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ABSTRACT

The aim of this project is to design, construct, and test an emorgoney lighling

1o bz used i spocial places

sysiem that serves as an slterpative sowrce of hightt
angd other sensitive locations when Hght fom the main power supply fails
Special places Hie lbravies, hotels, hospilals, bank vaulls, and sewaitive
focations like theatre mooms, stadivms, public corridors and exits used at vight
Al these are reguived by Taw o have this kind of Bghting systems
The svstem was designed using rechargeable battery, which recoives sufficient
charge from the .o main sdurce of powsy 1o malniain them to g fully charged
state. But ususlly, they are not operatively connected to the emergency clroui,
exeept ur & power lure. AL this condition, an automatic switcl disconnects the
grmergency ciroudl from the sormal supply and connects the batiery, As soon as
power is restored 1o the main source, an auiomatic reconnection back o the main

source is made and automatic recharging of the battery also follows, preparing

for gnother case of winergency lighting supply.



CHAPTER ONE

GEMERAL INTRODUOTION

31 AIME AND ORIECTIVES

In the course of providing Habt v an environment o in 3 specified location,

:z?\y

glectric lamps have been used as mediums fov produsing light that makes ¥

b

possible to carry on il forms of human activities far ougside the sunvise 1o

sunset tme lmitalions {aced by earfer societion. The make our siresls and

highways safer after dark, and they decorate and Huminate all manner of
public places The form of supply to these elecine lamps bas been from the
main power supply unit, that is, the Nations! Blecuic Power Authorily,
HEPA. In this concept, Bulure of power supply io these clectric lamps has
gsubted i aceidental effects on some special places like hbraries, hank
vauhs, recreations! centers, as well a3 some sensitive locations fike ho
theatre vooms, elecirical control rooms, stadivms, public cormdors and oxits

et this has brought sbout the design of an alterpative emergency Hghling

SyEl,

An emergeney lghiing systep have been introduosd a3 an alternative supply

J3
of Hght when there 1 power fathore Gom the main supply wml Mostly,
this part of the world, or other thivd workd countries where constant supply of

power cannot be gonerally ensure, the need, by saw or ardinance, for such

places and locstions mentionsd ahove 1o have smerpency Hehling sysiers i

H
P i el stERR

not suppesed 10 be izking at a low obb, bocause of the mumber of Hveg

asually involved in accidents due 1o power {alures.
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Thus, this smergency Hehtiog system is supposed to be planned, s afted

and maintained 1o the highest standard of refiability, 5o that @ will operate
satisfactorily wherever automationlly calied dnte action, no roalter how
freguent it may be. Considering the type of lghting systent in use from i3

ovigin, we bave three different types of [ings now i existonce, namely:

b

Single point fitting: Thase are muintsined woit with continuous Bghting
all the time, that is the batlery takes ower a5 soon o5 the main source fals
The change over process here is faster and i displavs the omergenoy
guakities compared o others

stamdby lghting (Nomemaiptained) This s the commonest basic

mpthod used to provide an emergency Hobling, o this method, light s not

JaLing
nonmally By but umingted vig an OPYOFF switching device when the main
supply fails In this continuous svsien, the Hghts are a.o/do fed Allerating
current 35 produced from g step-down rmsformer vig 8 change over relay,
and the same bght s battery-fod throngh the change-over relay when the
mais supply fails,

Sustanable wwil This use two or more larmopy, and operates on the

«

effect of o double pole swich, with one hunp mam-powered and the other

battery-powered when the main s

Emergency buninosity shouki be made to satishy the secessary stamdard

especially ity fdbings conversion packs and ensuring that the battery i3

P

shigided Gom exvesstve heat from the tamyp. But nowadays, high feguency

fluorescent futings which offer arcund 30% energy is more comunon, Apart




Feom the mountisg b pethod which 8 B85 ally used 8 the above ment sionad
Incations, & handy 5% eomained emETEERCY systent 8 BOW hemg designed

by many £ Stronie COMPRILIEE, for instance, Binalons, Teledyue Big Bears

B
o
3
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epn deaigned 188 form of shuwing the plock diagrams of
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ach uind ard sub .ainiils, B s how they 18 serrelaie with ORE gpother other 10

h2k

prodocs she lghting system mentioned. The g supply vollage 5 10
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afternafing Gmsoidal bne vosltage, wAdeh 1 100 igh for some of the
gleciponic devices and then making WSE of g stepedown Had wafnrmet
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The type of chorging gt used in the conpection of dides in fulb-wave

pectifioaiion mode, which enbanges 1he Oy S SO of aliornaling current

(.} lo direct © covrent (.o} inthe pireait, The pronesses ot take place hore

are a5 foHows

{5 Receiving and sectifying a0 powWE supphias
{ir} Coptroiling the am ount of the current | going 0o she batiery

fe

{ist} Tetormining when the baitery i charged.

14 the design 1§ 29 pvenied oirouit which acls OppOsIES 1o rectifior by

porverting the diregd carrent from e hadery 08 Hernaling ¢ eurrpnt, The main

reason for this 16008 current arpphiis ation to the mEmu ealue roquired m
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ihe pont stage. Also is the switching with nonmal opes and close contact, The

device used in this system s called relay, which operates iy the ON and OFF
atgte. The cwrrent goes info this unil in such 2 way that when the cwray
gnergizes the relay coll, o magnetic Reld ix st up with magoetic coif ferounal
and current flows into the lead acid baliery viz the fuse. Agsin, when the
power froom the main source fails, this fime, the rele

is & change-over 10 the emergenoy lamp, this time the baltery which was

charging before supplving the current o the lamp for omergency Hghiing,

And s goss on the process of emergency which was designed in this project.

£.3 LITERATURE REVIEW

PAGHTTING DEYIUE

One nuyor prioriy of humay conscipusness ix “visibility”. Once men

struggled to broak the blanket of night with 2 fickering torch or the small
Hottenng fame of an ol lamyp. Bven 5o, 1 was not abways casy 1o bave light,
Lighting or antificial Hlongnstion as opposed fo the natural umination of

T sun oF moon, was probably Sest fureished by campfires and by torches

¥

madde of dried rusbes ot resinous wood, OUnde stone lamps in wihich light

e from 3 flaming work Iying in g pool of o or meliing grease, were used
by prehisioric peoples.
Candles and oil-borning larops remained the chief sourcs of artificial

Hlumination uil the mdddle of the 199

o

century, when kerosens lamps with

4'3




fla, wovel wick and iM.,Z 3 wiii&i'&iﬁ“’ e nfo SO 35y HES A 0 sl

<

firgt artificial soure are dieousaed below,

iy

1.3.1 BEARLY ARTIF FCATL TLLUM INATHIN

The Terch

The eartizst hghting of all came from wond frg. If a nan 1o 2dod {0 have

fight away from she fire, he pieked up on€ of the burning sticks gt had 8

“Torph”, »’im; tearned that torches sdip wped into anbiual furs fasted jonger and

threw 2 sironget Hght, Torc ches wers used for many ¥ears.

About the year AL 450, sarred torches wets used 1w light the stredts of

Antioch. Torches ke these were <tilh wsed in the mididle Ages

i Lamps
Alang stde with wien development o sorches that last long when dipped wio

apimal far, the fiest oil ased in these eorly jamps vaIne from animals, The

e “oil lamp” were Topen sione dishes” with wio % reeds or plant Bbe

These lamps gave 1he tight used by the poveman whon they painied plotures

desp o CavEs

Lapys have been found from as long ag0 88 00 1.0, Seme of the se carly

amps were from shells or fop the sl of syabl arimals. They have 2

et shape for holding 2 good ampunt of il and for supporling & Witk

Thyg Coandle” was ot Us ed as sarly as torches, lamps 886

canidles wers apparerdly versd or stolk filled with fatiosw oF with Deosway froun
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hechives. The anciend Bgypriang had wickiess candles made of lumps of
taliow wrapped with rags 1o keep them from melting apart as they burned.

The Bomans used candles made with wicks

Candles wers made in decorative styles and colours, Some, in glass
containers, were used for refigious purposes, These were three or four wnches

o

i digmeter and burmed for hours, Some candios were s a8l a3 ten feet and
jasied for VEALS,

Lanierns

i the 37 contury BOC, profective cases for Hight “lanterns”™ were commonly

used. They were B with candles or ol famp. Losterns were designed in
many different shapes. Cyvlindrice! lanierns and sguare fypes with conical

wps were popular. The were made of many materiale such ast metals, wood,
puoitery aud gven leather

Berosens Lamnps

Befors 1859, the best lamp ol that mopey could buy was “whale oif”

s

Unrefined petroleut had been used in lunps for many vears, but 8 gave 2
feelde and dirty flame. In thay same vear, great guantities of petrolenm ol

wore discovered in Pennsyivania, Shosily befbee this, 8 had been learned that

kerosene could be separated ow of petrolenm,

At first, kerosene was burned in open famps. The open flame flickered and
was dangorons 1o use, Then, glass chimney were made for Kerosene lamps,
The flame became steady and gave wore Hght With o glass chilmney o

prosect it from the wind and a Bitle roof to protect o from the rain, kerosene

fpmps could e used outdoors for street Hights

b




Yrnsene gave a betiey fight than bad evef heen known before. ? People could
more rasity read by it in the everdng. (5 refining became 81 gotive husiness,

supplying Kerosene aremnd the wosld, Beresens famps have Hat wicks, By
the turn of & sma siF knobh, the witk could e vaised and towered and the

famp's light could be adjusted. This was a prest advantage over ciber

fighting.

13,2 ELECTIUO LIGHTING

In the ernergence froum the SIORC BED, clecinic Hohting have ween developed in

Nl

jonct
o/
A
o
oo
T
2

a0 many ways ihat i plays & part i nearly vty activity of man Ths

ery
.
-
3
s
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L
W
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andd praciios of clectric lighting hos heeome & professiog iy itsetl

electric Huhis are dizeusend below,

Ieandeseent Bulh

Thring 1he 18405, many prperinents aimed at the development of 2
workable elacinic SYgeamidesnent Lamp WS conducted, No practical
advances ook place, howeyer, umiit 1879, when the American fnventor,
Thomas Alva Fdiann, developed 2 succensiil carbon Blament zz,caz degoent
g, Bdison passed an glecirio corrom prough thin Riamen of carbonized

shreads that wers tighily - sealed inside a giass ¢ bull from which all air had

been removed by 8 vanum pUInp. spidison’s inyEtion marked the birth of

gleciric B ighiing argi the ¢ sherdric ARE .
Flecivis Arg Lamps
Leciric are famgs © consist of elecirons drawn hotepen two narbon glactrndes

wore ong of the carliost ,wsmz devices 10 makKe use of siectrioal energy.

w3
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Invented around 180137 are lamps, and not wsed 1o commercially, un

NG Ea I

1854, after one had been successiully in o “LIGHTHOUSE™ w1 BEogland.

IHscharee Tubes

H
15
-

Fluoreseent Hght belong (o the proup of Hghiing devices known collective

an discharge wbes; glass tubes filled with metal vapour, with slecirodes at
both ends. Electrio current that is passed betweon the electrodes eventually
wondzes the vapour which begins 1o glow, producing hight. Discharge tubes

3

are widely used for street Hghiing, Some discharge tubes emit Hashex of bigh

Y
iy fosd

ifensity Heht and are used in lghthouses and for directional beacon of

i

vartous kind {31

1.3.1 PRESENT DAY LIGHTING DEVICES
in the emergence from zlechis lighting, the electric utibily industry was bom
and this was 0 seb the tone for man’s Juoredible progress of the last one
hundred voars, In this sags, Thomas Alva Edison perfecied the eleciric bulb

ral power stalion coneept in
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showr 1880 4] Alse,  Frank 1 Spragus oworksd with

Edison and produced efficient electric generalors g5 & mesus of supplying his

H
H

&

mmps with corrent, George Westinghonse snd Willlam Stantey, belioved in

the alfernating oarrent concept and developed the conunercial practicsl

transformer betwzen 1885 and 1856 {41

over a century, humankind had de
Fov over a ceptury, humankind had
driven by currgntt froms electiic powser goneration, 0 the exdent that he wan

now hardly withsiand life or survive withow i




Kore so, slectric Hghting had beew used sverywhere, It s estunated that balf

<
of the people of the world suffer the inconsistency of these eleciric
genzraiors due to their failures. As a result of this, an alternative method for
generating this slectric currers for the Hyhting wystem was developed. Thas,

z storage factlity {hattery) was used to provide electricity for use ol night and

o

also when there s fwtlure of these eleciric power- generabing systoms

{HEmergeney Lighting NSvsiems These baltenies were able to siore large

smounts of elecincs! engrgies when charged and discharges when put nlo

BOLNH,

This enhancement has Iod to the designing of buildings so that the people

T

working i then heve abandant Hgh without glare. Also, due 1o this constant
supidy of light between the powsr-generating process gnd s alternative
mothed (batteryy has permitted good Hghting system for olf sovs of tashs to
be done af anviime under easy seeing conditions, such ag

A surgeon can opergte, i necessary, in the meddle of the night as easily as
i the daytie,

An aceountant can sBll do his day’s sccount at night in 3 bank vault with

geod ghting system provided.

It cun as well esse veading & night, snd people can thread needies, paim
pictures, and walk opstairs by safety,
One can go ouwside to 8 foodihghied stadiom and walch any game, and

b “

aiso participaty, deperding on the situation

el

With all the shove instances siied, emergeney tasks can be done of night

when fight is avaiiable
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CHAPTERTWO

NYSTEM DESIGH

This chapter reveals the detatled explanation of the gencral principle of the
theory and design of this project. Before the desipn of this project, several
shings were taken into considerstion, the mogt important of which s the

theory angd design of each unil

The principle of opergtion of emergency lghting svsterns can be divided injo
she fodiowing parts;
The power {maind supply v
Ther rectifier wut
The Gitermg unil
The charger’s uni
The battery unit
The switching/oonirod uait
‘The indicator uni
Thy inverter unit

The lighting urst

21 THE POWER {BIAIM) SUPPLY UMY

This is wherg the main supply from the NEPA gets to the circuit, The volisge
that comes ffom the main source i3 & siogle phlase 220/240 wolts, with
frequency of 50 Herte (HZ), which needs 10 be stepped dows before further

usage of the glectronic sguipment o question,

it




The maln supply unil also consists of & 200240V step-down transfonns

vehich serves two purposes. B isolaies the equipment 4o power lines from
the matn supply, and also changes the level of a0 maln voltage (2207240

<

to the Jower do voltage {9V requiired.

LoK B oo T S
g2 rn %
-
- oo
PTG, ; B D peddS
P /’ TP TN
L i ;,.\395. PR REE (:;
3 oL TG E
fd
£l
¥
S .
e ST, 8
H

vy

GURE 2.0 Btructure of & Siep-down Transfonmer,

23 RECTIFIER/FIUTERING UNIT

¥ 5

The term rectifivation iz defined as the process of charging 2 pulsating ac

voltage from secondary windings of the pansfonmer 0 a2 do woliage
Regardiess of the type of rectifier used, the function of all rectifiers ix the

same, that is, they allow cuorrent o flow in one divection ouly, But in this

project, the ful wave bridge rectifier was applied Lo the system designed.

The fill wave bridge rectifier follows immediately after the tramsformer, wiih

o~

four dicdes encapsulated. Thelr major operation s the romoval of traces of
y

z.o voltage from the wansformes’s secondary windings into pulzses of non-

directiong) currenis.
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e

The four encapsulaied dindes are labeled 121, D2, D3, amd D4, and the

s

iransformer’s secondary termingl sovoss which the step-down 9V ac flows

ig donated by points A and B During the first-half oveles of the {9V} input

that makes point A positive with respect 1o point B, diodes 0 and D3 are

conducting and diodes 02 and D4 are won-condusting. Current therefors

£,
P

Hows from point A to B through 1y bo the charger untt and back through

/!'/ ”

£33, then to the wansformer input terminal When poing A ts negative relative

o potnt B, D2 and D4 are conducting and D31 amd 023 are nos-conducting
Corrent ther fows fom point B o point A through 12, the charger unit and
3. Both cwrrent pass through the load in the same direction and so 2
fluctuating vuidirgotional veltage is developed across the load, having the
wave Torm shown in Fig, 2.2 below. The ] wave bridae rectifier gives a

much higher efficiency s the rectifying procoss,

iz';s
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Figure 2.2a  Rectifier Usit showing Dicde DU and B3 conducting wien

poini A is positive with respect to point B,
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Figure2 2h Bectifter unit showing DHode D2 and D4 conducting when

point B s positive with respeot to pont A,

The cutput of the ullowave vectifier 15 a pulsaing do voltage Belore it can

be apphied o the other clroult, the pulsating must be reduced. A more purg
d.o vollage is needed. This was obtained in this project using capaciior U

{16V, 1000uF) as & TitHer network, B owas comnected a5 a shunt aoross the

rectifior 1o provide spme filtering action.

Vhen the dlodes or rectifler i3 conductivg, the capacilor charpes rapidly,

storing clectrows gt peak voltage. Bimilarly, 4 discharges the stored electrons

o

w3 the chiarger’s uait when the reciifier 13 non-conducting, Also, the charging

B Ll e




and discharging effect of the electrolylic capaoiior (T}, helps to smoothen

out the polses (a0 vipples) from the veotifier oul
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Figure 2.3a The full wave rectifier output wave

innt
“{g‘ o
PN - SN AN SN
e A / \: // AN / ™ 7’ *,
/ Yo S Yo Yoo N \
7 (O /S i L !
/ y 7 1 1% by }
/ ¥ |/ / |/ |
/ -
i { % ?} Byag
i § § § L,
: )
¢
; . :
f ;
{ 3
; H
]
PUSEUS 4
AT v £ T TSI S
A Ny T el “ t -, 7 i
ra * 4 7 v e . i}
y % 4 W ; W/
4 Vg ' 5 e Y7 !
/ [ ; v 7 i/
% A
1/ £/ ¥

~Areenaand
e T s
-
R R
4

- -’ -
Lol

oy

Figurg 230 The filtering action of the capusiior

2.3 ECharger's Unig

-

There fuliows the prinsiple of operation

Py

’
el

of charger for lead aod

approximately 6Y rechargeable battery, Inpg

supphy 18 220V a.o. main, This

voltage, & stopped down by 3 9V step-down transtormer, Four DE001 silicon

diodes are connected i a bridpe (0 gach other on the positive and negative

tepetown transfonmer, and are used as 2 full wave bridge

gotify the oncoming currsnt into an uaidirectional current,

14




An amuneter way be connected in series with the positive termingl o
seasure the current. The cathode of dicde D31 and D2 are connected o the

of SORY (iticon controfled rectifier) while the eashode of SORY is

s
oy
Pt
=
o
4
S
Ead
.
Lo

connected 1o the outpat terminal of the battery charger, This lerminal is the

positive higher potential of the charger,

The negative terminal of the battery charger Is connecied to the anode of

diodes 130 and D in which also the cathode of 13 and the anode of D2 212

hence connected ) the negative terminal of the transformer, which connects

also the negative terminal of the &V battery oy charging operation. In cder
1o vary the output voliage of this charging cirouit, & 330n variable resisior is

conpected between the positive and negative terminal of the charger.

Dperation

{Operation of thas charging ciroult takes place when the vollage of the hattery
falls below 6V, The electrolytic capacitor, €1, connected iu-between the
positive and negative terminals of the veetifier ouiput is used g5 a fillering

capaeitor for removal of ripples for the do supply 1o the two 390 resistor

anid diode, DS When this happens, voliasge s applied 1o the gate of the
thyristor SCR, through divde D3| connected inebatwenn tow 390n resistors,
o trigger it on in 3 foewand-bissed mode The source volisge from the
rectifier output 15 gpplisd 1o the anode of the thyrisior SCRI, which is now
mere positive than that of the cathode voltage Since the gate vollage 5 now
greater than the cathode voltage, the thyristor is then triggered on. This send

the 6% do. st by the variable vesistor 1o appear af the cutput of the charger



While the first thyristor is in the Yo state, the second one, SCRZ, is in its

2

“off7 state This is bocause the gate voltage of SURZ bs at the same poterial

sompared 1o the ancde. A pre-set (refirence} voltage &t which the charger

3

will stop charging is determined by the Zener dinde connecled in conjunction

with the variable resistor,
Alse, an lectrolyiic capaciton, C2, {25V, 470ul) is connected 1o the cathods

15 up vohage across teell while

of the first thyrisior which, when cha
ation 18 on Whan the voltage at the output of the battery
charger is 6V, ibe baltery is then charged | then the voltage across the

capseitor will  be almost two-third of the baitery voltage, Therefore, the

voltage gt the cathode of the frst thyristor (8URTY will be higher than that of
the grnode, henve # goes off) AL this instance, the output voltage will be

apphiod to the gate of the socond thyrisior (SCRZY, through the polenls

across the [En resistor (R}, therefore triggering

7%
=
P
W
e
T
=
=
&
%
o
o
”‘:

&
a4
&
b

N
2

voltage ts now greater ihan the cathode voltage and 2 the same time, the gale

curvent pulse has a higher voltage than ihat of the cathode of the second
+ £

thyristor {SCRZY,  tipgper’s on and biases w the forward divection,

Adse, ihe spoond thyrstor (SORTY, is connected w3 g shunt with respect m the

o~

negative torminal of the circul designed. Hence, this cuts off the voliage

Pk

«

supply o the first thyristor, that s, puts i o an off state. The triggering “on
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and "ol of both thyristors belp in sustsinng the Ble cvele process of the
battery. Since SCRI triggers on when the losd voltage drops and SRCE
iriggers on when the lead volispe has reached ity muaximum output voltage,

which i3 now regulated with the help of the variable resisior and the Zengy
¥
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dinde D37 {75V, the charging process of the system s thus madniained with

the aid of the above procedure,

2.4 SWITOHING UNIT/RELAY OPERATION
This is the unit that operates OM and OFF of the relays. B also connects and
disconnects some lines. If can sct a5 a bypass switch and also connects the

s alsn the control Hok between the battery and a ¢

ey
i
n

toad 10 the nvertsr, It
mnin suppdy in this project design. The aliernating curvent Jooming from the
supply omit de first rectified using bridge wave roctification and an extra

dode which is shunted before the current goes to the relay coil to engrgiee

it and aveid sparks from developing across the coil when energized

This wul operates i such g way that, when the corrent energizes the relay

coil, 8 magnetic Held 15 set up which magnetizes the coll terminal and current

3

flow ino the jead acid batiery with the switching pole comnected 1o the
positive terminal of the battery closed, and when the power from the mains
fast, the relay de-energizes and thereby changes cver o the emergency jamp
thiz time. By so doing, i unplios that when the maln supply 13 ON, the relay
unit switches on the charging process of the battery, and when the main

!

supply faile, it switches oft the chorging process and gt the same fime,

comrwcts the batfery (o the inverter unit which deives the emergency Hpht io

o

come on Heocs, the battery which was charging befbbre now supplies the

current 1o the Huorescent lamp.

Relay ttself 5 an olectromechanical switch by design, 8 moveable spring
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grimature 18 mounted above the core of an electromapnet. When the cor
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energized, the armature is altered and the conlact points open of close by
responding to s changs s some physical quaniity ss cwrrent, voltage,
freguency, light sensitivity, temperature, pressurs, ete. When SHETEIZIT

potential is removed, the spring sction veturns and the armature retorns 10 43
original state. Switeh polnt may be set o several contact for double pole and

mphicated switching operations.
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One of the major advantages of rely inclodes the rapid and positive switching
controd of machinery and device from remote Incations. This provides salely
for the operalor. Since the relay oporsting voltage and current can be

relatrvely simall when compared o levels regubred for runping the machine.
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Figure 2.9 The Bwilching / Contred LUnit,

A5 BATTERY UNIT

The battery unit in this system designed s lead acid cell, 8 seoondary cell

o

which possesses the characteristio of iveversibility and storage of electrical

The voliage and current ratings of the batter

ot

eneryy pare nod eonstant, dus o

"
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the effect of charging and discharging processes that cocur within the battery

#selfl Bo, at maximun, the charging curvent 3 rated at 1304, while the
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woltage regulation consist of two stages numely: eyele vollage: 7SV -5
and standby vohape 473V - 6BV, It also consists of two torminals
{plates), positive and negative terminals, The positive terminal of the bettery
$
3

i

is comnected o the switch / controf unit {refayy, while the negative termina

connected 1o the anode of D3 and D4 {rectifier unit)

The connections of the jead-acid cell (battery) deseribes its operations. Whan
the supply i3 on, the charger unit charges the battery fo s makimum for a
period of time, about soms hours, and when i 1 olf, the switch /£ control unit
connecis the charged ballery 1o the inverier unit, which gradually discharges

and acts as an in-bullt power supply source o the Hghting unit
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Figare 2.5 The Battery Unit,
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& INDICATOR ROy

The connaction of the indicator clrounit in this design is made by connerting

the two light emdtting dindes {LEDY - ved, preen, and blue - in series and 2




thilo ohas resisior connected in paralicl 10 both LEDs, which serve as current
Baniting to the LEDS The red LED indicator lamp has its ancde connected to

the cutput of the rectifier and glows when main supply is on, indicating that

u.

the battery is on charge, and goos off a5 soon as the main supply fails, while
at this mstant, the green Led tndicator comes on, with the belp of 2 normally
closed push bunton {switch), comscted & the wput 1o the inverter. Thig

desoribes the mdication of the green Led as an emergency state. Also, these

w

stenify the presence of an in-bulls source, that is, a batiery, which {s called

RN

o aotion with the help of the relay. The LEDs connecled are made in such

g way that, the red LED tabes U3 source from the acmain supply and the

green LED takes s own soure from the doo (hattery} supply,

These LEDs gre composed of the conventions! Hlament lamps operating

*TC\

from significantly smsller voltage and currons. Most LEDs, when forward
current boiween SimA and Z0mA iz applied, provide o reasonable jevel of

cutput. LEDs arg avetlable in vartous formats, with the round type boiog

most poplag
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Figure 2.6 An Indicatoy Clooyg
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up transiormer, and induces an emf at the frequency, o 1he transiormer.

The capacitor ©4 (NS 22 S5} i this chroult wo conneotzd paraliel with
respent to inductor L2 10 give an osciliating freguency {yesonant frequencyl,
and also serves as do input bl ooking capaciior into the inverer unit, Tus

2.’7

capaciior and inductor connection prodoces ond half-oyile of the sliernating

4

current (sinuosotdal)

Alse to the transistor base 15 capactor 05 (174H) connected, 10 help the
sransistor in the amplifteation of ascilistion and alse serves as do g
blocking capaviter into the ansisior base terminal The trassistor pow
introduces 1800 phase shift between base am 3 pallector, ls araplitude is built
up until 2 point is renched when the mansistor is driven inte saturalion in ong
hatf-ovcle and into out- ff i m'* other half The current, afier 1800 psasy
shift floyws throogh inducior L2 to maks she second halfeoycle and an emf is
alse induced info the transformer. The transistor can be obtaerved to bo
operating i1 ON and OFF mode. In the first cycle, the positive half-oycle is
Hpped because the transislor i driven into satusation and the negative hatf-

eyche is clipped when sransistor i driven ioto cut-nit

The step-up ransibomer Doupies hoth halves of the aliernating current 88 2

cosult of ita osciilation and produces a siep-up voltage output of eboul

230240V (a) to the lighting und, b with a small amount of current
present al s cutpat due to the type of tighting system in use.
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Fioure 2.7 An lnverier Unit,

LIGHTING UNIT
Since the cuput of this design is mainly emgrgency Hghting, the unit
comprises of only 2 Duorescent lamyp, which has wuch 1o share with the

fnverier cirouit, which rendered s use of slarter annecessary, honee, behaves

when the oirouit switeh is closed,

Mo atomatic starter switch is employed dus to the amplification work of the

wverter cirouis eoupled with the step-up transformer and heating effest on
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CHAPTER THREE

CONSTRUCTION, TESTING AND RESULTS

«’ U CONSTRUCTION
The construction of thiz project work biought to Light the theory and design
as explained in the chapter. Before the const yuction of this project, several

things were laken into congider ation of which most important, the theory and

First and forsmost, the cirouil was Wit on 3 solder less breadboard showing

the different stages, as explained in the design. This made it possible to nuke
changes wheo the need aross and { made it easter Lo locate bugs and frouble

shoot the circult design, 1t was Jaler i ransferred onto the Vero board, where
careful component soldering was done, All components izad were kept at 2
mininmim 1o prevest aceidental short cirouit g, The cironit was carsfully
plavned, nininizing errors and o abing trouble-shooting easter. Finally, the
entire ponnection was carefully boused in 3 srainfess alupinion steel box

{oonmpartinent ), in which the in-bulll powor 30UME {hottery), was mounied
. ¥,

incide and the Hphting fluorescent bulb moun! ted by the side as shown below,

; 3 S 2 o " &5 e
4 K pioharasf CinsEo Pust Sa e
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Figure 3.1 The Housing s Linit.
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CHEAPTER FOUR

CONCLUSIIN ABD RECOHN MENDARTIOH
COBCLUSEY
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LIST GF COMPONENTS USED AND THEIR

{uantity Yoltage/Current Rating
Fame Yalue
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2
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