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AHSTR.ACT 

AutCHna!.ic bnergeo(:y Lighting. Syst>;;n1S fire uti!il~ed in organil.aUon for imporwnt 

::>upp!y Ii'om the natiomi\ grid. Its \vorks '8ith the battery and the In<,!ins supply charges the 
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{~ INTROnUCnON Lv 

1.1 EXVOSITION 

Emergency lights (>H1 tK used to aEeviate SUI'(k of the challenges of fh:.quent pov,.:er 

power supply. They are comrnonly used in organizations i:md homes in the event of <'l 

pov,er outage, The us':.: of el1,erg<:.r;cy lights ,:.a.nHOi: be over emphasized in industria! 

and nonindustrial area,; such as Bc,ard mom or hospitai theaters and eyen in some 

dema:nd and supply of electricity. 

org;;mized in ,1 big hilll in <.)nkr to illuminate the hal! wlh~n the po'"ver supply from the 

grid syswm i:; CtH~Gfr The emergency light, vv"hkh can be placed in fi.xed positkns in 



depends upon the VolLag;;;: ,mti :Vopere ratingfnadc avaih.:.hle at the nutput fi I· 

:.\11 tirn!';::;. 

Thi', illuminates exit H)Utcs and open <.w:as. Exit rOUks must b~;: ck<ldy !it and 

,;ign(:d to ensure people can evacuate the building sirkl)' and op':!:; area lighting, 

Standby lighting 

f.H rmy n:.aSOH. An application such as <\.H operating theatre or an aIr traffic contrd 

centre wmdd require standby lighting. This Lightning system works vi<'1 charging uf 

afkr the power :'iupply has been cut-off 

1.2 OIUECl'lVE OF THE I~HOJECT 



L To de~.<ign and construct a laboratory m~)dd of an Automat!;.: LED Ernergency 

ILL; cOHstrw:.t an /~.lJtolnmk. LED Emergency Light that turns on v..-hen tk 

rna ins supply is not avaibbk, 

1.3 METHODOLOGY 

the 0.ctnal soldering unto a Vero bnarJ. 

1A 'fHESIS OUTLINE 

1.n this project chapter 

system 'whid'! includes the thcon::tical background, history and deveioprnent, modern 

project and C:hapter 5 tdb about the conduskm and recomm.endation oftb:. project 

L5 SOURCES OF ~-lA TERlALS 
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CHAPTER T\VO 

2.0 LlTEIV\TlfRE REVIE\V 

1.1 INTRODUCTION 

Thls ..::hapter rtvk,v:.; exLting work!; on the topic: A.utumatic Emergency LED. 

Such '\vork<:: have feltvHf);X to this :.;tudy a~ they provide useful guide and theoretical 

thllu\ving: theoretical hac kground , history and development, rnodern deve!opn:.ent 

2.2 THEORETICAL BACKGROUND 

Automatic lights >,vere developed hom original candle lights to comrnonly 

>lew~typc and intdligtnt LED lights, >,vhkh an.' caned the kmrth-gener;I!tkm 

dectronic products and will be tbe He\V development orientation of au.to lamps [3J. 

Cmnpari.':d "vith tnlJithnall1ghb, LED lights have 'l"luch longer service Eft_ Ib ::;ervke 

lillJltsis only dOD;n~; of nanosc;;.onds, much shoneI' than that of incanckscent lights. Its 

drive current is on\yl/4 of tkrt of ;.nc<'mdesc~;:m lights. Automatic LED lights 

light technd(,gy will usher In '1 new development peri(KL It 1S torecast that the 

4 



a.tnolnJJic LED lighti.ng. win achiev,;: OHt<;Hwding gi:\w;th in the LED lighting lnarket 

in the n·dh.,\ving years !5!. 

2.3 lHS'lORY ANn Dr:VELOPIVtENT 

The e'l.riiest Lnnps w~~n: w,;(~d by Gn:;t:-k and Roman civi!lzatiol1s, >,'{here Light 

primarily :;<:rved the pl;rposc of c;ecurity, bUill rei proted tb:~ wanderer fr(;nl tripping 

over s~)nH::thing on Lhe p:lth as well as keeping the pot(;ntia! wbbers at bHy. At that 

to\vn:~. 

hrnps required tlwt a lamplighter tour the {o<,vn at du<;k, lighting each of the bmps" 

\vben the ga~; supply wac; activ;;ltc<.LTlte e;;!r!iest ,)1' such bmps \vt:re built in the Arab 

Empir~ especially in C6rdona, Spain [6]. 

s 



and provide iJ light S,Jw-ce ,H)(j inknsiiy similar to that of an autmm,blk headlight 

fun 120·,vuh cha.rg~ For cornparisun,. iln alltun10hik thCS a ~;ingle lead ;;\(i<1 b<'lttcry as 

part of the ignit.ion sy~;tern. Simple transistors (lr rday wdu";o10gywi.h used to switch 

dtvdc>ped further, the voltag~ requiremcnts for lights ~lroppe,J and sllh:"equemly the 

light hal'S c.an he made vcry thi.n. reduciw? \v'ind resistance bv i.lruund 8-10 rtrc~nt IT. .... .........' ,.,. l ~ 

2.3.1 MODERJ>') DEVELOPMENTS 

\1.odern ~mergency lighting L installed in virtually tv~;;ry comrotrdal and high 

or OHe or more duster:;; ()f high-intensity Ught Emitting Diodes (LED). The 



rdlector plucd hehlnd the light source [8], ]\!10S1 individual light sources can be 

voHm::e, usually fn.nl"l 6~ 12 volts (91. This both r<:.duces the ~ize of the batteries v ~ ~ t ~ 

required and reduc(~s the load on trl<:' circuit to ,vhkh the en-~~ergency 1ight is wired, 

Tvbdern fixtures include a smaP trardonner in the base of tnt fixture v..:hkn step:> 

down the voltage fr(Y(n main current to the lo'>x !Xl\Ver requir(:d by the lights, Batkries 

are ;;:()mmonly made of kad-cakimn, and can last for 10 years or more on continuo!)s 

ch;ltg:.:, U.S, firf saCety (odes require ,i minlrnum of 90 minutes on battery p~)w:::r 

As a In:::thnd (if signaling a 13O'-ve1' ()l!tage, some mode\;;, of ernergenc)' lights 

must be ::Jwt orf lnanl.!aHy aner they h8.ye been adivflttd, This i::; ~rue even if the main 

building po\ser conE:~; ba(k on. The system \vill stay Et untd thc. n:'&:t buHon on the 

Emergen(y lighdng i:.> oftfn reh:rred to as egKss ligbting, Emergency light=:; 

ptopk vd! be able tG End tkir \Vay out of a budding, Exit sig,l:'; are often usedh 



23,2 TECHNOLOGY TOMORROW 

d(~vcloped nations of the "vmld are in the lZ}re hont of this rtsearch 'Nork. For 

exampk,in Belgium, LmniLed, a joint VemUf{~ hetween Phi!!.})s and Agiknt are 

developing ultra high brightness LED's. In Japan, Nkhla ;:ontinuesl(; push the 

producing the \VodJ';; llrst hlu(~ light emitting pOlymer (LEV) and have nOV1 wmi.' on 

to [m.xiu(;e a 'Nhik organk LED (OLEDL Currently all development i.n tbi:;; Jldd is 

rm 0. d:.:;vice called a PhGtonic Band Gap LED. Initially the research is aimed at 

improving the d'rkkncy of singh;~ colen.r! LED'~,. Extemdons of this ,~;::,eaTch could 

tedmiques f~)r electronic contr,;{ (If LEt) intensity [l 5]. Recent developments itK~l.udt 
, 

a SySielH utlkd Frequency M<)du!micn. Frequency :PAGdulailrm provkks a number of 



n::st:ardl v'>!ork c<)j,tintkS and it is hopl.::J that soonest the vlofld would vv'ilness the 

re~=;ult of grc.:J minds. 

:2ARELATED WORKS 

Before tht lise of Led in emergency Ilghting systerns, incaudes;;ent light bulbs, 

an:; light photoe[cdx;c control were in usc.:. 

Ar( lights had two major disadvanL!ges. Firstly, they emit an lntenst and harsh 

ordinary city streets. Secondly, tb;;y afe ma1nknan(i::-int~;;nsive, as carbon dedrodes 

burn U\Vi.ry swiftly. V/lth the deve!opn:,ent of dwap, nJi;;:.bk and bright l!Kim.descent 

light buH:)s rtf th(~ tnd d' the 19ih.\;:cntury, arc lights passed out G.\' use h.if strt:et 

the advent c;f high-inten:;;ity dLcharge !amps.Thty were often operated at high~ 

circuits pf0duced !w;re light lXf 'l.'att consumed [1 8}. l.n~;;andescent !8.mp produces 

h~;;at 8.nd blackens the bUlb. Fl.l:'thennnre.. bdi,')re the invention of photoekctrk 

controls. a ::;ingle switch or clock could control all the lights in an entire systtn1, 

To avoid h<'ivi.ng the enUre sy,tem go dark if a single lamp burned (lut, each 

lamp \vas <::quipped '>,vith a device that enSllf<::d that the circuit \,vouU rern:lln intact 

to pa:.;s ;;lcross the tf(lDsfixnwr whether the bulb \vorkd or not Laler the nm cutout 

was inv;-:nted. The fdm cutout was a small dhk of insulating Flm that sepamkd two 

c<.)nWds. ce,nnecwd tn the two \viws leading. to tb;; lamp. If the bn,p failed (an npen 

9 



(thousands of volts) to h:: imposed across tho:. insulating Him, perwtrating it (::;ee 

!Jbm's !mv) (20). in this w~!y, the hilled bmp \~·as byp~ssed and pO\N(~r r~)stored. to th.;.; 

rest of the sy:;;teltLThe erncrgency light cin:uit <.~\.H1tained an autornatic volwge 

was instalkd, once again separating the cuntads in the cutout- This system v.:as 

recognizJbk by the brgo:. pnrcciain.in:;ubtor ~;erarating the hmp and rct1edof from 

th,'. mounting ann. This ;,vas n::xcs~;afy because the t'>\,o contacts in the !<'Imp's tnse 

1m:.} have operated;;H. s,'.vera! thousand volts above ground. 

Based on dl these Sholicomings, led wt,re introduced. Led have no ultra viokt 

output they (:onsume less po\ver and th<:y bng lilt' ;;pan comparcd to lnc;;\l1descent 

light, thty producr vcry little hz'.at at the output, white j,;.:J '-ire very bright and they 

bve high illuminatkn 13';)V,>,CL 



CHAPTER 'tHREE 

3,0 DESIGN AND IlVIPLE.MENTATION 

:u PHINCIPLl':S OF OPERATION 

A HtGmmk LED Emergency Light is u lighting syskm thm works when tb:~ 

main supply is not ::waibt,k; Its \vorks 'with thebattcry and the mains supply charges 

- Power Supply ~ 
L. _________ . ___ .. ~ __ ___' 

Rcctifici· r; I' it."'l' J . . x""w. 

I 
i··:··· .. ·· .. ·· ............ · .. i ........... -...... -... -~.: 

k ..................... .J Battery charging I 
I i Unit i 

~---~----~-~! ~.-~--------~ 

LED Lig,ht Unit 
'-

d::xhk.;;11 dtvke consisting of nne coil of wire placed in dose proxImity t(, one or 

pmver source is caUd the prim~ry coil,. and tht other C()i!~; 3xe knOV-iH as secondary 

cod. /\. tran~;f()rmer in which the secondary voltage is jess lb:w the prinwry, the devicf;: 

11 



tk~ step down tmnd<:,H-1Tlt'I rating is 230V O~9V, 500mA. This means thHt tb:. primary 

3.3 RECTIFIEH 

into pulsating de voltHge. Automatic LED Fmtrgcncy light uses a full 'Nave bridge 

r<.'.difief \~·h~ch t!Se:~k)ur diodes. with H transformer :.H1d has a maximum voltage nr V.".,., 

;~~;: + ...... ~·'~tfr·;~~:: ... "::: 
l ____ " ..... ' ..... ~~~~ _____ .... " ........ ~ __ ~..;. 

I""j" 
.. L .f 

1. FDUf discrde diodes 

3. As pan of an array of died;;::; in an !e, 

12 
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f :::.::: 

.::.,::. 

";, 
...... : .. , 

.~.:. 



charged using a baitery Of other ~;Ollrce of direct current, the other plate becomes 

dectd;: charge it can hold per unit potentia! difference across its pbk 

tll 

A bigger c;ilpacitor should be tbcd in order to: 

:}. incre:3.se the peak current in tho: diodc: 

4. The h}rmub to cakulate the rippk fictoris as [oHmv: 

For ha if v·,ave redifier: 

If'.( -[1 1 1 •••••••• 'H'-_ ~~ •••••••••••• ~ 

4-,'/3JC Vip V{k 

1 

JA 



When: Vi;) "" peak output voblge 

::: 15.6 V 

=12.9V 

y 

35 HATTERY CHAHGINC CIIHT1T 

Tbt battery clHrging circuit unnprises of t\:vo scsskns:The Voltage 

Regulator and tho: charg.ing nrtbt Battery. 

3,5.1 VOLTAGE REGlfL.i\TOR 

The voltage regulate>!' used here is the LM 317 v,·h05c output can be 

adjusted over a v,:jde range, !t can be adjusted frGln L2V to 37V, it is a tlm~e 

krminal rc regulatGL Fig 3.5 shows the U.,j 317 connedcd to the external 

rcsiswrs R; Hrld R:.1U produce an adjustahle output vu!t;lge. 

15 



To cakubte the output vdtage, 

[4J 

R1:"180n 

V''''i':O L25jl·t· 4.7k j lEO! .,. 1000< 10'\'''' <4.7x 1 Qi'3 

::: 1.25\1 

The max1.r(Jum and rninimHm output volwg~s arc ! 25V and 34.35V. For tl115 

proje;.;:t 111;-; output rquird b 7'..1 tG charge the bHHery, The adju:4ed pin G.r the Uv1 

317 is adjusted to giv~>. the desired C:Htput w!.11ch is 7\/, 

16 



3.5.2 CHARGING [fNIT 

Tlw output from the voltage reguiator pn::lvidc:, charging current thmugh Jiod~: 

DS and lim lting r(~sistGr Rl C By adjusting prcsct \lR L 1ht outpm vdr.age can be 

adjW:kd to deliver th: rtqllirtd charging: current. Whtn the baHery g{~ts charged to 

bct','v'ecn 5.1 V ,md 62V, zener dbdes ZD; and ZD:. i,;:ondw.:.:ts and charging CUffl:ni 

from regulator Ie I finds a pmh through tl'ani:;istor Tl and T':, to ground and it stops 

charging ~)f thcbattcry to avoid dmnage of the batt(TY or over dwrging of the battery. 

TO THE BASE OF '[;) 
~.-.......................................... ~ ... ", ... ~-~--------_ ..... _ ............. , 

O~ R8 ! 
;········,,· ......................... ~ .. ~~· .. ~--------1··--.,...\/\i\,( ..... ··········t····· ......... ~ ... ~ 

OUTPUT Ff-<:{JfI.'1 ~ iN4007 i 4.7kO,: .. V~ i 
"'-- ,n" .. ,,.. .'" 'v' ''', ! --6 V , ~ l. ~ (.. .. .. , •• ~. ..;. i"". ~ •• Y'..J .. T"" .. ~L f " .. ;;sUU, .', .' ~ D6 , --.. i i 07 

l,. ......... , t ZPD6.1 i ~·ZPD5.1 
l, I L~i I l.. .... l 
~~\LF01 iii 
i"; i i !en J' 
i L·f)2 ,R5, L, l' L,~ .~~ ;--R7 ~ ................ ./ "/'..;\ .. ~ 8 548A .~. -' v 'y' \"- . 

<1kfl /; 1;2kO ('~ 1.2kO' 

·t .. ~~i~:~~.~_ .. _ .. __ .. _____ ........... ~ ............... 1 

3,6 LEn DRIVER SESSION 

Th~ LED ddvu' Session con:,ic;l' of thc rday \vhich acts as a t<\vikh and the LED 



3.6.1 RELAY 

/\ n:.:!ay is an ek:(~trkany open~Jed swikk Current no,xing through thc ('oj! of 

the reby creates a rnagnctic fidd v,'hid; HttriOtcb a lever and changes th<.'- :;w,'!tch 

switch a 230V A.C mains dn::.uL There is no dectrical ,:onnectlon inside the rclay 

het'Yv~x'n th(: t'NO circuits; the link is mag.netk a.nd nwchankaL The relay's switch 

• CC)~vl co, Common, ahvays connect tc, this; it rs the moving part uflhe swhdL 

• J\~C: 'co Normally Closed, COTvl is connected to this when tht:: njiOty coil is off 

• Nt}'" NonnaUy Open, ({1M is connected to this \vlwn the relay coB is on. 

3.6.:2 LEn LIGHT CfRfTIT 

AU the LEDs are conne<.J.ed in series with a lOOn resistor in series ",:ith eac!L 

Th~ commofH:node junction of an the twehT LEDs i<; cGnnedd to the cdkclnr of 

pnp traldstGf T3 ;;md the emitter uf tn.lnsi:<lnr T3 is dire(Uy connected to the 

cOlnrnon of th~;: rduy and then the norma! opcm~d to the positiw tenninal of 6V 

and D.\ i~.:; fed t(j the base (;f tfansistor T3 t.hrough a 390n and ,S60Cl fl.'.sistof. \Vhl.'.n 

mains supply 1<; avnibble, the bnsc of transistGr T3 remain:.; high and T3 does not 

conduct The rday ;;lds as a switch so thiOtt \dwn the mains supply is on the LED 

low Hnd it cOndw.::b then dl~;: norma! open rnakes (! contact \vith the normiJ dosd, 

18 



when avaibbk.\ charge:=; th\.': hattery: i.ind hx'p:; th: LEDs oiT i'h transistor T3 remain:=; 

cut-oif During mains faiinre: the charging section stops w'mking and the baH.cry 

supply makes ti1<.:: LEC>::; glow. Driver transistor T3 can ddiver up t<) 1.5/\, Fig 3.7 

sl\(wv's tbe LED driving circuit 

3Jj,3 RESISTOR 

Hesistors ddamine the Hov;, of current in an e.lectrica! cilyuit Whep: there is 

high resisLHlCt: then the flovv of current is small, ~vhere the resistance is low the fbw 

cd' current is brU:, R<:siswJlce: voltage and curn.'nt are u.mnecred in an ekctrica! 

circuit by Ohm':=; Law. 

19 



3. '7 CONS'fRLCTfON 

Design and C_Hlstmction of an /\momatk Emergency Lighting system 

includes the G_Hnpon<:.nts l.l~ed in 1he design and the choice of ulsing usd. 

COMPONENTS SPECIFICATION 

Tn:mshmner230 --- 9 V, 50Uz 

3. 1-,\·1317 

7,Tfnn~;istors ~ Be 548. HO 140 

X Zentr diode - :\ lV, 6.2\! 

10. Hau<:::ry 6 V 

ll. LED~ (12) 

20 
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4,2 DISCCSSION OF RESULT 

The LEDs would also be bright fGr twelve hours soh'll' tbt b",}kry is fully 

charged The vOHf~g~~ that is supplied to the l.JJ) driving ~e~skm is 6 volts For the 

illuminating the light. A swikh \, ... ;;\5 connecti;.;d ae·!,GSS the LED tu (;untml \vhen the 

LEDs C(lnw on so that tht battery lik rouid ly,; extended. 
,:" 

4.3 TROOBLESHOO'[fNG 

voltage b nGt up to 220 volts, the vo!tag i;'; entering the regulator "vi!! be k:;s than 9 

VtJl!s and tl1<: voltage that charges the battery would n~)tbi;' up to 6.20 volts but the 

vari<·:bk resistor could increased to produce a voltage higher nwn {) voh~.;, , 

4.4 UM1ATATION 

Tht limit~1tlon of this (kv!ce is dw inability to use more LEDs though the 

dr\~uit (odd be lnodifid tu use morcLEDs. 

4.5 PRECAUTIONS 

1. The components weT<.>. measured v,:ith il rHultimder to check polarity hefbre 

c;.:lrefully placed on J Hn:::d vern huard. 

2. The cnrnponents \VelT sddrred ulr:::fuUy and sllffkknt !wat was used to 

mdt the lead. 

3. /\.m(nmt of soldering i.i~ad lbed W<'t~'; rninimal to avoid bridging of 

cc:rnpOH<'.nt5. 

of the lead. 

25. 



CHAPTER FIVE 

5.0 CONCLUSION 

5.1 PROBLEMS ENCOVNTlrkf]) 

The problems encountered (kring the ext;cutlon of thi~ project \vere mainly 

burning r,f some componcnt~; due tn excc~siv': "'/ •. Atagc Also, Juring th~: a~,sernbling on 

pGwerj \v<'!s continually weaKened ,>-vller: po\:vered on without appropriate rcchmgt 

5.2 RF:(,OMMENOATIONS 

/\ her the ~:on:ph;tion of this project '<york, 1 would recommend that Automatic 

CONCLlJSrON 

advent of the set out ot~iectives ofthL project, the project was successrtlL 
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