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.ABSTRACT 

The project is inh~nded to display six LED's (output) accordingly in <'J bar graph rnode to 

shov! th(: leve! of wut:.:')r (input) in a tank. One of the LED's is red and indicates the 

v}rnpri:.;cs the H:nsing unit in the unk, the driver unit .dnd tlw po\ver supply unit 

vn 
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(]-lAPTER ONE 

101 INTRODUCTION 

The impofw,nc'c of liquid level control h.}f dmm;~::;ti<,;: i"md industrialptlrpos.:s cannot h·e 

In the agricultural sector, when;; a brg.: quality ofwakf is necd.cd {(y, 1ffigatiofl 



diAances apart flynn each othn and abp from the feit'relice probe, 

of being taken urunvnrc \vlwn the lank or rescrvoiri~~ empty, as \:\,Tll as when the (ankh 

{rrv~;;r hcad tank L tH1(krgwund or is opaque (1-(:, when (\1(; level of v~'atcr cannot be 

seenJ .. 

reniGV.;n;: rh;: ta.nK ccrv<:.r and dipping in a rneasunng stid';.Thesc lneihod::i are mnstly 

1.2 PROJECT AIMS ANn OB.JEcX'rVES 

indic;;Hnr 1S aimed at achieving the 

~' 'I' 1 ·t(H. (}\V.H~g: .g(};t.3: 

" .!. 



1.3 FROSECT OUTIANE 

Chaph'I' four: This chapter covers all the dculls of the construction. ~HKI testing 

proC\xluf~;;S employed to [l;.::::hieve the hnal product. 11 :~pans sirnulntion of the circuit 

diagrarn on the c<)rnputcL hn;:,Jd bOHrding ;ind ~mh.k"ring of tb;; cOHlIxments on the vern 

.• , 

... :! 



recomm<:ndations .kH' funher work on the project tork in ftrt!ln~, 

1,4 .METHODOLOGY 

The nwthod e1r~pl.oy{'d in the design and construction nf a \va!cr level indicator ~:~ 

Muhi.pl~;.: point (dbcrcte) sensing techniqlw iind a dr1.,'cr unit (circuit) is w';cd h)!' the 

h;vd indk~ator sensing (j.nd output (LEDs! re~>p<:(Livdy. 



C~HAPTER T\VO 

1,1 LfTERATORE REVIE\V 

! ' '1 1 I"" '!" " <: <::tedH1g l,H: ~~ve ot llqw,(! Hl, a tanY or rese.t"v'Olr anses. 

n~gulator IHcchanism in Cin:.ecein th~ pl::rind 3(}OBC to j He using ft~edback. contrd 

s;/skln; tk; .float detect,:;; the \vater level and controL the valve that cuvcrs the v.:aler inlet 

and n::<Jdin~ how far un the scall;; the Liquid has \vetted 121. 
~...... ... ~. -, 



surflce of a liquid by means of <'l suHable trmlvlu(:cr is 'l.nolher method of Equid h:vd 

moni!orin<> the lc\/cl Oi~ ().!'j ;"1 "p(rin" v'~l"'l"':'i' fu,,··j f,.}?,l:,. !> '-I ','lti'rr"'li"> <."·",,i·,~.), ;<;,.; .j.',,'''' n.(,.>!,.''; . . " ..... _ ..... t".> . '. . . _.i . ~ 0.. - S .... ~. ~.,. s .... s .............................. .. ~~qr-.. ~)~ .-! •• }.~ .t.ot. ··v· . H .tlo".- '·(s· .. ~ .... }. ~ ( ~ {............. ~~ 

principle that l.he hydrG~4<1tic pres:mn: dm:: to a liquid is directly proportional to its deptb 

of the vesseL The Equid level is lb.t~n rduted to the rneasHred pressure according to h';: 

systcrn located in a liquid t,lnk or reser ... 'oir. 

OK' hquid reflected back liom the Equid 5urLce into <l.n ultrasonic energy dekctur:. 

6 



Jhed to the iw;ide (If' ahnlk!\v tube, which generate~ ikxural vibrations in the tube at its 

A phase: !(h:b:d bop (PLL) cin::oit is used to track th(~ dU.Hlges in reSl.Hwni 

frcquency <Jnd udjmt the rxciLdon frequency appiicd to the tube by ihe piezoelectrie 

ta.n.k~ or othf:r applications. Low range units <'lre ideal f()f open ... channel How 

T11t, irnprovenwnt in technoli.gy in tIK semi;;;:(mductor industry. led to the 

Sob.:b) seHi,or \vhich can be built u<ng. an older style telcphone hand::wt v:ith all 



400Hz. Vi he!'! the prohe 

'1" . '. j . n.lS proyx~t ma.f;;~~;~ 

Ci1r:m;;;ih.HS, lnkgrah:d circuit;." ete and is used only to indicale the kvel of \vater in ;1 tank 
. . - . ~ 

.) 1; .~ 8'r"n:(~ . ·~.r~( .... Qqn~,'l\.-2·~i·N···~·· '·~··ri·Ctn"H(·.~ ~ l~~·.~·! 

.~'J'" l. .... ~: ... 't .L .... S ... ;:?I.8_ ... .:';~.:,~l. .... f~.~..: .. .. 8.I:A .. 8 . .. 8. I..: .... ,rl.~'~! .( ~., .g, .• ~~'-J 

t(>rpredd.tnn;n{~ level indicminn 'Nith (IN .... OFF contIni and fix C'J1Tl.1nUOUS level 





3.t CIRClHTDESIGN ANn /\NALYSIS 

The dn::uit design Hnd analysis tonsisu> of the different si~\ges nalndy; the pO\V0r 

The lnaim el.ectricity supply is an alJcrwtting current (AC) at a vGJ.tagc of 220V<24{fV 

·The power supply unit cnnsist;" of till.? transformer. a bridge rectifier, ~ 

lEter mId avohage {egukto[ whi.(:h r!!l. hmctinn together to transl{:mn tbe AC voltage 

iO 



'"r'.?< ~ ~r Y~'n,~ ~<S ~;;i">'~""~"i"- ,n?n S n*"?("~ll<'?«'} Y'~"~~)NS""' l f:i, 8._~ 1. I~/.",\! -~{, .... g ~.,1g.'\._:-f~ i ... I~ ~, ... i I: .... _ $l . .I .... '-'-. .3, .3~._ , .:. .... 

This is tbe stag<: of the power SUP»!y unit that inv(>lves the reduction of the i\C 

is an ekx:trlull dCV1c<: that pmv1eics physic;;li relation hetween the ::>WV /\.C main and the 

primary vvinding ~lnd tbt, secondary winding. Figure 3.2 sho\vs the ci.rcuit syrnbol of a 
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the turns rado or n\.rmb~r z-;f turns of the prirnm-y \vinding N j io Hwl of t11(> secondary 

:::240V il2V :::20 

I). =5001111\ ::::::: 05;\ 

Pj "':P,~ 

25rn.A x 240 ::: 6\V 

,~tLL2 '~·<~X~{ ·t·~ ~{(·"r,.·~.{t"8",'S·) s<r)'8<'(-",pr8:!,~(" h. "p't',r"'N' ·~S' 
.1. _1 __ I.j.~ I~.t . .< .,.i .t.l. I.I_ .. I~ t. 1. I.') .... 1. l.r .g ..... [\. J. I.\ .. I.{ ~" 



(}Aput Yn;rn 

1iansfomer 

(r<>m point A to B) 

ThIs cin.:uit i'lchieves til(; <lin) <>fmaking current How in one direction only (DC) 

14 
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3.1.1.3 

, 

'rlP<~ qn .'1'1;:n snr;-,('<l'l','l'(" ~ 'pu'~N'" . .f.- .g. I 1..,1 .L'{~ " .. I .L ... U· .1. -/"' .... s . . HJ, S 

The filter clrcu1tLmw:, a pan of the ix>\\,er supply UH1i ::Kl as 10 minin-,ize thl? rippk 

15 
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3.1.1.4 'fHl( VOLTAGE H.EGlJLATOH 

unit lS 
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(;utput krmi.nal, and a grcund !.ennln<lL The rnnnolhhic vnblgc rcguLtor Ie chip 7kLL2 

Vi 

121 

iN 

!~~~.------- .. -.. -...................................... ······················-7 
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12!··································--~--~~·~---··-·· .. -....... . 

..........•....................... -.-.. --.----~~~ •. -.. -.--. •. ---- ............... li<-

(c) 
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:.:tL2,1 THE SENSORS ARRANGEMENT 



/ 

V 
G~!:!;~~;;: 

3,1,2.1 TANKlRCSE.RVOl R 

'I)" >'Wf";n"·'" ;:Wi"· nl"";i~i·,l ~;c! "I'; pq! ",.., in'l"'}) ,I)" t':l"j', "I'll" f,(;t'1f'){Yl ()~" ~l,),> <:"l .... ~;{>r<.; ',>rr><'ll-":"'j"i~;-li .......... } .... L_<. .. ~ .. ;, ~."'·~V t.lV~"""""'~". (~~., "(".,:- ~"." 0; .... .. n . ....... >.<.l;.{~." :.t.. ....... ,.-'.' .• ~~ .. {~{-"- .... , .... 1 .... ~,J'~ ... _.~ .... }.>! ... A. ... ~ ... t:,,,,,,,{,~,,,,,,, <. 

supply unit, The rnajor IC:':,; are the L\:B9l4 ,and the 1C555 i.irncL h abo bas (inc PNP 

3.LJ.{ THE LM3914 nOTfBAR IHSPLA)' HHJVER 

19 



needs Hopro{{'ction against input of 35 V ahov(~ or hdow grolHl{t The buffer drives 10 

dispLay fivG output LEI)S). 

LED voltage;;; 2V 

'o:lKO 



:U3.2 

d<;:ctrical energy can be convnted into light, ~~(H.md. ur movcrnenL The output of <l. 555 

tlmt1' (:an deliver HIGlT than i nOm.i'\. of current This means that omput transducers 

including 

(outnut ) in nrovidc a »!arning when the 'Nm~'r l<..~vd ii:tlb bdnv/ the low~::,J :,enslng '1J01.nt . . { - (~ -

'V:(~ drops bel.ow 03.3 of the [H'(wcr supply voltage, If a l;::d (L6) is ,.:;rmnccted bd\v!;:en the 

21 



THE PNF TRANSISTOR 

is 

3.2 CntClTf IHAGRAl\lANB OESCRIPT10N 

L\n914Lim~ar LED dot bar display driver {leI} WhlCh drive::; five gn:cn LEDs (LEDs 

1··5 )In <:)rdcr to ohtain n bar graph 1l1ode of nk~ 1.\1. 3914 so {h~'lt t!w height of the green 

tkd high (v"hen 10'1':, the Ie-I i~; in dot rnode} 



The fud 

bC{'yvccn pin~; 7 ;ind B. 

~~:-: 
~;,):;:;. 

~~~~ * ," ," , . . ~ 

Sl , ..................... , 

2:lO'~~~·;)\/ . ~ 

:!'~.C :j :~¥: 2.~ ~ 

. 2.;:k 

r· 
'.' 

: ...................... ~ 

~::;{:t. 

[C2 



ICl'~:=; outPlH directly LEDS 1-5 VI;.' th'~ It'T~ i'~:"'rp"lt 'fl'vl"';"I''''~ ~ ~. ....... ~.).l,.: ..... ..... s.1. ....... 1....... .. . . ~ . . dL j;'~b 

::UK) 15 and so on. 

The input signal kIf I.e! )s provided by an assnnbly consisting of dK sensors 

As shown in figure :L9, sensor 1 is connected to ground while sen:30rs 2-6 

form ~l voltage di""ioer and so d:x)ut 9,6Vis HppLcd to Ql 'sbasc and so Ql's emitter is 

~.'n·'~ ':1" ~,>y""" j f' ?\< Hill'/,}l P',,"""l'':; it''''l'' n 0"0 '\ 'I{' '~l"i'i'''i'i '(~n''>i''~< ih-iWj"'!~ ':1">-; Ti,.;T) <'\''''''l'.t''''·l.' )-! •. l'. (.t .... d .. '"'"., ... -1.;. .:. .f~.~ .. '( ,..} ..... ~ ..... ~-' ........ ~~ '., ;:'~.o(.(.1. ... ~Q ... )..:/. -':..~. ~"..t. .. "":5.. ~.~ ... . '( .. - t..:.-':. .. {t;fix 1. ) ....... 'O;"'~,M, ... ·O~N .... u .... ~ .... , 

green LFD(L5) in the har graph lights. 

24 



LEns, 

Ql ~s nect~ss<1ry to provide a n:'<1soHHbly 10V/ impedance drive into pm :5 of 

3,2.1 CRrrlCAL -LEVEl; INIHCATION 

defector a_nd simply s\vitchcs its OtHPU! at pin 3 high or hnv in response to a signal on its 

thre;,;hold and trigger inputs (pins 6 and 2) 

15 oiL 



3.3 PHIN{]PLE {}F (}PERATI0N 

) .... ( .. 
t .. t:.L) 

(ir:put) 
c.{rc~.}f:!. 

output is based on light dispby of light cmiHing dio(k~s LEDS (6) according tu tb: level 

<l.nD eQually ::;oa<.x;d usirm. iJd;;\stll..'. tube -VVllich is ~;upp;o,led iI\ the botton} of tbe tank. If ) ~ ~ c:, . 

\Vhen th(~ ,,·vater kvcl reaches the se.;;ond lowest sensor in Hw water, the critical levd 

indicat<>r Ip:d LED) is ~~xtingui.shed <Hid nne LED {gn:en) 1::: driven (LED 1 ).\Vhen the 

~,o on until an the five LEnS (green) ,:aT driven when the \vntcr level is just abOVI: tb: 

26 



4.1 CONST'HVCTION 

rnodil1c:;\i.iOl1. 

cnnstntCtion. 



Vn!. 



L AI!. :;;ohkrcd joints vvere fcstcd for (;cmtinuity so J5 to ~r'ioid unnc.ccssary 

sohkrmg. 

4 ., 'l'1ft~'rl<lN(:' A1'<lc'l) HIi"SI)~ ,"1.',8' 
-)M I I .... ~ ..... . 1. J. _ ~1 ... t~ ." 1'\..1 . ..:"-. \-. ,t" .. 1 .... 





Olrrpur 
I·································,··················· ................................................................................................. " .............................. < 

GREEN LEOs REI) 

{\'/ j\'[ 1'.RL[\/E1..) LId) 

L5 L4· L3 L2 J j .. 
;I. ...... . 

f··· orr OFr OFF OFF orF 

ON OFF orF orr OFr (.iFF 

{)N ON OfT (JFF OFF OFF 

···f···· 
·()i~ O[<! ON OFF :··6FF 

..... 

()FF 

ON ON ~ ON ON tWF orr 
...... ~ .. 

ON ON ON ()N {)N OFF 



5J, CONCLtJSION 

.r--'l:r ~ H'r~,;'[t-r;<l\!rr, 
\. ..... 11 '"'\..[ .,1 1. .. ..: f"- l~ I.. .l: ... 

- 3 - I If'·· ' " ., I " pmvloc know o'gc (> , tHe V-i<l1.er quantity aval!ane lor w;;e 

5 2 rl<~?(--'(''&ro,,*,'ro,,*,'r.;<Nt} Al"'~()'N' ..... .,. I'-.t.-! .. , ~.J'J"'.!.r"J,I:.... i ... 1~ l . 

the level of \'Ya\.er in the hmk or storage kvcL This can be irnpr(lYcd on by im.::,orporating <'~ 



. .., 
f, 



LAB914 linear dot. bar driver! j:1 

BCS58 PNP transistor [lJ 

rN40G4 Diodes [41 

>$ O,! pY Green cap 

82 KD [lJ 

* 330KOPl 

, YOI.·Oj .\ .f ..... ,;(M $..'/ 

:won rl.! 
100 KG [n 

470(1 Trim port !.l] 
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