
DESIGN AND CONSTRUCTION ()F AN 
AUTOMATIC SECURITY QUTC)OOR 

ll,GHTING'SYSTEM 

BY 

UMAR G. SHEI-IU . 

2003/1548,1 E.E 

A THESIS SUBMITTED TO THE DEPARTMENT OF 
ELECTRICAL AND COMPUTER ENGINE.ER.ING , 

FEDERAL UNIVERSITY OF TECHNOLOGY,} ~HNf JA. 
IN PARTIAL FUFILMENT. OF THE REQUIRE~V~ ENT FOR 

THE AWARD OF BACHELOR Of ENGrNEERING 
DEGREE (B.ENG) 

NOVEMBER, 2008 



DEDICATION 

I dedicate this work to my parents; Alhaji Gnladimn Shehn and Hn.iiyn .tanntn ShdHl. t~'r \\ ith 

oul their surport and guidance' would not he where' m,1\ tndn~', 



DECLARATION 

I Umar G. Shehu declare that this work was done by me and has never been presented 

anywhere for the award of a degree. I also hereby relinquish the copyright to the Federal 

University of Technology, Minna. 

Umar G. Shehu 
(Name of Student) 

... '-".: .. . ~l'.IJ.~ ... 
(Signature and Date) 

Dr Yunusa.A. Adediran 
(Name ofH.O.D) 

(Signature and Date) 

iii 

Mr E.O. Nwozor 
(Name of Supervisor) 

.~ .. rt!~ ..... 
(Signature and Date) 

(Name of Extemal Examiner) 

(Signature and Date) 



ACKNOWLEDGEMIl.,NT 
My first and foremost gratitude goes to Allah (S. W.A) lor giving me the ability and 

moral courage in undertaking this project work to its compklinll. 1 would :l1~() like..' h) 

acknowledge the love und affection of'my pnrenls lind sihlings: Alha,ii Unlndimn ~h 'l ' I . 

/ /aji ya .Ianatu Shdlll, Ahmed, Aliyu, Ibrahim, YahYII and 1 IlI\lwn Shl'1\u. t\ I~ ' ~nl til\ld~' ~\) ':; 

to Mr. Eronu for his support ancl assistancc. my supervisor. Mr. Nw()zor of tIll' DI.'partnh.'nt \)1' 

Elect/Computer engineering for his guidance throughout the course. construction nnd project 

rcport. I wou ld also like to thank my coursc-mates nnd eolkngues espl'ei:lIl .·: Shittll. Khalid. 

SCLln, Mohammed J lassan. 
. I 

III 



ABSTRACT· 

The I'ruje l'~ presents An Automutic Security Outdoor Lightillg Syst~'Hl . \'Ill' ~ksigl\ is [I.' 

ensure n rensonahle level of safety and security o.n bu\ldin~s in the hnurs nf thl.' ni~ht. Th~' 

availability PI' ~j ccllrity lights in such places would 1I0t (lilly st(ll' h\ll'~lnrs t\\)1ll tt'Ill,~'ril\ :: 

with installnliol1s in and Hround th~ arens hut nlso. wo.uld guarantee snll.'ty l)r lh)Hsdh)ld 'l~ 

operating wi lilin such placcs in the night. The opcrutioll or this lk"icL' redUCt'S thL' :\I.' [i\ i l i~':

or mankind in the switching I11cchnnisl11 . It involves thl: natllml SWill.:hil1g OFF :md t):\ 

during the day and night respectively independent on human operntioll. The dcsi~n l~ 

preciscd and improved sensitivity. 
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Ci~A.,TF,R ONI~ 

1.0 INTnODtJCTION 

Recent advances in circuit designs hnve led If,) the prmiuclion ('If ~ystl'm~ that (,'1\\1\, 1 

house lighting. Apart from aesthetic considerntions, ~llch systl'tnS m~ wry llsd'ttl \\,hc' r\' 

power economy is of great interest. Lighting control mngl's from s\\'itl'hin~ 0 1 :md or!' 

light sourc~: s, to vary the illumination level produced by the light SOllt'Ccs, " Ul'h l'l\tlU\)\s 1.':\1\ 

he realized hy the means of progrnmmecl or intelligent circuits ('II' mnnua\ly ()p\.,t':ltt'd s\\'itl:h 

from where the lIser turns the lights ON or OFF as desir~d. 

!\lItomatie control systcl1l ;'nvolves the lISL' or pn)~rnmml'd l)t' intd\i~t,\\t I.'il\.'u,its II' 

swilch lhe.; lights as appropriute. A pl'Ogrillnmed control is nnL' ill whidl the.' usn spl'l.'itil'S tl\\: 

lime for the liL:hting systems to come ON or chang!.! in intellsity or gl) OFF, l!\ intdligl'lll 

c.;olllrol , lhl! ."Y'i lef1l is cupablt: of' interucling with th~ l'll\'irnl\ll\l'llt t,) lktl'rm illl' \\'h ' l\ I,' 
" . 

swil Ch () N or ()(o'I : tile li ghts or when 10 vllry thl' illullIinatil'l" h~' thl' li~1I1 SI\\I'\' \' ~ , 

!!ousehold sccurity lights or outdoor lights arc lIsed to illuminate ~unwulltiin~~ l~t' ,\ 

hOU SL: ill tile ni ght. Such lights serve iI vuriely (lrplI\'pOSL'S, I'IIllgillg 1\\)\11 Sl'~llrity, u~slht'ti~' l 'l 

de.;coriltiVl! li)r indicative purposes. ;\n outdoor light is l'X\K'l,'tl'd Il) bl' l)N in thl' niiht mI.! 

()! . ,- ill lhl! day!,iITH: , 

1.1 AIMS ANn OBJECTIVES 

The major purpose of this projoct work is tn kuli,,_~ un H\lwtnntil: n)ntl\)\kd s","'urit: 

outdoor li ghting systems. The project will therefore' Coells on the (k~i~n of th~ p,)\wr 

or>l:raled switC'l. This form the h(!urtillg or thl! lighting l'\'Illtr,,\ Systl'lll ill \':II'lI'US Ih'l\\ ' S, 

schools, or indllstrics. 
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1.2 SCOPE OF THE PRO.JECT 

The scope or this projeel
l 
work is lilllit~d to tilL' !lpplkntinll l)( St't\Sl'l' tl i~h t 

J)epcndent r~e ~;i~tor) which serves as a light detector tn np~l'atL' !Ill (Hltdlh'l' sL'l'mit'Y li~htit\~ 

system. This is becuuse sensor nre the most dTcctive, lind L'llidcnt t'lL'L' tl\)nil.' l'l)1H1,,'nL'nts 

lIscd to operate an automatic controlled outdoor security lighting system because of its Ii~ht 

sensitivi ty surf'act:. 

1.3 LIMITATIONS 

Thi s pn)jeet imposed a serlOllS task dliring 'hrcudhnnrd iml'kmL'nt:llil)n: this is 

Ix:e;lIlse there i~j a high reillY. Thcn. I dise(lvcrcd that the output l)t' 7·11 It ' is hi~hl)' mlll'litiL I 

which led to the relay shutter. Then. this led to the mndilkatinn nf this pwjCl.'t h)" l'h :m~i\l~ 

the 7<11 ()rerational Amplifiers to n compnrntor. In this case. thL' cnmpar:ltl)l' will l'l)\l\l'm, 

tile two illpu t vo ltage signuls rrom pin 2 lind pill :l and Ihe dinL'rL'IIl.~L' is l)bl :lilll.'d 1\1 thl.' l'tlll'tll 

0(' the com!larahx unamplified, with this, the relay shatter was r~dnc~d drHsti t::IHy. 

1.4 IH:Sf(;N MKl'IIOI)OLO(;Y 

When tile input he~d or thc systcm control is connccted In 1\ ~ 4lh' I\t' supply at :1 th'qu 'nl.'~ 

of SOlIz alternating eurrcnt is being led into the it1PUt l)r Ihe tnltlst'nl'mcr tllld 1 ~\' :\C supply 

is heing ohtained at the cUlpl1l or H !;lcp down tI'llI1SrOITI1L'r. ThL' slt'P dn\\'1l is rt'l,titil\.i b~ 
, 

J)iodes J) I and' 1)2 and iillereLi by capacitor C I for completL' de si~nnltl ~\') and \'l)lru~ ' 

regu lation whie l, was achieved by the lise of olle positive one negative 12\' \'o\tagL' ~glllatl)r 

Ie tJlrlJllgl1 the help or eapucitor C2 whose rutlelioll is tn stllhiliJ".L' tht' \ · \)It:l~ I.' 1'1\1lH Ih' 

voltage regulator IC. 
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The variable resistor is used to vary the voltage supplied to the inverting. input t)f th~' 7~ ' 

Opl:ralional Amplifier lIsed as 1\ cornplIl'Cltol'. The output or I Ill' 7411e is \"l)I\tH.'~!~'d Il) Iht' t';I:',' 

or the switching transistor. When u positive voltllge is llhlllinL'd III till' l)\\!I'\\1 \)1' 7-ll Il '. I. 

switchl:s ON the.: re.:IIlY thut lights till: hulh. When till' Ill'g:ltiw \,\lllaH\.' is l,hl:lilh.'d ;11 III, 

output or 741 Ie, it swi ~ehes OFF the transistor which in turn dC-Hcti\'atl'S tht' rday makin,' 

the bulb to go (W I:. 
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LITERATURE I~Eyl EW 

2.1 JlISTOIUCAL BACKGROUND 

Durin )! thc.; oldcn uays people protected their lives nlll! prop~rtil's !'Wll\ d~slnh: li\)n t'ly 1\\ 'n \)1' 

the unuer world by the usc or charms. Lighting 01' artincial illumination as l)l'l'\)~t.'d tI.' Ih' 

natural ill umination of the sun or moon. wns prohnhly tirst furnish~d by c \tnp til'S and by 

ton:hc.;s mau c of' woo:1. Cr.ldc :; lon~ lumps in which c!lm~ !'rom n naming \\'()t'\.;. in n pl)l)l \)t' 

oil melting greas.:! were L1sed by pre-historic people .Candle and oil burning lamps I\.'mainin~ 

Ihe.; rniucJlc..: of' the.; I <Jth century. when kel'(lselle IlImps with nllt \\,nYl'n \\i\.·~ and ~\:ISS 

chimne.;y camc.; into common usc. A fcw or these..: 1I1'tilieini snul'l:~s l)f li~ht :\1'\.' disl'usst.,i 

below. Thc.; earliest lighting system came /i'om fir~W()Ol! . Men disl:O\'l'rl'd that tl'l'dlL's dippl,l 

into animal filts lastcd longer gave . n stronger light. Torches \\'l'rl' in lIS~ It.)r s~'wr:ll y~'ms . 

Anoul the.; 450 AD torches were lIsed to light Ihe slreels or I\lItinl'il . Tnrdws li~ht. \\l'\'\;.' still 
J 

in usc in the middle ages. The first oil used in these early Inmps came from animals. The 'tiN 

oil lamp W; IS op':l1 slone dishes with wick reeds 01' pllll1t tihrl' . Tlll'sl' gnn.' l i~ 1I1 u:-;l'd ~~. I.'an ' 

rm:n when they rainlcd pietuJ'cs ·<.ieep in caves. Lumps hll\'c hccn in use I\.l!' nbl)llt 3tHW ltl'. 

Some or the.; ~ e.; e.;arly lamps wert! from the skllil of Sill II I I IInimlll~ . Thl')' h:ln' :l I'l'rt'i..'\.' t sh:\I'1.' 

for holding (j good amount of oil for supporting a wick. The tirst candk was st~lll ~ W:lS st~llk 

filled with beeswax Ii'om beehives. The ancient ·Ii gyptin\ls hnd ,wickkss cilndks IlUllk l)( 

lumrs or !all( W rapped with rags to keep from melting apart wh~n they arc hU1'I\\.'d . Th\.' 

Somc in g la~;s containers nre used 1'01' religious plll'pOs~s . Thl'sc ar~ Ihrl'l' lW t~)lII' inl'ill..'s in 

diamc..:ler and hurns /i)r hours, SOll1e cllndles lire liS tlllllls lell It.:et IIlId 1:1:-;1 II.)r YI..':lrs, In thl..' 5th 
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century, protective cases for light lanterns were commonly used. Lnntl'rns W~l~ (ksi~nl'\.i in 

many dirferen t. shapes. Cylindrical lantern and squurt: typl.'S with Cnnlll\iL'nl tllpS \\<.'\\.' 

popular. They were made of many materials su~h ns woods, metnls etc. rkt~)J\" U~51.), til!..' lx'st 

lamp oil thaI money could huy WIlS whnle oil. lJnrclilll.'d pctmiL'utn had IWl'll used in 1:\1\\1' 11., .. 

s(;v(;ra l yt:ars hUI a /t:t!hle und dirty flulllc. In thllt SlIllll' yelll" II gn.'lIt qUlIl\tity llfpCit'\lkllm \,il 

wa <, di ~<.: () v (,;n.: cI :11 Pt!l1nsylvaniu. I\t lirst, I~cr()sl'nc htlt'l\cd in \lP'1\ I:\ml's: till' 1'1'<.'1\ Ihm' 

flicken;d and was dangerolls to lise. Then, glass chi'mncy \Vas mude for lnmi '-. Th~ name' 

bl.!wmt:s slt:ady and gave more light. With the gluss to prntl'd it Ih)(ll Ihe min. Kl't'\)~l'n' 

lamps could he L1sed outdoors for streetlight. Keroscne lamps hllve nllt wil'ks. by 11ll' IlIrn \)1' :\ 

SrTwll knnh; the wick could be adjusted to the desired intensil\' , This hilS :I ~t\.'Ht ;\lh ' :ItlI:\~\.' . - " .. 

()vt!r olher ligh~ing sj'slem 

2.2 PHESENT DA Y ELF.CTRIC LIGHTING 

Static electricity produced by rubbing objccts lIl-',ainst fur was kth)\\"n Il' tl1l' :lnci 'Ill , ~ , 

Gn;ds, Phocnir;ians parthians and I11csopotnmiams. Some prop()S~ Ihnt parthians and 

Baghdad hatlt:ry, which resembles u galvanic cd!. III I (lO(), !hl' 1 ': Il~lish sl'il'llIist \\ 'illi:uH 
, 

(jilherl first used the ncw world "clcctric" and "cb.:tricity", in Sir ThlllllHS HI\)wni:tn 

pSt:udopodia epidemic a or 1646. In I Hth century, Benjltmin I.'nmklin l'lllhhl~'ll'll l'x(l,t\si\ ' 

research in electricity. He had theories on the relationship hetween lighting and static 

cl<:l:lril:ily, indl\ding his famoLls kite-Ilyillg experiment, which WitS n h'y :tllndwd II' :\ \\ '( 

strillg alld kile . f)llI'il1 g 1\ li ghtil1g stOl'll1 II SPllrI.; Sll'lll'i-:. hi s tjl\gl'\' slhl\\ ' i \ . ~ \h:\\ li~hlit\~ is 
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technology. Most notably these iJ~clude Luigi Galvanic (1737-17l)~), :\kssandr(\ \'~")It~l 

(J 745- ] X27), Michael raraduy (1791-1867). Andre-Mnrie I\l\lp~r~ (177 )-Il\':\(1), :lI\d (1 ''l'~~' 

Simon Ohm (17RCJ-I R54). With the discoveries from th~s~ ~ci~ntists. dl'l' tril.' li~htin~ h:b 

hccn dcvciort!d in so rnnny wuys lhut it rillY!.; u PIII;t :1\ 1\C:Ilr1y l'\'~l'y m'ti,-it)' ~)r I\\:ln. lh: 

study and rractice of electric lighting has hecome a prof~ssi()n itself. Tht' til~( dt",' ( r i~' 

li ghting systems an: disctlsscd hclow. Duril\g tlw I H·\O , 1\1Ill\y l':\pt..'l'il~It..'nls nimt'd :II til, 

de ve lormen t or a workahle clcctric incundesccnt lump w~rc cnndtll't~d . \n I ~ 7(j, Ih'lll:l:' 

Alva Fdison, dl!veJorcd a cmboll filull1l:llt inclllld~st:l'llt IlImp. l ~ dis\)11 l':lsSt'd nn \.'k~'tri, 

cum:n t through thin filament or carhollized thrend thllt 'WI'\.' ti g htl~' sl':lkd insidl.':\ ~l:tss t,ltli' 

from which all air had bccn evacuated by n vacuum pump. Fdison in\'\~ntil)n mmh'd thl' hirth 

o/'cJectric li ghting and the electric age. 

J':lectri c arc lamrs cc'nsists or electronf. drnwn between twn I'Hlh'1\ dl'I.' lt\)~ks \\' '\\' ~)ll' 

"flhe ea rliesl li!:\h ting device 10 make lise ofelectrlcnl \.;n~rg~' inwnkd :\l'l)lInd UW II "II 

J-'Iuorcsccnl light belong to the group or lighting devices knn\\'n l'olkrtiwly ~\:' 

Ji schargc tubes ; glass lubes filled wilh vnpollI', with d et:lrndes at hl)(h cnds. I ~ kl.'tt:i\.' ~' llITt'nl 

that is rassed hcl wcen the electrodes cwntltlllly i()l\i~_cs the "Up\lll\' ,,,!lkh bl'~il\s h' ~I~\\\ , 

producing li ght. Some dischmge tubes emit nnshcs or high intl'nsity light and :\\\' lIsl,i in 

li gh t houses and /()r uircctional beacon or variolls kinds. 

With the ahove mentioned lighting services. lives and pl'l)pt'rties ml.' pn)tl'l't l'd dUt' (~, 

technological advancement. Automatic security lighting system. tnking the ndyantagt' ~)f tll' 

recent uevclopment in electricity, is designed and col1strtH.: ted to eaSt' human s t\\.'$s in 

switching operation,rS I 



CHAPTER THREE 

DESIGN, ANALYSIS, ANn IMPl,EMENTATION 

, I :I ' (' tl t ) " 'Hie ~t.'l'uri t\, ' li~htin~ This chapter describes the module used In t lC (csign () l~:ttl ( I , 

, 
systl:JJl using · Sl:nsor. The theoreti~1I1 buekgrollllli or l:1Il:h nHlduk is thl: hlt)l'k di ;l~rmn ~)I 

automatic sCl:urity Ijghting system. 

Power 
supply 
Module 

" v 

voltage 
Divider 
Module 

" .... 
"omparator 

Module 
,,~ 
v 

witchi ng 
Module 

I ___ I 

,. ig J. ! B i'.lck d ia iSrarn of' an llutOl'Hlt ic sccli~lIy outdoor I i!,!.ht ill!,'. Systl'lll . 

Load 
Module 

Tilt: powt:r s'yst ( ~m module is the power h()~lse or the entil'l~ l:irl'lIit. this is H P~)\\'l'r s\lpl'l~ 

scctioll. Whl:n: :. he entire system gets its elcetriclIl ellergy, The light Sl'nSl\l' I\\H1\ a Yl)lwg. , 

divi(.h.:r module ".enses the li ght !lnd sends n signnl to II cnmpnrntnr. Till' l'l)tnpa1':ltl)r l'l'tnl'mt':O; 

the output i'rolll the sensor to a prc-detcrmined level. Its output tdls it' thl' it i,ltnin:\til)l\ ky'l 

indit:utcs dU'ik or dawn . The logic unit decides what thl: siglllli 11\)\11 tht.- l'l)lllp:H'nh)r illll'li ':0; 
. I • 

and thus enahh.:~l the next block in the diagrum to npcrulc. 

TIll: (kitty is n.:quired to cllsmc thlll Ihc signlll is not instlllltHIll'l)lIS Hnd llm:-; 

illdicatcs a valid lransilion from dny 10 nighl or viel'-VL'rslI . tfwithin thl' dd:IY tillll. tIll' h)~i~' 
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unit confirms that the signal is valid indication of such transition, then the S\\'ih.:hing l1h)duk 

is urivcl1 through the cotnpurutor Il~()duh!. IlcIlC~, Ih~' Illlld III tIlL' IHllpll1 i~ 1'1I1'I'bic·,'I. \ 

3.1 POWEI~ SrJPJ»LY MOnULl~ 

Power supply units arc electronic circuit thnt providc dir~et c\l\:n:nt (1)(') \,\)!t:U!l'S and I..'UI'\ 'nt 

from AC source, usually from the main supply 0,1' the , cketricity distrihution Cl)tnpHny lik. ' 

PIICN in Nigeria. The output is used to opernte the lllltomntic security lil,:!.htinl,:!. sy~tl'm , rhi :; 

unit COl1vcrts the 220-230V lie Illuin supply to -I- 12 v dc, which is to hL' wnstant l'\'fll if th~' l ' 

arc nucluati"ns in the ac supply vollage. This WIlS IlchiL'VL'd thro\lgh thl' t l)Il\""in~ st:\~\'~ 1' 1' 

operation ; 

( I) Trul1 sformcr stage 

(2) IZ cct" Ii ClItiol1 stage 

(}) Fi Il<,;ri ng or smoOI hi ng stage 

(4) Voltage regulation stag\! 

3.1.1 TIt!\NSFOI~MATION STAGE 

A stcp dowll Iruns!~ii'il1er i!i uS'~d 10 reducc2·H!lIc ('rllll\ Pll\\'L'1' I h)ldill~ l ""\\l'aIlY l '( 

Nigl:ri" (PIICI ' ) 10 12m.:. rn this pmjcct, Ihe two ends Wl'rc IIsed (i.e. ~·h) . rhe 1)\lIPUI \ ' U\'I\'I\ I 

raling of' lh<; lmlls/()f/ner Lls<;d is 500mA or 0.5A. 

Tralls/illlllers ll1ake lise or elccll'OlllllgllL,tic illtllll'linll tIl 11':1Il:'11.'1' d Ylril.,: t1 '\ll.' r~: 

from one wi ndi 19 called the primary windirig to the secondary winding which i~ th~ :" t'\: ~)nd 

winding. An ideal transformer is one that has no 'losses, i.e. its \\' indin~ has lll) l'hmi~' 

n:sislaflcl: , lltl:r<; is no magnetic Icukuge lind hellce which IHIS Iln I ~ R I.l)SSl'S. It l..'lH\sists \.l( 

R 



'I WOUlld on a loss rree core, It IS imp()ssibl~ to \lnd an i~t '~\1 two purely inductive COl S 

transformer in practice, 

Primary ac voltage -, K = 
Secondary , 1(' voltage NUlllhcr or secondary tlll'IlS 

K 

Where K is a constant known as 'voltage trnnsfor111ation rutin. 

N I is the numher or turns in the prim(lry windings 

N2 is the numher of turns in the secondury windings 

V2 is tl e secondary ac voltag~ 

V I is tilL: primary IlC voltagl! 

Jf"N} / N: i.l' . K > I, then the transformer is II step down IrnnSrnrllll'1'. 

If N7 .... N I i.e. K < I , then the transformer is n step lip transformcr. 

3.1.2 HECTIFICATION STAGI!: 

Most or the electronic devices [lnd circuits rcq\ltrl.~ :I de SO\ln..'t' fpr tht'ir ~'l' 'n\li~'n 

This is a circuil that employs one or more· diodes to convert (Ie \'o\ta\!c int~) plllsating lk 

vo lli.Jge; lh !s process is known us n:ctificath)11. II' OtiC dimk is uSt'd Cnr 111l' ~'I't'mli~'n, il is 

call1:d i.J hall' wv,w n:ctificalion, hut if till! diodes un: m~H\.' thlm Olll say !\\\\, tlm.'t' ~'r I~)m, it 

is called a called a full wave rectilieation. In this prn,il'ct full WHYt' hridgt' rt'I.,titi'\' \\ ;IS 

L:mployed . lh ; ~ rL:quin:s four diodes. which is part of Illl arm)' nf di~hks ill :1I1 ,il\{l'gr,III.\.! 

circuit. They are mainly f()lllld in power stage of nn l'Iectrirn\ circuit. Tilt.' l)Ilt.' u~~d ill tlli~ 

projl:ct IHIS fOllr tcnllilluls; the two tcrlllillllls is cOIlIlL'cll.'d I~) tilL' (\{ ' !'ll\\'t'r :o:upply 1'1\)1\\ III.' 

. 9 



stcp down transformer which is the input while tl~e otl~cr tWl) tl'rmintll~ i~ thl' l' ~):,iti\'t.'\ f y\..'1 

and m.:gativl! ( ~ Vl!) output. While the positiw ( ·1 vc) tCl'l\\il\lIl is l'l)\lI\l'l:tl'd 11\ tl\l' \,,\ :,III\'l' ~ I \1.'1 

tcrminal of thc circuit; the negative (-ve) terminal is connected tn the earth termin:\1 :\:' :,Ih'" n 

in thc circuit djugrum hdow; i.e, the jpcoll1ing 12v Ill' Ihll\\ thl' stl'P lh)\\'n tnmsl\)l'\lwr is f'd 

into thc bridge rectifier whose output it; a 12v de; it reetiliers both hulYes ofnn He si~nals , 

) 
-i 

1).\ 

R 
l 

Fig 1.7 Schemal l;; diagram ora I(HII' diode "network" (or hrillgl' 1'l'I'litil'r l'irl'llit) 

This pro.icct adopts the usC: of l\ full WUVG bridge 

its ahility In produce the npproxil1,~'te vnrying lind rl'fL'rl'lll'l' \,nltng,l', TIll' bridg,' (\"l:tilil'l' is 

similar to a ('un wave rectifier because it produces a full-w:1Ve output \'oltag.e, Oi,;de Dian i 

1)2 COIlO uc t ~ Oil I he negati ve hal f' eyc Ie, As a result, the reet i lied Inad Ctlrrent III \\\' d ~Irin~ b,)(h 

hid/' cyc k s , 

10 



During hoth ha lf' cycles, the load voltage has the same polmity and thl' h):ld ~' \lIT\.'Ht i ~ t\h' 

same direction. The circuit has changed the fiC input voltng.~ to th~ pulsating d~ ~)utPtl ! 

voltagl: as shown hdow. The ndvlIntllgc of' tl~is typt: or full wnw n.'l,tilil'ntil)H l)Yl'r till' \' ' I\t\ ' 

tapped vl:rsion makl:s it very lIsel'ul I'or voltllge J'eclilit:lItinll pmpnsl'. Thl' l,tllit\.' sl"l'n~br~ 

vo ltagc:s arc utilized. 

The I'ull wave hridgc rectilier was chosen because or the rolh,,\'in~' ,1 1\'ant :l ~\.'S . 

(I ) Srnalkr transforrm.:r is necdetl f'or the opel'!ltioll. 

(2 ) II is sllilahl (: for high voltage npplicntion. 

(J) The hridge rectificr is chcnp. 

(4) It has Icss pcak inverse voltagc PlY, r~lting diode; i.c.2Y", eompm\.'d 1.21 V", t~)f h:ll t' 

wave. 

(5) Itlws low'.:r rirplt: flt<.:tor comP.lIn.:d to hlllf'wlIvt: n:elilict'. 

3.1.3 SMOOTIIING/FIL TERING STAGE 

·Ih.: rc is need /{}r (he lise () r Ii Il er si nee t he out put li'om (he n:e( i lier ci rl'ui t is :l I'ub:ltitl~ dl.' . 
voltage. 1\ capacitor lilter is lIscd to produce n cOIl,pkte dc output Vl)\tHl.!e l'quul tl) tht' pC:l!'-

va illc or Ihc recti fied vortage . This type or filter is the Ill!'sl widdy ltsl'd in I'l)"L' 1' s \lpl'lit'~ . 

I\ nd also Lhe purpose of' filtering or smoothing is tn r~dueL' th~ rippk l'l) ml'l) tlt' tlt t l.) J 

1tl1l11l 11 11111 v; t1l1 i.! ; Ihl: shllnt clIp!tcitor fillet' sho\V1l ill the li g .1. 1 .. 1 ( :1) \\':\s ""t\\l'h'y ~'\1 in Ih i~ 

proj l:CL. 11 21 

t I 



Va 

,CCiJOI_-. &-

t(S ') 

rig 3.3 A Pulsating de voltage 

Vo 

~------------------------------7 

Fig 3.4 Graphical representation oCa tilkred de \'0Ita~e 
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In this circuit a suitable capacitor CI is ·connected across the rectiiier and in para II c'l 

with the load R
I
, to achieve filtering action. 'rhis tilter circui t depends fnr its ~)I'I..'n\ti~'n ~'n till' 

prop<.:rly of' " l!afHlcitor 10 chllrg<.: lip (i.<.:. stor<.: encrgy) liming CI)llltul'lint, h:\lr,, ~'y~'k :lnd h' 

discharge (i.e. de liver cnergy) during non-conducting hall' cyck. r\ cnpHcit~H' ~)PP~)SI..'S :1n~ 

changes in voltages. When connected across a pulsating de vnltngt." it tt.'nds tn snw~){hc'n ~)tll 

or filter out the pulsation (or ripplcs).ISlJ 

Increasing the filter capacitance that is using It bigger capacitor :cnds w rl..'\.\lll" 

th<.: rippk magnitude. It has been lound that higger eupm:itllIH:e hus thc.' tl)lI~)\\'iI\t, ad\'t\\\I:l~I.'S, 

(I) It increases Vd~ towards the limiting value Vp 

n) II redll ' <.: :-1 the mngnitude or ripple vnltng , 

(1) It reduces th{! time of' Ci.ll'l'cnt pulse through the diodes 

(4) II im:rease the peak CUrrl,;1I1 iii tlw diodes 

RECTIFIER 
CIRCUIT 

t 
2200uF 
2)v 

rig 3,5 :( c) Shullt capacitor filter 
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·1 

Or 

Figure J.6 II eircl! it symbol of II cllpncitnr 

+ 

2200pF 

25V 

Fig 3.7 a diagram ora capacitor 

3.1.4 VOLTAGE REGULATION STAGE 



fn an unregulated power supply" the output voltage clumges \\,ht'nt'\'t'f input 

supply volll.lge or load resistnnce changes i.c. it is ncwr constant. Thl' chnn~t' in n)lta~t' t'1\'tH 

no-load to full joad condition is called voltnge regulation. Thl' aim nl' 1\ \'~)I!ngt' h.'~ul :\li\)n 

circuit is to reduce these variutions to zero 01', at :l'llst. tn II minimum pl)ssihk \,:llllt' with thl.' 

help of capacitor C2 which is a regulation/stabi lizing cnpncitor whose function is \l) maintain 

a stt:ady or stab le supply of' vo\tagl! to avoid voltage drop when load is npplkli w it: it is 

acting as hackup [0 the voltage regulutor IC.IIII 

Two main typcs of regula tor me avnilllbk ill illtL'gmtcd circuit Il)rm. In lint';\!' 

regu lato r. the transistor operates somewhere hetWL'L'1l Stltllrntinll IIlld l'ut -l)tl It is :\1\\,:1\ ~ ~)l\ 

and dissipates power. lIenee. its enil!icl1l!Y (output/input pmwr) is :'iOU , ) ~)r kss. In ,,\\'it~' h i l\~ 

. 
regu lators, the transistor operates like n switch i.e. it is ei ther satll,'nteci 0" cut-l,tY. I knee'. its 

powcr cfli cicncy is 90% or more. 

The lincar regulators mny he In form or series regulator nr shun\ n.'~\llah)I" and 

switching regu lator can be of two hasic types; i.e. step down or inverting t ~ pl.:. One linear 

regulator was !I~cd in this proj ect. The~ Ilre negative and pos.i tiv t' l)\, lint'fll' rcgulntors. Th 

regulation. I R! 
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(1 

Fig 3.1l 1\ complclu pmvcl' slIpply mod II k 

Oil its peilk inverse voltag!.: (PlY) II III I rlll'wlIl'd ~lIl'J'~llt I'IItillgs. FlII' this d 'Si~tl, I I~'I IIW;\\I 

squ<.In.: V()lla gl~ of'tralls/()I'nwr is 12volt.s. 

Peak voltage = 12 ><.J2 := 16.')7 ~ 17Yolts 

This slwws thal any I'cdiii\;;' diouc with peak illVl'rs~ \'nltugl' tPIY) gl\.'nh.'r than I \\)11 

alld capable I l /'p<lssing a /h/'wur<.! currcllt oro.s ·x .J~ -'- n.7" wnuld hl' I'l'l'l)lI\lIIl'thkd . 

J Jere INOO()7 diode with PTY of 700v was chosen. 

For Ihe liller ci.pacitam:e vulue 

3.2 SENSING CIRCUIT 

16 



Th<.: s<.:nsmg <.:ircuit consists or the voltuge dividl'l' Illndllk :lIld Ih~' ~'~)I\\I':\r:l\\ ' 1 

module. R2 and R3 form the voltage divider, holding ,the reference voltngt' HI ha lf tht' ~lll'l'h 

voltug<.:. Its values ur<.: chosen to he I Ok ror Ihis pn,l,jL-el whik lilt' 1'I..'t't'I'I..'IKI..' \\'It :\~~' I:' 

c;t/clt/(l I<.:d thus 

V,.,:! = R2 = ) 0 x 9 = 90 = 4,5/ '011 

R 2 x R, ) 0 -,-I 0 ~() 

The ref'crencc voltage at the inverting pin (pin 2) of' the opcrntionnl nmplitier i~ ·LSn)IL ~ y 

thl.: circuit al tll . ov<.:rl<.:uf'. 

'/ h<.: comparator module in this case is the 741 Operntin"ul Alllplitkr l0l'-:\Illl') l' \'nr\~\11 ',I 

as a voltage comparator cOl11pnres the magnitude or two input signals het\\'\,.'t'll tht' iun.'rti ll:', 

and thl: non-inverting input. Its output is high as soon a~ the voltage as 11K' \'nltagl' at 11K' I\l' l\ -

inv<.:rllng Ie minal (pin 3) is slightly greater thull the voltllge lit the in\'t'r1ing Il'rtHiI\Hlll'in~ ~ 

whicll holds the reference voltuge ,PI 

, I 
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G-
R2 VR 1 

R4 

LDR 
1 

;. 

7 

+9 

Outp l. 

(r---~------~~------------~-------------+'OV 

Fig 3.9 Schematic diagrnlllofthe S~ Il S ill g circllit 

J.:1 SWITCHING MODULE 

Switch ing means timing ON or OFI: directi ng nn l'I.:ct ric ClllT~I1t l)r I't.'dil't.~,ti\l~ .' 

l:kctric curn.:nl. Till! switching mud uks illt~rl i l c..:c thL' t'lltire sys tt' \l\ ",ith th~' h\ ~\l.1. \\" 1111" 

this moduic, the aim orlhis projec..:1 will not he IlctivlltL'd : I ~ 1 

For this design, a trnnsistor lind reillY whL'rl' IIsL'd I'm thl' s\\' ill.'hint. nh)d\lk, n 
, . 

choice or the transistor was hased on its reliability, dllrnhility, rcsponsi\ Cllt'SS :lnd its su, 

action , TilliS, with tile aid or the transistor switch. II rL'lIlY clln turn ()N :tnd l )FF b~ sm. 

signal in the cut oJT region (open) where as the transistor operates in the satura!il)n re~il)n .1 : 

<.;(l:atc..: ~J shu!'!. circuiq I 01 

COIlJJt:cll:d ill common l!mittcr conligllnttiol1 with its 'l'olkl'tnr ()lltPllt l'lH\1\L'l' tL'd tl) tilL' 1 , \. 

IS 



wi/, The small signal from thl! logic unit (compurntnr mnduh.·) \\'ill pt\)d Ul'l' U hi~h,' 

swi tched output required to drive the relay coil. this in turn energizl's tllL' h):lli :It thl' S l) \.'\- ,· 

ou tlet. Below shows the switching circuit. 

Vee ___ 9v II.: 

fLJ 

/-'i l!. 1. IIJ Schematic diagram ol'thc switching Illodnl 

NI'N , Si (jeneral Purpose 

n.., 
1~~2 ______ ~ __ _ 

~~~I$~ 

1 
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VeRO = 75V 

VCEO = 4DV 

Ie = D.G!\. 

I-Ife = 200TYP 

Power = O.5W 

Frequency :=: 300MIIZ 

Th!.: load resistance is resistance 240 n i.e.RIl which is thl: r~sistn\1l:~ l,f till' rela\' l'n il. r~ \ 

operate a tran ·jslor a!:J a swilch it hus to be driven inlo sntlll'tltion. 

= <) :-...: 37.5 x t 0-" A 

j :pr /1 = 200 

- J 

1(, = 1,, = I, -- 37x10 ' = 187.511 

/1 200 

Rr, - hose r esistor = V( .(. - VIIii' = Nil 

'" 
J(" = <) - n.G = 44ROOn = 44.HK 

IX7.Sx 10 (, 

This vallie was halved so as 10 over drive the trnnsistor by I\vicL' till' 1'I .. 'quin.'d l ' UITt'nt I ~' 

guaranI!.:!.: salur':ltioll and 10 tukc ellrc or /1 lolcl'llllc~ 

R" --, 44ROO := 22400 =22.4k. 

2 

. I 
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nut the standard value of22k was chosen. 

I) ~ is it f'n.!l! whccling diodc 10 prevenl dumuge In Ih\.' tmnsistlll' lillI.' III bad, d~'\' ll\\l\h\l t \ 

ron.:c (c ,m.f) from the relay coil. IN 4007 diode;! wus chosen with peak in\'~rsl' \'l)lta~~ ~PI\ 

or7()()vol t.! 51 

Iridge rtct if iu 

I 

~~ 
III 

11 \I.l 111 
111 

14 

11 

Uk 
I] 

~ ~ .-'( 

vee rn _____ 9v,. I: _~~~,.,. ___ .. __ _ 

0--ILJ\! 

- " . II~ 

f . 

f7: ~" 
" i ~-t .' \ 

-.< 1T I 1111 

--" 

/~ uu- l 

Fig 3. 11 i\ Comrlcte Circuit Diagram oran Automatic Controlled Secmity Outd00\' Li!!.hting ~y:;tcm 
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CHAPTER FOUR 

CONSTRUCTION, TESTING ANn RES11I.TS, 

digital meter and some of the component used are vcro b()nrdtl ~ lec trnnic bl)Hrd) , l'onn~'~' lin~ \\ in.'s, l'II' 

lamp holder, Electronic bulb, relays, capacitors, Il'IInsistor, trnnsl'llrtm'r, \'olt II!.t' 1\'~lIl:ltl\ r \\1' 1) \ ', ~'ark 1' ( 

) .5 mrn diametr;r.1 (II 

4.1 CONST!tlJCTlON DETAILS 

I'rolol yping of Ihis project is nccessllry lit the inililll s lll~tl' \\1' ,I hI.' I'n~krl : iml'l 'Ill '1\I;IIi,'n 1'1' til.' 

• 
. I 

I,ardwarc circui t was dOlle Oil II brcud bOll I'd otherwise knllwll liS II S\ll'kt'l bl\I\I\\. TIll' tlllh"' I'1I 1'1' Ihis I 'm\l 

i~ ~{)Icly for rroUtypiJlg pUr-Joscs, liS il nllows cOlllponl'nls III Ill' :Hhkd nnd I'L'nH\Y~' \\ i," l' :I~' \\ itl"'lI l 

<;() Idcrinv .. 

Ini1i ;lfiy rhe circllit was implelllcnted Oil n hread \1o:lt'd . The prohlem l'lh'llllnt'I\',\ \\ h~'n 1'1\"."\ 

n()arcl wa o; lI 'Ic:d is lilal, connection on Ihe hoard is telllpoml: nnisl' I'mm thl' 11(\:lrd is \I\\lk\':lbk I': .ill:" 

powering the cirell i!. Obtaining a uniform result witldhe hread board l~ircllil, pnlYt' 1\\ be \~'r~ ditl'il.'lIh :'1.' 

Ihe next he"t so lu tioll bcfc)re developing II full pen WIIS til lise II Wl'l\ bOHrd .131 

1\ VCi'O board requires solderillg 111ld hilS copper iIlIL~ r\'\)\I\lC\'lillll Irnl'\.;s III:tkoill::' i, kss 1'1\'''' h ' 

noi ~l:. Witll the vero board, Ille size of' the circuit WIIS n:dul'L'd si~\lilkll\ltly :111.1 IIt~' l'lllil\.' unit \\ ,I~ 
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arranged in a casing. This makes the circuit about three times CIS smull us compared to using the lll\"ad 

board. As for the noise issue, using the vero board eliminates mnjority of the noist: . 

. I 

TIIC Ij r~ ( CIllllpOflCfl( fixed 011 the vero h01l1'l1 W'lS the st~'1' llln,," tnlllsll't'lIlt'r I't' ~ .Il) I~\' .. . \ 

positive voltage n:gulator of 9V wus then used nner rectinenti(l1l hy r~'l'tilkrs nlld nlt~'\'ill~ ~':\l~witl'\' II' 

st(tnilize the d.c voltage al J2V so lIsed to Activate the relays. The rt:gulator WIlS llst:d in t'u ildin~ tht' I"'" '\' 

!> upply (0 allow lur easy adjustment HlKI self' protection ngnins( shllrt l'ir~llits. Tht' tl\1'Ul\lil\~ I,r th,' 

electronic rush ~.wi t :.:h circllit was done in good Illanner. 

·u ,'/{/,:VENTlVJo: MEAStJlU:S TAI~I~N 

I. The ent i re i nd ivie! lInl components were illlkl'l'llliL'llt I) I~' s tl'd bdl'r\' 1I II' \' I\:;UI \' 

that they fire ull in good working order. 

ii . Polarities I:J f til l' cOinrOllents ·(where lll'l'lirnhk') \\'l'rl' rllllsilkl't'd kll" ' ~' \'I\I\ "I il\,~ 

them to prevent dCll1ltnd und ensure pt'Ol)Cr seqllt'Ill'C ur Opt'l'Hlillll. 

iii . The Ilormally open and normally dose or the relay were illt'llIilit'd \\ itll tl\\;' :li,j 1'1' ,\ 

digital meter to Hvoid wrong connect ion llf' the rdny l'Olltnl'ts. 

IV . Necessary portions of the electronic board (Vero board) wt:r~ iSI)\nled tn avoid 

continllity which Illily result in short l'irl'~lit. 

v. Badly soldered Joints were uv'olded by applying n lillie soldering lead [nil' Ihl:.' j l)int:; . 
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\'i . Watcr and moisturc were prevented from coming in contact with the circuit 

constructed. 

rhe whnlc drcuit WIIS traced to ensure thut there is no short or open circuit. when all the 

~ ,'I\l 'r i ll~ has bl'l'lI dnllc nn the ,'cm h01l1'l1. The output or the project work was ('ound to switch the load 

t~~l)\ ' bulb) nN and OFF as designed. When dark coyered the I.rm. the lead switched ON which 

illdk;ltl' Ih;lt ;In intrude Willits to open the ,ilJOI'. tint! when the L()R is ul1(;()Yen:d, the load ~witch U/-/-' 

:\ "l'lIt;lilll'r \\';lS used til Pl'llk'l't prototypo project 011 tho veru bOllrd Lllld I J(,kr.: it !l .. dc lor u!>e. Tire 

"a:- ill:', unit I'\' the projcct l:IlIIS(I'IIt'tcd is Illude or PVC or rcctungulur shupe nox having the djrnen~ i()11 of 

I 5 , ' Ill , Il),'1Il :-.. (ll'lll. Thc PVC were Joined together with Super a lue. 

-45 PROBLEM ENCOlJNTERED 

rhc I'l'nbkm enclluntcrcd when using the breud board was in the connections on the board is 

(\'1111"'1';11 , Initially, thc \'oltll~e lIl'1'llSS the reguilltor \VIIS not lip to the required ')V wlh:1l Illea~ ured. until the 

,ll\: Uil \\:lS I\\-,ublcshontcd. Also \\'Iwn powered in the lirst instance. some of' the relays coil s got burnt and 
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I 

t~, 1'''<-'' ~l1t sll1'1'\ ~' ir~lIi\il1~, This was lall'r l'oln.'l:lcd /lIallbu circlIil flllflillS nOrllla/. 
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I 

CII~"TER FIVI~ 

CONCl.lISION ANI> HECOMM ENDA'J' ION S 

:\ tkr thl' lit'sign 'IInd l'(1I1strlldilln, VlIl'illllS tests were curried oul Ullt! the resllih ohtained 

,kll"'Il~ji;lll' Ih;It till.' AlIllllll:ltk S('l'Urity Olltdoor Lighting Systcm achicved its aim s. The system worked 

;11.'1.'\'1'd i \\ ~:y h' spl'dtkatilln and qllitl.' satisrllctory, The Automatic Security OutU()()f Lighting System is 

:, , ~ I~H 'Oi\li\lENIHT!ON-;' 

rh,' t~,lh'\\ ing :11'1.' thl' l~l'lmlnICllllllti(lll 1'01' rurther illlprovelllenl: 

ri1l\ill~\ ~' il\.'lIitry ~'llllid Ill' in(ll1'jllln1ll:d 1I1to the design to lillow different delay in switching, 

.. \ mkr'OI'I'1' 'l'SSl'1' l'llllid nl't liS II replneel1lcnt or intcgrnted circllit imrrevcd nexibility and 

I'l.'rt~'1'1II;l\I~'l' , 

I· 
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