cA the liquid in thb lank. as the liquid alterates 

lS a rnalfunc1bn nf Uw pmnp contro! circuH. The rnanual override isolates pc}wer 

from the entre drcuitry and dHlivef"s (t\C) mains 10 H,e purnp (in timt3S of failure of 

the Purnp C;ontr~;)i circuit or durinG rnaintenance work). 



1 J) INTRODUCT!ON 

CHAPTER ONE 

GENERAL INTRODUCTION 

!\n f.\ulmna!k.: Liquid level indicfltorfControHer becomes enormously 

useful at places where people have private boreholos, :n industries and 

refineries and factories vvhere one fonn of liquid storage and transfer ta1\e8 

to all her c1tzons, the supply cA this HqUid (water) to rnost vi!lflues and 

iviotor Purnps are often employed in pumping liquid frorn a stora£F: point 

(<;::~se;VOir) into a tank (stntionary or overhead} when their taps 90 dry. 

·The instaliation of pumps in btddings, hosplta!s eJ.c. to putnp liqud to an 

overhead t<:.~nk for stnrnue ;:·lnd redistribution, requires an operator to 

monltor the [:quid level in the tanK, ·'Nhieh rnay bo tens of metres above the 



leve! faBs low} and 'OF F:< \!:Jhcr: the overhead tan!\ overfimvs, This otten 

results in unnecessary \.va~:;tage and sometimes non avaHabWty of the 

!h:{uid in cases of eme,qency, since there is no one stat:oned to rnonllof' 

thf.:~ purnping, 

petrol, h:erosene e.1.(:;. are len to b:; !,}U!Tlr}ed to overflmv for toe 10no before • t t ~ 

,-,valeh over the l.:·mk. 

f\ simple but eHsc.:Uve and actuflllsah!e (ieslgn is adopted in 

> I' l-' . ~ l GOnh)adnq (r\!S pro!)!em The Automatic Uquid Level Indicator and 

ccntrolk"r is desioned to monitor the Hquid IOVf.~i m a tank and switch the 

CUrrin 'ON/OFF when the level of the nNlid reaches pcede!errnino(j levels ~ ~ 'S. 

of the systern l'ails thus, f~l1minntnn the drC:'lvvba,cks associated 'with f0FH1!.Jal 

pump operatien, 

and how tho desiqn is inlnnded to fit into the existing siructure is to be 

tBkon into consideration. The foHo'Jving lheodos are uWin:d or USGd in 

CDtfyinp out this project; they are: Ohm's LrNI, L.aw of rotation, Law of 

fv1a;Jnetbrn, Virchoffs VOlL:l{.Je Lal/v (',fvher(; transistors drc used) 



'1,'\ AfMS AND OBJECTiVES 

is alrOi;)d at redudnG the cost of labour for 

ernpkry8rs and the rnonotony of operation for operators both in hdustria! 

and horne applications 

3. T {) increase e!TiGiency in pmduction fO( industries by ensuring a steady 

level of liquid needed for prefabrication wocesses at an Hrnes. 

4. To reduce the hazards associated with vo!atHe liquids (10.0. petrol) 



1.2 LITERATURE REVIEW 

Essental to all autornatic control mechanisrns is the feedback principle 

currection, i\ 1eedback bop is a rnecharlica!, pneumatic or electronic 

ternperatun:;, size or speed, compares it with a pre--estabHshtXi vi?'lIue and 

p.,utnrnaUon describes syst8nu~ in I.:''lbch automatic or proGrammed 

devices can operate independenUy or neady independently of hurnan 

to nRrf;1rr'f' ~;::,<::i<,~ fr)fYr':p!hy ' d(J' (On !,\t ~"'l!"'''';:'F) ~",\{'''l' ()n.'~',' {~"Vj' k) r'n "'t rol ""on'lpn/'P", 
.... ' ; ............... I t ... ~ ..... ~ ....... s." •. :~.j/ \ .•••• v t"J ~~ ss~ .... (.~ . ... ··.·:::.1 ...... <: l-... ~.~ ............ ~~ ~ " • .." ........ } .... •• ,~~.-':..,..: ... , 

1iquid level control in 1765. 1t con~;isted of a Hoat attached to a level, 

float (5f.:;{eds the v:ater levu! and controls the valve that covers the 'Hater 

Since then. severE!! approaches to contrc~!!inq liquid flo'","! on a 

container (tank) have been developed. One of such is the Hoat s\vitch 

contact (rnechanicnl arran98rnent) used to opnrak: ,:''; motor that pumps 

Uquid into a tank. The disadvanhqe \NHh this arranqernent b the 



contaminanon of the medlurn (usually' due h) rust). and dumsy instEdlahon. 

Usually, transducers usinq electric conduction or variation in 

resLstance or capedtane:o principle are employed for level sensing. 1n 

The corros!cH: of contacts is a major prob!ern 'whHe using Dc excitation; the 

cost nnd sile are the Iv!o restrh:tivG fnctors in usinfj A.c 0xcitatiorL 

Furtherrnoro, pa~1slnn current throuqh the liquid in cornbusUve 

env·jmnmenb is not pennissib!e. in resistance tyP(~ sensors the resistance 

oS altered thtOugh some mechanical arrangernent, '~vI1jch means a force is 

!n capacitive transducer 

Two reed switches (with G!ass enclosure) and a fino rnaqnet 

(nonnaHy used in loudspeahe(sj ionn tho sensor unit The ref~d SWitches 

w,ed arc the norrnaHy open type and they c!osevvhen placed (and 

oriented propedy) in a ma~jnGtiG held 

reed s\lVitches connected to it. The output 01' the mu!tivibrator drives t!"le 

, .. 
,~ 

,.I 
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2,1 BLOCK DIAGRAM 

The wAs requin;:;d tur systern operation and (}ther basic functions and re!atbnal 

nature or sional fkrN are 3S eXDlained below. 
'4 .: 

Ths serves as a reservoir fOf the liquid; it also houses the Equid level 

indieat'.)riccmtrcdeL The tank dlstribub::~s the liquid at atmospheric pressure to aH 

outleh.; in its pipinn r;eiv,;ork. The liquid is continuously (jistribuh·;d until it is nearly 

pr""hi thpr' t~H." l'n: "(' ~'H 'n"r, ",·.o·'''tr,y ~:v<:j i·"Tl >'<:::.t-'li·::'· it ...... ! ~ ~ ~ ..... 'f :. .. ~ ~ .. ~ ~ 0..'" ~ S <"1\..1 ~ • ...: ~ ...... ~ ~:... \... (~ •• -... 'oJ'.l".I ..... ,., S ~. ~ ...... ' ~ " ..... ( ~ ~ 

L 12 Uquid Level Sensor 

This circuitry does tiK~ sensing of the liquid k::\/e! in the tan~::, it irntiates the 

purnpinq acHon of the pump when the liquid leve! falls to !o~v level 3nd initiates 

rHJrnn slof)r)ino action \Nhen the Hpuid lGvd qets to the mese! hiQh or tun level bv ~ tt .:) 1.... ~ ".~ oj 

sending siqnals of the C01TI;::spondinq liquid level to the pump control orcult kH 

" acUon Signa!.s are a!so sent to the liquid level indicator for appropriate k~\/(,;! 

indication. 

2,13 Liquid Level !ndicator 

This circuit works hand·in·hand Wit!1 tho liquid leve! sensinq drcuit, as the liquid 

level Sf_~::SOt, s{·mses tho levd of liquid in tile lank, the liquid lo\!'fJ indicatof, 

indicates the corresponding level at that point in time: via Ught EmiUinfj Dk::des 

2,14 Pump Control Circuit 

This circuit's chief qwratkm is the switching of the Hquid purnp to either "Ot''.j'' or 

"OFF' \Nhon appropriate ~:;iGna!s are sent to it frmn the Hquici level sensinq circuit. 

ThG pump PO\Nf . .:;r comes frocn the mc'llns povver supply or generatr>r at 22()-240 

volts. 

8 



2,15 Pump Contro~ Circuit Failure Atarm 

This C1rcuit plays the main function of sensinq and indicating pump action faibre, 

<i +'l':}n:" '~(': <;,l;:::'f''''''' '?i~'<!,'!'·' t~'erE-" ,,-. ")1 :'-I-Q ) fa!"1 '("O ii' '''''''\I'e''0'':: +l""!~' 0' ,; ,,!'nfl"'!<-' <-:I.-,"'t lr ,t h ~.t :;-"1:;) d .• ~ .. .d .... ~ ~~~> l~'-;J~v ~ ds ... . ~~::;. ~ ... ,! ~f") H .. '~\.'" •. (J:"'~'~. 'i'M ..... ( t ~ v ~.'f , ... ~:;j {~d ..... o( ... d~ L) s 

2.16 Power Supply Circuit 

Two tYPt:~s of power arc needed for the whole system to function pmpeny. DC 

pmver is needed for the electronic cOHlpnnents on the various circuits, while AD 

puv:er is needed fe,:, the purnp to opf~rah .. ). The DC pov'!'(~r is obtained from the !\c 

nne by conversion from a step do\,vn transforrner, 

2, -17 The Manual Override 

This is n switch vvhlch turns !hn pump "ON" on a switching 'Nithout help from the 

in bypassinq the cirGuit: it cmnes in handy when them is a fault with Um pump 

control circuiL 

This (j(~ViCH is usee! to pump liquid frorn the undHrground liquid \;vc!! to the 

reservoir, \-veB or bore holes 

2.2 POWER SUPPLY UNIT 

This unit supplies all tho necessary power required i)Y the electronic cirCLlit in the 

:.:;, v''::' !E"">'l f'.!l' p'~-"r·tl·O'~):('> d:·'vir'I·'S rQnulp~' A clir('<"'t /'" 'n~nt {deli vnj!:)Of.' ;:/lurce to .4/_ /~~(. ~~ .....,~ ... "'v . ~~( ........ .. ~ ... .; <.,;.; •. ~ .. ".... "' • ./ ~./~."..." ~ ","" ~., .... ~,.:J"'./ V .~- •. 



This system uses one of such circuits to provldelhe required voit3ue for 

opemtion, Fir} 2 shows a i)lOCK diagran1 of the pC)'\iver supply unit and the 

F<ectifier i ; ........ ~ .. ~ ....... -"" 

;.,
I:. 

.... ~. 

-L 

Pegulator 

~. 
t:. 

1.21 The Transformer 

The transformer provides physical isoiation bet'-,veon the 2208C rnalns and the 

rest 01 the system 

the risk of shoc~:. 

The only link is by means of maoneiic flux, thus elirrHn[·lting 

l} ,·'.,.,n~;"'t~ "~It· twc. CC:'l<.:; If)n. Pr"p':.r'! f!,,~").j:t\ \;\};,",(~ir1p :."·',(i ~~ ...... , ... ;~~'r!~.;;~ ... " ..... ~~'( .. " ... ,~l .. ;,! .~ \ ..... ~1~ .• ~t:...e.J \.~:!' ..,.~ .. ! ~y~~) ... ~.;j .. J.;. ~ 

The r'Xl,i.) of the Primary voltafW \! 1 to that of the secondary \j2 is equal to the 

(fAin of the number Df turn~" in Prirndty' N'j windinG and secondary N2 windinG 



•••• 

222 The Hectiflor 

The recthcr convwts the ·l2V de voltage from the Secondary side of the 

f\ fUi! Viave bddqe rectifier 1S used fur thf; rectification. it consist of four {H'~4001 '} 
..... ." ,I. 

,&-

I 
hom Secondary i 

Side of Tronsforrner l 
V2\ 

1 
i 

I. 

+ A 
_ .........• 

Rect!Hed 
output 



n' t' 't" 'f ' J" ,~ .') J ~ ? f d . , ./ uunng ne POSt Ne lkll' CYCles, (lIOU6S Uk arKl t\.:' me' Ol"lN8F Ll8seCl and current 

fbvvs through any load cor,f1d:1ed at terminals ,AB, In the negative haH cyde, 

diodes D"1 and D4 me forward biased, Since the load current is in the same 

direction Ji both half cydes, the t"uH"Nave rectifier siGrw! appears &:ross the lomt 

H}.Hv 

'v'Vhert~ \/2 (peak) and \J'n1i> me ti1e penk. output and the root mean square voltaGe 

of the Sf.~condary \vindinq of the l.ransfonner respectively. 

The diodes were r"o chosen such that thoir !:)eak inverse voltcwe fatinq 1s (m:fltnr ~ .... J~.... ~~./ 

than \/'2 (peak) so that they do not broak dov,nl when reverse biasecL 

223 The FHt(tr 

~', '(":t' 's ."";' ('!"l~"l'd;~"(~ b,:;tt,·· <;""~' a' "10" I".!" ,.", in"" 1"1,.... '''''''(,,';n'''.~ .. ;.1.1 .. , ) (."" .. ). "~ .. l ~~'~d .. )~A 0~~0· .... ~ ~ '- )l!L~~:J ... J~ .... ~~~ .. ~t\ ... d .. /. 

capacitor is connected across the mcWk)r output The capacitor charqes up 

dudng thl;'; dlode conduction pedod to the peak v;j!ue fmd 'Nhen the rectifier 

voltafje taBs bolo',:\! this value the capacitor discharges through the load, so U'nt 

thl;; load receives almost steady dc vo!taC18, The discharce tirne constant, which .. J ..;..;; 

Tel::: R. C 



smd!er the ripple voHaQe. A 2200uL 25>1 Caj)acibrwas chosen for this circuit 

'Nhich is larue enouoh for the intended purpose, 

2.24 The Regulator 

The output of the !Hter capacitor \.lades when load current or t.he input voltage 

12'./ 10 drive the svvitching u nlt and enf~rgjze the mst of the circuit respectivdI 

These regt.!lah)f chips supply the rated voltagewith a 'v,>;id£:; range of voltage input 

225 Thf1 Protectino mode 

This protects the requlatof fcmn beino des!roYf;d by current fOl:ld back from the 

main C!!'cui!ry, it !s the cormnon IN4001 diode put across the input FInd output leg 

of the 1'8Qu!stor. 

·.>.,.--------------------~---------L------,<::-;;---:.:;:J .. --~--- L--~---,.~------------- ------------------------.,.. -ti ~'>I 

l~ ______________________________________________ ,.------------------------------+---------------~---~-----~~~----------------------------------~~J~ 



2,3 THE PUMP CONTROL GlRGUlT 

The pump control circuiL receh/es appropriate signais from the liquid levd 

DUtput A rela'y' is connected to the output leg nf the 555 tirner via an NPN 

This viii! caUSH pin 

mado available by the current conditioninq resistor R4 that rnakos transistors 01 

to 00 into satur::'-'ltkm. By this the collector current flows and the reiay (RLY'1) is 

energized. 

rday and pumpin9 is e!fectecL VVhen the Hquid in the tank reaches ifs iua point 

as preset, RS'I (Heed Sviitch) doses and pin 6 of the 555 tirnBf is made to soe 

f;insing voltage for NPN trf:lnsisbr () 1. tho relay is de .. enerqized and purnping is 

stopped. 

~,-,~)n :>:>5 \/cc fi 

~-'. .•.. / L ;..::(; 

''< ChJi r; 
'.:. v 

4 F:~;: 
f~ 
v 



The circurt dl8Jmrn of the purnp con.trol circuit is as shown below 

P;+",,~\:: --____________________N __ _____________________________________ _ 

4; 1':::t.V ---------------

r~~(n LSr(! 71< I % 

-------------------- -------------------------; 

-~ ---------- ---------------r ----'r"--- ----------- --- ------------ ____________________ ~_~_N I 
~ : ' 
, ';', (; ! ~'i. 1 ;-:.:~~ .. L.~~:z . 

r' ;, 1"-- +'\ \C',; -,1:: ---:;J::r ~-~::-;~":,:-::::-:-:j-----------------;----i,,:, 
__ ":::"J"--iA i .- ___ '_"?_, ~ 

Ll~;::,\ L lfl~~if~gff]].(jj) ," J I 

J je, r":'t ·~:·Jl T" ~ 'f. f""f ,..!<~"'- &t<" 

~i~ .. t .. rM L 4······ ....... -------------- ..................................... .......... -.~~.-.-- ____________________ -I 
F;() <~_1 Circuit Diaprarn of Th(.' Furno Control Circuit .-:/ oJ ~ 

2A THE UQUlD LEVEL SENSORflND!CATOR 

The liquid kwe! SE~n,sor is housed in the overhead tank or whichever tanh 

the !eve! is desired to be contro1iucL !t is bds!caBy made up of three reed 

These svvi!ches are afranqed in a vertical k.1bing or p,pe with a noat 

around it. 



The foHov,dnq diaGram in Fig 4.0 and 4.1 sho\,v the nature of tile Uquid 

Level sensor> 

PL;bk: 
Tut),;, 

OJ>en 
End~f("""""---~! 

~134'12! 
* -<if 

'fi} Fump conirol 
C:fCllit 

HS~ 

'f 
C~os.ed 

H;Crtl L<;~vd 

RS2 
L()~~N L::;v81 

.. . ,. 

T/\NK 



the third reed switch is pl;;lef:cj at a level indicating the rnid point. 

implies (HS2) is open; at th:s point, pin? (trioger) has a vo!taqe more than 1!3(t
i 
of 

the supply voltaqe across it so that the muHh.dbrator stays 'OFF' and pin;) (output) 

remains iow, at this tirne pinG has less than 2/31
'.; of supply or even dose to zero 

(0) volt 

As soon as Reed Switch bNO (HS2) doses, pin2 (!rifl[jer) wiH have !ess 

than 'U:Y'j of the supply volt'l9H (Vee) across ibelf and the multivibrator is f3et into 

set ink; aclkm, I\t this time, the vol!dge across pinG is still below 2f3<'d of the 

wU fall across pin!) (thrf::S!1Cdd) and it resets the rnulHvlbrator thereby returning 

VVhen the Hquid kNfJi drops to the !eve! of RS2 the maGnet with Hw tH:,.dp or 

Hw Heidt wii! rise io the level of RS2 in the tnnk, !herebre Reed s\vitch doses, this 

initiates !h)uid tank ret!!! action t)y sendino an apprc,;pria!e signal to the punw 

control circuit 

Hqukl leve~ w! It f,lets to the lovei where RS 1 is, on qetti.ng them, F{S 1 d08CS 

17 



control clrcuft The signa! is received by the pump control circuit throu9h pin6 

(threshold) of the 555 timer Ie fn the circuit MS1 JAS2 and MS3 are manual 

swiiches, thny(MS1 and MS2) nre there lor m8nu8B~:/ switchinu 'ON' and 'OFF 

the liquid purnp or for deccivinn the cirCUit when the need arises: they are also 

2,5 THE LIQUID LEVEL lNDtCATOR 

This circuit. irHHcab..:;s the present !eve! of the !iquld in the tank v.'ith the help 

The point type of indication is fMh;>pted for thls project; thff;e manual (push 

Two of these switches serve 

Uw SfH'rHJ purpDse the R(~ed Switches i.,er\;C at the 'High High' (HH) level and at 

the 'Lovv Low' n . .\..) level. The\! me used in decf~ivinq the system to rnanually 
~ ~ ~ ..... 

switch '()N' or 'OFF' the pUm!L They are also used to test trw efficacy of the 

pump control drcuit. The circu:t diauram 1S as shown in FlU 5JJ be!O\'N:-

\ /r., ..... 0.., .. ·' ..... o 0 
~LED2 

r:;t 
~l t SCi"> L.1'L. ,.- .- '.) 

.l§tLED4 



D
··~······:··:·"; 

)) ]" M 

! 

" : ,;. 

2J3 PUMP CONTROL CiRCUIT fAILURE ALARM 

This circuit is desicllned tel facll an diann 'Nhencver there is 21 fault in the pump '" .... . . 

conim! circuiL T'NO alarm cO(KHtions are taken into consideration to achieve this. 

They are:~ 

PUfl',p 'ON' \.io!taQ8 available but pump is (.IFF 

These cmKjitions Clccur at lhe lHoh Hielh' and 'LVN Lov/ leve1s 'Nhen rnnnqino 
<d ". t t v 

action is required to stop or start respectively. 

Tvvo separate a!arrn circuits are adopted here for the hvo alann conditions, the.r 



:;: LY :. 

Fio. G: Circuit Diaqmn, or 1he PWWJ Control Ch"cui! Faih.Hu /\lan}l J .. ~ !. . ... 
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CHAPTER THREE 

I-~······ ······~::~==···········-·-~=::====··I 

I : 
"""'<::"4"'f"" ··"·;5:: .... ..1 .. 

p, :, " -1~ ! 
• r..<!":"" r'-'-'" "-l~~ !"i~:I"'~ ..,..,<; (>,~ .:. ... ;.... " -f' ....... ; ,,_........... ;" 

i,,~€1 r'H~ i Y I. "l'"- I 1:>"ii~ttL~li I "'1'" I! I 
i "T "l rJ.,;n:;;=Jl i) .• ,;...~~ .. -.L .................. '." .... _-.............. .. ........ ,~ .. ..J 1 i i ! , ... .(, .() 1 i' ,,; ''i'' .. 'l L .. _ .... L& ... U 

, ':: .~<// ... )" rw-~ .... ";,, ..... , V,"" •. { t; , , ill , 

...... ,--~j ...................... L_I_ ..•. Ll""lU_~"~ .. J! (~)"' I 
! , ; '1', 

··i':~"]\'<'·\:··;· f ~' , , ) : 1 1 l { jj 

LL~~_1"!:"~=L,J_~~I",,'J~:L 

Fi9· 7 Aulornatic Uquhi LrJ'vc! Controiler Circuit Diaqram 
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3,1 DESiGN CALCULAT!ONS 

For Urniting resis{n!' for a!1 the Uf]ht Emitting Diodes (LED), for pO\Ner (Dc) 

indj(:8ton, hwe! fndication, and for alarm indication respectively Hw foHowinn 

value V<jdS arrived at 

F ';:, .\~'(C ::..yU:L·'·'··········--------·,·· ('I ) 
lUi 

Vec:::. '!2V 

H ;; JL.:.:22 ·· .. ?JL. .,"; :),2.G.lo!":ins 
30 >: iO'; 30;::1(j" , 

Frorn cornponent date bock, lhf': p(Aerred value dose to this is 330 ohn,s and it 

330chrn "·NGS use(L 

:>'1'1 FOR RELAY 1 

Hesistanc8 of relay coiL 

j (Riv1"! ... 
'". / I 

Y.~~2~?"··· ~.~.~.~~~~~~~~' (2) 
r<. (Hly'\ ) \vl'lere; 1 (Hiy1) ~ 

n (Hlj'l) 
\;G(~ 

(.;;,;;:("0 ·t<l"" ~'Di:::'\1 1'1',;1 e: !rr~:<v>l' ':" !l.",,~ ,-:~~,l!"'!'t()r lo~ >'1(~ 

Current thrnuoh rday GGili 
~ resistance of reiay coB 1 

:::;:; Supply \/oHaqe 

...... <. . ... ~.. ~ ~~j .; .............. ~ .......... Jd ..... -...s {~."l. d. ~;;) d l .... ~ ...... n'd....... . ... A 
Ie ;;; I (Hly1) :::. .. V~& (2) Vee:::;:; 12volts 

H (F.1/1'1 R, (Hi;i):::;:; 2910hrns 

!c :::. .J.;?.. ~ 41 rnA 
291 



41 x 10 x1.S .-;:; 61.bm)\ 

Working 'NiH1 a beta {ado( of ten (10) we can calcu!ate the value of lEi using the 

curren! nain equation 

:c 

Ie 
p 

\tVhere k (collector Current) :::. (::H ,5rnA 

p ;;; 8da ;;; 10 

:::.C.1Snv\ 

hi;;; 6.'ihmA 

CalculatinG tlli:'} value of the base resistor (Ro) of tr~msistOf' Ql usinG KirchhoHs 

vOltage kil,V (K\!L) in the input lOOp. 

~Y~W"·'~""~'.' (-4) 

\/out ::::VnE ·f· 18Rn 

\lout :::.12 .. · 1. / ;;; 1 (}.:) 

\J::!:: ~:·f).l 



... t' E t' r'rom 'ne -fW8 jon 

\io!.il 

Ff.l ~J~L3=--Q.J -;;c D.G :;.:.15GO.9H .. 2 
C. 1 5 !. 'j 0·3 G~'\ 5 xi 0<) 

From tho cornponent data Uy:~ pn:::ferred vnlue dnsGst to this is 2.2k ohm 

Where l:;: :;.:.Dase current 

Frun: the value of i(;;n,:x ;;; 61.i·:im!\ it was found that NPN transistors of the code 

Frorn cornponent data book 

NPj'·J .... 8el06 .. · 50v, 0.1/\ O.3w, 300klHZ 

8c108 transistor vvas chosen. 

For FO and R3 nWl·ct ...... resbto, Value is chosen for the bl'Jo, in order to 

Hmit the current drain so H~at it \:'\fm not to!! so much on the power supply, this is 

r rom ohrns law \I ;;; 1Ft ... J..2~M""" 1.2m!\ 
i ;;:: \j/R 10,000 
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H :;:; F<3 ;;; iOk ohrns 

-::; 0.24'1>1 

! : .... '" .. , ., r)t., 
.):;:,1:;9 i l. r\, 'j i4 V,! resistor 

For the a!arm circuits components were sb!ected based on the fU!io\iving 

cainJla!ioos. 

The al;.:'mn circuitf-; Fire two: 

.,'H'e first handles thf; first alarm condition ;:md; 

./ The second handles the second alann coo<.:Hion: 

Lach of the circuit b rnadH up of the foHo\,',.IinQ 

-/ !>.. relny 12 volt 

.. / A b!OCidnq diode 

./ An indicator (LED with Urn!iing HesiskH) 

3,12 fOR RELAY 2 

Rm5istancf~ of Heiny coiL H {Riy 2) :.;;.> 413 (same for both H!y2 and R!y3) 

fherefore current th;Jt vviH f1cJ\N throuGh the relay coB is ! IF'::) :,;;,,,>hz~ 
;:~ (::~jv/.-' 
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k; = ! (r,,;;» (since the reL-lv Cod current is the collector !oad1 . ...../ ~ 

1c = '12 =29::< 10<~A 
413 

ic;z 29rnA 

43 .. Smf>... 

Ie ;"-;[)I; -;:: 43.5rnA 

Frorn equation (4) 

RB -::; fLO 
2:·~3":;-·1·(i::s···· 

3310.JL 

F (orn conlponent data book a preferred valve of 3,5K ohrn was chosen fur this 
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3,2 CALCULATiON FOR THE OVERALL CURRENT DEMAND 

3,21 TOT AL CURRENT DRAWN BY PUMP CONTROL CiRCUn 

CUHRENT THHOUGH 10kJ't RESlSTOR 

1:::::- 12... ~ "1 .2rnl\ ';~>L2 1 10''! 
10110::; 

(; (() Y '11)"::' t, + 4 ~ )( If)<; t.>... ·t 4 '"),Y':<'l r;-3 f', + 1 '.> ){ 1 nt> .. 
..... J '.~ .: .... " ,,~.. > .. " ,.. ',. i ( , ~ ..... ~) .. v t··... . .: .. ;, .. . .. ". 

322 TOTAL CURRENT DRAWN BY ALARM CIRCUIT 

Current through 02 ;;; !0.2 ~ J..?:-!JJ.:::: .. :Ll. ~.D5.~.,..... ~ 21m/\. 
3.5 >< H) 3.5 x iO 

C"', '!'!'''''''l~ ("'"\"\<::' 'r'!"'~'(\ l)\i p, '"1",'::"<" -::;'"»' {~ (rl b, ... ''''~ ..... ,~ l. •. (',.t v<'~ ,,,-,, -! LJ ,.....$<.~ ........ , ....... , .. ~ .. ,' •. "', i" .. 

21 



323 TOTAL CURRENT DRAWN BY INDICATOR CiRCUITS 

For De povvnr indication T -;;; 1? vvvv·.w···. 36A rw\ 
330 

Tobi .... 66" 'I rnA 

324 CURRENT DRAWN BY REGULATOR 

U.:r!812;;; 81'1'\/\ (Quiescent current) 

P,crcforB current dr3vvn by the f;nUre system is 

Tot<.d Ct;tr,;)nt dra\;vn by pump control circuit. 
+ 
Toted curront drawn by alanYl circuit :::> G<'L9mA 
.!. 

T "'l"':ll i'l "rent ljr''>\~'" ~'l'{ ;p(i;(,,~t(·»· eire I'" :::::.> G}·f.),·, !rl'lt" ~ '.. t t ~ ...... H .t ~ :.. .;:::;: <t v ~.. ~. "j (.: ;: ~''C. .. ~.... s ~ ....... '" t ~ s.. ~ {; -.. 

Tolal Gl.Hrent drZl'Nn ::: 62.6rn!\ + 64,9mf\ -1- b6JmA ~-; 1133Jkn!\ 

Quiescent current k:.:' Ie requ!ator ::::: 8tw\ 

He::::: 1;)'1.6mA 



3,3 CALCULATiON FOR DC VOLTAGE OUTPUT (Vue) 

Drop nut voltaocfm iC reGulator :::::: 2 Velts 

Teta! Vctlt3ge ;;; i:2 + 2 't, 1 A 

". 

'#v\;J.:";:': "l ,41 }( \J <;c ~ 
, e',' 
("' ............ ----' , ............ \ t) ) 

} 

!dC ;:,' 191 .GmA 

\/dc;;; 1.41 X ~Va(: 

1.4 '1 
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3,4 HL TER CAPACITOR 

(~~ LJ.f; 
\./( ::< 2f 

Vii· {~..;:\.J.Q:? 
\/r x 100 

154 

de :::. Dc ou!put current 

Vr :::. ripple voltage 
\/ rlz; ~ Dc Supply vo!tane 

F ,;: frequency :::fiOHz 

!de: :::. 191.6m/\ 

Thf.~ filler C80dcitor value chosen c10sest to this va!ue is 2200uf. for bettur filterinG , . ~ 

and [)<)Her ripple rejection bncause of the vast diHetence in value ca!culatf:d and 

:30 



3,5 BLOCKING DiODES 

Peak inverse voHiJqe iPI\!.} :::. 1 ,is x Vac and: 
'- ' 

Vac is tho transformer secondary output voltage 

Ie-Ie is the Dc current Elt the fBter capacitor 

From cornponent data bOOK the PlV of !N400'l is1 000';1 and a is H)()OrnA, 



CHAPTER FOUR 

4,Q .. CONSTRlJ.~T!Q.N ANP TE;STH''l.G 

4, i TOOLS AND MATERIALS USED 

tools and rnaierinls \,vere used, S()rYw of thern dro briefly discussed herf.L 

~ Bread board .... this is a plastics bOclrd on which the circuit is set up 

.c~n'I"r)r'~"ilv ·tt) .",-""",,.d::'j·'·· tn'·ll ,t ;" \~"J' "k'rl"! "', ('{'''J'''''! 'l"'j tc·; Ijp,c',nn {,),,;fnrc:' ,t 
(,," !~) .. " Cd" Y , .. <>-h.'c;, , •. , d ",~." "'> "" , ~; (.< h.·' «1< ,~. ,. '''''''<~Y' .~o ", ':" , 

IS tfan~:dBfred to a 'len> board 

conductors. It is used kH penn8nent construcHon of the project 

Lead... tillS IS a rllf;ta! 'Nith low melting point It is used to hold 

So!dednu iron ... it provides the I'leat needed to melt the ien.d onto 1I1e 

Vero board \'Jhen connecbd to DC nv:.'!,ns, 

rnultifuncUon electronic 

instrurnent ernployed in the measurement of voltages, resbtances, 
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42 HARWARE CONSTRUCTION 

In construction c~f the project, careful planning of tile drcult layout nnd simple 

maintenatl(;e ar:d this rnade H easy to keep track of pin numbers during soldering 

Coron.;;ction betwefm the CtHTent and the Hqukl level sensing circuit i;j 

43 PROJECT CASING 

\/Vood with fonnka fifllshinq is used to case thE; project, I.,vith dimensions 

25Crnrn xH4rntn x 90mrn. The skio panel is cut ;.11 Gc,nvonient positions for Um 

mainSvlitch, the rnanua! o\ierride, and tho fuse. The front pane! is perforated to 

two L.FDs for the F:l!arm circuit the Purnp 'ON' :;~20V Ac !arnp, tho buzzer alarm 

dtiHed on stratenic locations for Ventilation, 



The back pane! has connedors fixed to it for interconnection between the 

purnp (:l.Yd!ol circuit dnd the liquid lev!;;! sensinfl circuit The Ac povmr cabie also 

identificaUon. 

4,4 SYSTEM COUPUNG 

T!w:: transkmner 1s rnnunted, usinq screVJ~-:;, The circuit board is mounted 

hnrizontaHy at the base inside thf~ casing to a!lO\N al! the out90ing \vires io tho 

45 CONSTRUCTION PRECAUTIONS 

'* !Cs 'Here mounted on !e sockets to dvoid ovm hf:aUnq them and for 

easier troublo shodinq 

Lxce~:;sive heatinq or cornponer1ts durin9 soldering was avoided so that 

they do not bum out 

circuits, 

Polarities of cornponenb and pin cGofiquraUon of transistors >.ind Ie'?;;: 
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Ali components are tested and certified ol\oy before soldering them to 

the bDard 

The tern1ina1s of all components vvem scraped and \jero board surface 

scraped beforb solder1nq. 

4,8 TESTING AND RESULT 

tor simulatinu lhe various levels to be GontroHed and n·.,dicated. In the absence of 

The device was s,<vitched on and the Ac indication lights carne on, the 

the 220v bulL (topresentlnq sipnals tD purnp rnolor) carne 'ON' indic:;:'.\tinq that 

(HqUld level sensors): the rnld point (ye!\ow LED) carnf~ 'ON' at the m1d point ot 



With the closure of 8witcil 6 (F{SI 'i located at the 'hi(1h Hic.Jh' level in the 
, .1 ,J .. 

tank ... the m€cn L.ED (indicatino tank full lovel! carne Ul) and at the 3Eml;;; time 
'''~ , .. / ~ 

$iS]f:aL tu the 220\/ larnp v,ms cut off and the brnp switched 'OFF indicating that 

the sarneway 85 Rsl & Rs2 (Rend s\llitches), Ms2 (!v.t) level manual s\'Jitch) 

'ON', and ?As2 action is tumed 'OFF, they also S01ve as <1 rrlf.H·ms of testing H the 

LEOs of the indicatinG circuits is in (lonna! GondiU',')fL 

Switci"\3 (Normally connected) "Nas pushed :OFF when larnp 220;; was 

~7 PROBlEMSENCOUNTEREO 

Uu1inq the teUing rerlod, it 'Nas found Hmt the ~,>ysten: was not respondinG 

i't ''';"}'V''~' '·',r,:,..,t ':If*~H' H,'<:; !ii'" inc Pc".;..},;'" 'ON'\ILE D ifl(]icfIHcn \vas not ,''' 'v" ~: :...... ~ .. ...... ~!~! .. ) .... ({'.d s.~ H·.... ~.~..... \ ....... < " ...... ~ _. r _ 

corning ·OtT. it '>VdS found thai it \!v3S as d result of wronn polarity, the pOlarity 
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CHAPTER FIVE 

tLO CONCLUSiON AND RECOMMENOATlON 

The project worked as f~xpcdod torn the result of tho tests carried Gut 

Tho rnaterial uSf;d in buildmg tho Autorndt\c Liquid Lewd Indicator! controller 

were iocaHy sourced with careful attention 91v0n to mabria15 constH:ubng the 

rnedit . ./rH and honce chances of contarnin8tir)~i the (nEcHum mducEd to zero 

The conslruction eli' the design exposEd and mad!.')- the student foon') 

The purnp C(Hitro! circuit wii! act accorci!no!y by h.lrning on the rnuit.ivibrator 

;Nhich will rnake the output or the bfS5 timer Ie to no hlgh or low as the case rnay 

FinaHy, the ClffHS and objecHves of nw prqect has been achieved, though 

'1'.!!lh HtUi:'; probierns oncount0red Lut duly H::f,o!viJrL 
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5.2 RECOMMENDAT10NS 

This can be Improved by using differentia! approach liKe varying resistance with 

liquid ievd Th,;S mahing it possible to know the exact ilquid level in the containm 

operator stalion, this mode of operation can bo furthnr worked on to bring out 

Furthermore, interlacing the device with a computer with developed 

progmmming wntroiling routln6 siUnat process", would be a step ahead, 

especially if the program has an explicit way of locating and displayin,. faulls 



5.4 LIST OF PARTS 

Main Switch 

Ti 

D 1·-04 ~ 

fviS2 Manual Switch 2 

iv1anual SVvitch3 

Heed Switch 1 

R1, R3 ~ H}Kohns 

0.\ Uf 

F<4 
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06,05,07, DS on. 010. - ProtecUc)n Diodes 

fvl1 mot(}[ purnp 

02 PNP tf~H1slslor (2N2904 j\) 

Hiy2&. Hiy3 ~ 

L 1 ~ Acf220v) Larnp 



APPEND1X A: Comph~te SchBrnaHc Circuit Diagrarn for the System. 



.APPENDIX 8: Circuit DiagmlH cf the Liquid Levei Indicator 


