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ABSTRACT

Ausmnatic Pmergency Lighting Systoms are withoed o or

sueetings el conforences rganized e big ha dt i order to Ylominsic the hall

i homes when the power

Lighitng Sysiom are also be used in exir routes to dluminates exi

case of emprgeney such as fire outbresk, disaster sic,

This systam operates automatioally when a lighting clrouit losés tho m
suppdy from the nattonal grid, Jts w

battory when the maln supply s avatiable

< works with the battery and the maing supply chirg

wgantration for oportant
- and even
by from the grid system is cut-off) Auwomatic Bmergency

s sl open areas in

MPEET

e the







Table of Contenis

“hapter Citet IROGUCHON. (Lo i

1.1 Exposiiion ... e ROV RSP PP PD PP e i

[

Ojective of Report 2
1.5 Methodology... e s 3

1 B RS It T T TR 3

| Sewroes of Material oo il s 3

o~

“hapter Twor Literature BEvIEW. ... 4

24 OO0 ottt e et aaaa e .

[
3

2 Theoretieal Background L 4

N2

Hisiory and Dovelopment v . 5

2310 Modern Developmeni. L. . UTUUUPURPI )

Led

3

~
oo

E‘ i
e

Related Works ; v )

wh




et

e
3

LS
A

Lo
vl

Las
A

thd

Chapter Three: Dosign and Implementation e i

Principles of Qperations . P ceveen b

Regiifier ............ DU e e e iz

Batbery Charging Ooull o s rnar s [

31 Weltage Bagalallr o s T
152 Charging of BAIEEOIY L i e b7

LED Diriver Session

SAE ROIBY L N i8

3672 LED LightClhrouit ... ... i s RUTCUURTUUION £
B BB s 19

O L a1 s s A OSSN 20

Component Specification it

]

372 Casing : o Z1

Circuit Diagram =%

e Four Tests, Besul and DIsoussion. i, s 24

Testingand Resell TR e 24
Prscussion of Baoults A

Froubleshooting L e Z

(943

Dindalions .o ieii i i, s S e 2

St

Procautions. oo e e e e et e e e e 25

Vi




Chapter Five: Conchusion. ..., PPN e e 16

301 Probloras Pnooumdered i PO gt

32 e om0 e L

23 L s h i Te s B e U 26

Veforences




CHAPTER ONE

1.8 INTRODUUTION
1.4 EXPOSTTION

T our present diy. the Tale of crmmtant power HEETTUPHEION and selzure ju bolk

indusirialized and son-industrintized arcas 15 continually on the ncrgase. Fyern tha

seaibabiliny of generating sets angd plant ma sworrisome becausg of

¥

the high cost and incessind aparcity of Prevotum dMotor Spirit {petrod and diesell.

v

Eroergensy Hghts can bo used 1 ableviate sene of the chalienges of frogquent powey

ouinge.

Fimergeney lghting operates awiomatically when a tghtiog circuit foses the M

power sepply. They are SODUAROR by uged i orgenizations ans homes o the event of a

¥

poawer ontage, The use o & cv Hights cannot be over crophasized i indusirial

<

snd wom indhastrial arees such as Bo ard romn or hospital theaters and gven i sue

homes, Such type of automahic omergenty iwiu can be said 1o be s reguitensent 1w ow
cowtry today where foad sheds Hing has beeome a part of e due to imbalapee in
demand and supply of cleotrichy.

Automatic Emergency Light 5 also pseful for imporiant mestings and gonferenses
organized in 4 big hail in order o Huminaie the hall when the power supply frovn the

grid system is cut-0ff The emergency Hght, which cun b placed in fixed positions i

v

epic areas. is connecied 1o die mains supply, Whenever the mains supply 15

s automatically glows and there will be B Windrante 1 any

b

4y -

Soneraions ari UWYeriers

work, However, ha

ve some drawbacks compared W

<

sach o5 high cost and the need for movs Space. Hencs, i beoomss

e gy vh s 31T
SMSTESBOY HE




more advaniageous 1o have an smergency Hght in order 1o provide the brmediaw
ighting power whenever malns supply goes off. The tHhunination powser of the Jamp
depends upon the Voliage and Ampere rating made svailuble of the ouiput i}

The Automate Emergency Lights can also be deploved on the romds and

highways a3 street Heglts, This onsures that roads sre constantdy and conlinuously Biat

Escape lighting
This tHwminates exit routes and open arsas. BExit routes must be clearly U and

sipned 0 ensure people can evacuate the mulding safely and open aren Highting

destened 1o reduce contusion and panic, whilsl ensuring visibility of the nearest exit

cute. Hscape lighting alse gnables eraplovess 1o shut down sensitive o potentially

~r

dangerous processes before svacuating the boilding.

Standby highting

Swndby Hehting allows sormad activities 1o continue if the main Hedning fails

for gy rgason. An apphoation

sgeh as an eperating theatre or an alr wraffic contred

centre would reguive standby Hghting, This Liglining svstem works via vharging o

wyy

Ha butli-fn powsr sowrve (hattery) by mains power supply which remaing Bluminated

afier the power supply has been cut-off,

1.2 QRIECTIVE OF THE PROJECT

The sinectives of tdus project are;




i To design and constract a laborstory model of an Automatic LED Bmergency

Light that cen detect madns supply fatbue and comes into operation using a

rechargeable batery backup,

s
i

Te construgt an Automatic LED Eergency Light shat furns on when the
miains supply 15 not avalable

13 METHOBROLOGY

3

odology used in this project entalls paper design butially. afier which

5 umulation would he done using Blecironle Workbench software. The designed
cirouit will then put on a bread board to allow for placernent adjusimens, snd then on

the avtual soldering unto a Yero board,

1.4 THESIS GUTLIKE
in this project chapter 1 coniaing the infroduction, exposition, objectives,
methodology, scope of work snd definition of terms used in this project. Chapler 2

reviews the oxisting works done in relation 1o automatic led emergency lighting

systern which inchudes the therretical background, history and development, modern

development and technology fomomow, the principles of
opsration. Chapter 4 shows the tests, results and discussion achieved during the

projest and Chapter § tells about the conchision and recommendation of the pro ok,

1.5 BOURCES OF MATERIALS
Materials on this prolect were gotten from vartous sources such a3 lentbooks,

tournals, lecture notes. wob pages {via ternet), consultgtion with rechnniogists and

(&




CHAPTER TWO
Z.8 PITERATURE REVIEW
2.3 INTRODUCTH N
Thiz chapter rovigws existing wiwks o;e the topic: Autrmatic Emergonoy LED.
Such works have relevance 1o ihis study axs they provide useiy! guide and theorotical
ame work on which this project is bl Towards this, the chapter is divided o the

o0 theoretival background, history and dovelopmens, i:;ndcm dovelopment

(Ai}(‘i ‘i 24 , “7“

fopy tomorroy and related works,

2. THEORETICAL BACKGROUND

Automsiie Hghts were developed from original candle Hegbis o commonly

oA

weed tncandescent Bebts In recent vears, nee-type HID Gligh Interaity Dischar

uii\i g, i;:,

s omerged. The LED ?z minous efficiensy can reach 80%0-90%

2 M

(«

cw-ivpe and telbigent LERY lights, which are calied the fourth-generation

autcmaatic Hght soures, have become an outstanding member among g global nutomatic

¥

clecironio products and will be the new developmont oriontation of guto lamps {31

Compared with raditional bghts, LED Biehts have much longer service Hfe, Ha service

Hfe is 50,000 howurs n theory and 20,000 hours n practics (4], The swart thme for LED

fighis i3 only dozens of nanoscoonds, much shorer than that of incandescent Hghts, Its
LT

drive current 1 only 144 of that of incandescent bighls.  Actomatic LED lighis

comrveried from hal

s Hghis bave much stronger night visibility, rich colors and
fashionable styles. The cnorgy-saving and snvironmentab-fiendly auiomatic LED

fight techuotogy will usher In 8 new development period. It is forcoast that the




sutorsatio LEDY Rebting will achice msum&mq growth i the LED lghting market
in the following years [5)

Are emergency Hght s a8 battery-backed fipng device that comes on

sutornatically when a bullding experienes 2 power oulags. Pmergenoy bghis are
standard in vew commercial and high cccupency vesidential builiings, such as collegs

dormitories, Most building

require that they be instalied in older buildings as

23 HISTORY AND DEVELOPMENT
The earliost huops were used by Greek and Roman civilizations, whers light

primarily served the purpose of security, both to protect the wanderer feom trippir

v

over something on the path as well as heeping the potestial robbere al bay. At that

thvie oif lamps were waed predominantly as they provided a long-lasting and poderats

flagne. The Romans had e word Mlaferpariug’, which was 2 term {0y 3 slave responsible

for Hghiing up the o lzrops In front of thetr vitlas, This task continued fo e Kept for

a special person as far as up o Middle Ages where the so-calied ik bovs' ssooried

people from ong place to another through o

> murky winding streets of medieval

OV TLE,

P
C o

Before incandoscent lamps, zes Helting was employed in oities. The carbiesy
lamps required that 2 lomplighter ur the fown at dusk, Hghting each of the lamps,
bat later designs emploved gnition devices dut would automatically strike the flame

when the gas supply was activated. The earlivst of such lamps wore buill in the Arb

Empire especially in Udrdobn, Spain 16}

By the nanae of the device, an emwrgency light is dedigned 1o come on when

the powsr goes onil Bwvery model, therefore, roguires somwe sorl of a hatiery or




geperstor systom thay could provide electriciiy fo the lghts

e
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ring
eartiost models were ncandescsnt tight bulbs which conld dimby Haht an ares during a

tgn L¥2~3

blackout and perhaps provide enoogh Hight 1o solve the power problem or gvacuate the
B,

batlding. Yowas guickly realized, however, that a meee focused, brighter, and longer-

fasting light was mweded. The moders emergeney Hondhight provides a high-lumen,

wide-voverags fight that can fthoninaie an area quite welll Some Ughts aro hatogen.

and provide a hight source and intensity shmilar 1o that of an suiomobiie headhight

3

arfy battery backup systems wore huge, dwarfing the size of the Hghts for
which they provided power, The svslems normally used lead aoid batteries 1o slore a
full Hb-volt charge. For comparison, an m_m::-z“n shile uses a single lead acid battery a5
part of the ignition systen. Shuple transistors or relay technology was used 1o switch

on the lighis and baliery supply In the event of 2 power fathirs. The size of these unils,

a5 well as the weight and cost. made thern relatively rare installations, As technology

)

«\
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urther, the voltage requirements oy Hghts dropped. and subsequently the

sze of the batlenies was reduved as well, Modarn lights are ondy as large as the hulbs

87
themselves - the battery 1its quite well in the base of the fixture. Light-omitting diodes

are smatl, compleely solbd siate, very power-cificiony, long-lasting (as they have no

\

flaments o barn ow) and can by seen very casily even at great distance. LEDebased

Hght bars can be mwade very thin, reducing wind resistance by around §-10 poroent {71

231 MODERN DEVELOPMENTS
Modarn erergency Hghting is installed in virtuelly every commercial and high
secupancy restdential building, The Hghis consist of one or more incandescent bulbs

or ong or more chusters of high-btensity Light Bmitting Dodes (LEDY The

gt
=
~
A3
0o

seney highting heads are wsually either PAR 36 sealed beans or wedge base

&




famps, Al uanits have some soot of a reflector o focus and intensify the Heht they

proesduce. This can either be i the form of o plastic cover over the fikhwe, of 3

reflector placed behing the fight soures {81 Most individeal fight sources can be

rotated and abwed for where lighe is needed most in an emergoney, such as owards

fire exiis, Modern fidurey usually have a test batton of some sort which temporarily

oversides the wnil snd causes & to switch on the fights and operate [rom batory power
even if the main powsr 18 il on. Modern systems are operated with relatively low
voltage, usually Domo 612 volits {91 This both reduces the size of the balteries
reguived and reduses the toad on the virouit 0 which the ezzwrgemgz fight is wired.
Modern fhvures include a small trancforroer i the base of the fixture which steps-

down the voltage front main current to the low power required by the fights, Batteries

ave commonly wade of lead-caloiun, and con fast for 10 vears or miore on continuous

S, S salety codes require o oinimum of 90 mibntes on batiory powey

during @ power outags siong the path of ¢ oRreas RIS

As g reathod of signaling a power outage, some models of omergency lights

S
=
pad

ninist be shut off marualbly after thes

Y
v

shave been activated, Thig is roe even iF the main

1,

butlding power conmms back o Thesystem will sty Hr until the reset button on the

sude of the it s prossed.

Emergency lghiing 15 ofien reforred t© as cgress Hghting, Hmergenoy Hehts

S

are waed vy commercial butldings as a safety precaution i power owlages, 50 th

bog Lo

reopie will be able o fnd thelr way out of 2 butiding. ExB sizns are ofien wsed in
&

onjunetion with emergeney lighting {121




Ag there are sirict requirenients o pro an average of one food candle of

Bght olong the path of cgress, smergency lzhiing should be sclecied caretully o

snsyre codes are et

232 TECHNGLOGY TOMORRBOW

Technology Tomomow s based on resvarch work, B oappears that the

e

develnped nations of the world are in the fore fromt of thig research work.  For

-

exmmple, in Belghan, Lumiled, a joint venwwre between Philips and Agilent ae

developing ultrs high brighiness LED's. In Jspan, Nichis costinuss 1o push the

brighingss ~ cost ratio 1131 In Eng

i

—
1;3

iad, Cambridge Display Technolog

producing the World's first blue Hght emitting polymer {LEP) and have now gone on

o produce 8 white organic LED (OLEDY. Corrently all development in this fedd s
aimed at prodecing sechnology that can be used in coloaw display soresns. In the
LISA, The Massachasetis Tnstiinte of Techaology {Mano f};t:mcw;_“@s Labd is working
o g device called a Photouic Band Gap LED. initially the research i aimed at
nproving the efficiency of single colowr LEDY s, Extensions of this rescarch oouid
foudd 1o 3 LED where both colour and ntensity can be set electronsioally. The potential
for effects Hohting are staggering {14]. In England, Artistic Licenss is ploneering new
techrigues for electronts condrol of LERY intensity {151 Hevent developments include

a systern ealled Freguency Modulation, I“;wur ncy Maodulation provides a mamber of

beweflts compared o the older Pulse Widith Modulation technigque 1161 The most
notable of which is the ability {o produce higher resolution coutrol over the low

e

intensity range. This is of partic z;i*z terest i colour muxing apphications, This




e

research work continues and 11 is hoped that sooscst the world wonld witpess the

result of great minds.

24 RELATED WORKS

304

Betore the use of Led in omprgoney Hghting systems, incandescent lght bulbs,

I
I+

are Heht, phrttocieciric control were in gse.

Are fights bad bwo major disadvantages. Firstly, they emit an intense and harsh

v

s;s

fight which, although usefel At industrial sites like dockyards, was discomforting

ordinary vity swreets. Secondly, they are maintenanco-intensive, as carbon elecirodes
burn away swiftly, With the development of cheap, relisbie and bright incandescent
fohe buths at the end of the 19t wontury, are Hebts pussed ot of use for stree

ESA- S D LR AR T

Habting, bt vomaiood i indosirial use fonger {17

.

Incandescent lamps worg primarily waed for emergency fightin

x

o
@
LI
73
&
P
s
£
b
L
o
e

the advent of high-intensity discharpe lamps. They were often operaied ot high-

oo

voltage serios cirouls Series circuiis were popular sinoe the higher voltage in these

cirouits produced more Hght por watt comzzmm (18] bwandescent lamp produces

heat and blackens the bhuib, F"z.zz*‘-:.'zw;';'z';-;‘;,re,, hetog

g

he

vt

o
&

avention of photoeleciric
controls. a single switch or clook could control alf the lights in an ontire systom.
To avoid having the entirg sy v g dark i g single lamp burned out, sach
lamp was equipped with a device that ensured that the cirouit would remals intact,

Barly buops were eguipped]

wpranstormers 1Y thay would aliow curreny

10 DABS AL

soss the wansformer whether the bulb worked or not Later the il cutoupt
was invented, The film outons was a small disk of insulating flm that separatad two

contacts connected 1o

he pwoowires leading o the lamp. 1 the lomp failed (an open

o

cireuith. the current through the siring became zevo, causing the vollage of the cireuit

ronit

;:’j‘




fthonsands of volis) 1o be bnposed soross the insulsting film, penetrating B {see
Ohn’s fawy [20] In this way, the failed lamp was bypassed and power restored i the
reat of the systern. The omergency lght oireuit contained an antomanc vollage
regulaior, preventing the cument fromm increasjog us famps ned oull pressrving the
tife of the remaining lavnps, When the failed lamp was replaced, 2 new piece of film
was insialled, once again separating the condacis in the culout. This system was

recognizable by the large pracelain dnsulmtor separating the lamp and reflecior Hom

the mounting anm. This was nocessary bovause the two Coutacts in the lamp's base

may have oporated 2 several thousand volis above ground.

o

Based on all these shortoomings, fed were introduced. Led have no slirg violst

wut, they comsume less power and they tong life span compared 1 ncandescent

o

tight, they produce very little beat i the oulpt, white bed are very bright and the

L

have high Hlumination power.




CHAPTER THREE
3.6 DESIGN AND IMPLEMENTATION
3.3 PRINCIPLES OF OPERATION
Autornaie LED Bmergency Light 1 s bghting systern that works swwhen the
main supply is am gvailable Its works with the battery and the mains supply charges

the batiery. The block diagram of the project s showed in fig. 3.1

et
>

¢

Power Suppl Rectifier Filter

v

k2

h:

LED Light Uit | Battery charging
Unit

Fig 31 Geoernbized Bleok Dnagoye

32 POWERSUPPLY

The power supply omoprise of a2 siep dows vansiormer. Transfonmer,
ghecivical dovice consisting of one coil of wire placed in close woximily @ ong o
mwe other codls, used o couple two or more allermating-Cuarrent (ALY clrouils
together by amploving the Induction betwsen the coils. The il connected (o the
power sogrcs s called the primary ooil, and the other coils are known as secondary
cotf, A ransformer in which the secondary voltage is less than the primary, the device
is known as a step-down transtormer. The product of corrent and voltage 18 constant

in each st of coils, 50 thay in & step-down franstormer, the voltage decrense in the

11




secomdary s accompanied by a corresponding increase in the current, In this project
the step down tramsfonmer rating is 230V 09V, Si0mA, This means that the primary

£a5i0L 15

and the secondary session is 3-9Y, 300mA

3.3 RECTIFIER

LEAR

A reciifior 15 a cirouit that employs one or more diodes 0 couvert go voltage

into pulsating do voltage. Automatic LED Emergency fight uses a fudl wave bridge

tifier which uses four dindes with a transformer and has 2 ma <imum voltage of

x s
Y i

which 15 9Y as shown inthe ig.3.2

[PRSY £5

Fig 3.2 Bridue Reotifvin

The fall-ovave bridge rectifior is avallably in tuee distinct physical forms shown

T2

21

—

Four disorete dindes

o

e devicss |

4 fous-torminet case

1. As part of an array of diodes inan 10

5 e distinet physical forms:
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Capacitor, devics for storing an slectrical charge, smmetimes called 2
condenser. In its simplost form a capreitor consisis of two metal plates separated by a
non-conducting laver called the dislectric. The dieleciric may be air, plastic, waxed
ouper, or ancther mibstancs such as the mingral mica. When on plate of a capacitor is

charged using a batiery 07

o~

wther source of direct current, the other plate becoms

pove

charged with the opposite sign: that is, positive if the origh 1al charge is negative, and

=

negative it the crigingl chargs is positive,

The elecirical size of 2 capacior is its capaciianse, which 18 the ammount of

glectrin charge B can hold per anit potential difference acrous its plate

A bigger capaciior should be used jo order tor

V. reduce the manitude of vipple voltags;
o ol

po

moronse the peak current in the diode:

)

incresse the peak current in the diode.

4. The formule 1o caloufate the ripple factor s as foflows

For hatf wave reciifien

F Yo
121 __________ Sy s :23
§oy ereyy G gt : -
45 3ER, 3 ANy ;

14




Whers "55.. = f){’a% f*uf'ghh Vit age
Lae=load currend
f=freguency

{=oapacior

Pesk primary voltags =

Toaehs wpseriairriaris , B
Peab secondary voltage =% x 3

L2

GHY

f—y

uit wave rectified voltage ot the fHltor npt

RRTA
. )
=128 %
s e
(1210 i 1
¥
A %’ LOREDHOEINT 5 °i3§

3.3 BATTERY CHARGING CIRCULY
The bettery chorging cirenit comprises of pwn sessions: The Voitegs

Regulator and the charging of the Battery,

o

81 VOLTAGE REGULATOR
The voltage regulator used here is the LM 317 whose outpst can be
adiusted over a wide range, o can be ad‘;usmd frown 1.2V 10 37V 1 s a three

serminal 1O regulator. Fig 3.5 shows the LM 317 connected fo the external

resisiors By and By to produce an adjustable oatput viltage

i5




.1

..... o B TREE -
hf:" 8":&2{"»‘)& L3

C3E LM 3T conmecied 1o external resisions

UM 3T develops o constant 125V reference voltage (Vi) between the

autpit and the adjosuoent termingd w

uces a comstant current (Lo through
Ry The value of the Lo s around 10pAL

T caloutate the cutput vollage,

S
&
[—
[ ou]
0.8
rna
.
e
o0
o
R

3+ 000 0T TR 100

;

The mexirount and minimun ouipul volisges arg

project the output requived i3 7V (o charge the battery. The adhsted pin of the LM

b

»

7 is adiusied to give the desired output which s 7V,

2y
Ba




252 CHARGING

MY
The output from the voltage regulstor provides charging current through diods
[35 and Ymiting vesistor RI6. By adjustiog proser VR, the output vollage can e

adpusted 1o deliver the requived charging current, When the batiery geis charged to

&

2

F 2y 1
pebwien 3.1y

Yoand 6.2V, zener Jlodes 213y and ZD condects and char ging current

from regadator 101 finds a path through trandistor Ty and T to ground and it stops

bes

o

charging of the batiery to avoid damage of the buttery or over charging of the battery,
The voliage that charges the battery 15 620V, Fig 3.6 is the ciroult showing the

ig

charging unit of the baitery.

TO THE BASE OF T3

0% -

;
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%i 3 ‘/‘\/{" v “
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76,2 B EPDSA
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g ®Y Feeemeeneeens "'\;""-./’"’,:”” POS4RA famuns ATa%s
ARy & 13K A 2R

s

mowing the charging of the b

ery and LED uboator

KR LED DRIVER SESSION
The LED driver session consist of the relay which acts as a swich and the LED

cirouit,




L6.i RELAY

A reloy s an electrics

2278

opersted switch, Curvent Howing through the coil o

the relay oreates a mognetio fleld which atiracts a lever and changes the swilch

comarts, The cotl current can be on or off so relays have two switeh positions and

they are double throw {changeover) switches

allow one ciroull to switch a second cirocult which can be completely

ey

sgparate the first, For gxample » low voltage battery cirenit can use a relay 1o

switch a 230V AC mains oiresit. There s no elecirical conneciion inside the relay

hetween the pwo chroults; the link 5 magpetic and mechanical, The relay's swih
conneetions are wiually labeled COM, NC and MO

o {0 = Corpmon, alsarys connect (o this: it is the movin v part of the switch,

s ML= Normatly Closed, COM s conneoted to this when the velay coll s off

i

Mormally Open, O

M s connecied 1o this when the relay eoil is on

362 LED LIGHT CIRCUIY

Abbthe LEDs are connected in sories with g 10043 resistor in series with sach,

The common-anode junction of afl the twebve LEDs is connecied fo the collector of

x4

prp transistor T3 and the emitier of gamistor T3 I directy connected 1o the

compnon of the relay and theo the vormal opened 1o the positive torminal of 6Y
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ey
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o
e
e
e
o
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e
es

fatd D viltage, pmduv d at the cathode hnction of dicdes DY

and 133 iz fed 1o the base of transistor T3 through 4 39002 and 36043 resisior. When

mains supply is available, the base of transistor T3 remains high and T3 does nod
&'

g

Y
v

comduct. The relay acts as 3 swiich so that when the mainsy supply v on the LED
don’s glow. On the other band, when mains fails, the base of vamsistor T3 becomes

fowy mnd o conducts then the vormal open makes a contact with the normal closed.

ig




This makes afl the LEDs (LEDY twough LEDRI?Y glow, The mains power supply,
when available, charges the battery sind keeps the LEDs off as wansistor T3 Femaing
cut-off, During mains failure, the churging section stops working and the badery

4

supply smakes the LEDs glow. Driver wansistrr T3 can doliver up to L3A, Fig

s

L%

shows the LED driving cireuit,
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Frg 3.7 Cirouls showing the LED driver

3863 BESISTOR
Hesistors determine the flow of current in an elactrical cirouit, Whers there is
bigh resistance then the flow of current is small, where the resistance is low the flow

o Current iy large.

Lesistance, voltage and current are connected in an slecirical

esistors have color bands that indicate thetr valies and

& five bands around carbone-composition resistors:

1 SOPIR.Y
iolerances, Fig 3,
g
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Demgn snd Consiruction of an Auiomatic Hmergenoy

includes the components used iy the desiyn and the choice of e

N 38 Reddsor showing fve bands of colors,

CONSTRUCTION

H

71 COMPONENTS SPECIFICATIHON

The specifications of compovenis used in constrcting this §

follows;

ey

Qa2

CLERs o
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ing

ing used.

et

Fower diode - 51V, 62V

Helay OV

, Battery 6V
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4.2  BIRCUSSION OF RESULY

The LEDs would also be bright for tevelve hours so far the battery i3 fally
charged. The voltage that is supplied to the LE im;m; g seasion is & volts. For the
LEDs o iilominate well, the LEDS are attac imd o a refloctor that belps in
Hhuminating the Heht. A switeh was connecied across the LED to control when the

A

LEDs coroe on so that the battery B could be extended.

43 TREHBLESHOOTING
Doring the course of wating the deviee, it was found out that when the supply

oy

voltage is not up w220 volts, the voltage emering the regudator will be less than 9
voits and the voliage that charges the battery would not be up 10 520 volits i e

variahle resistor could increased to produre a voliage bigher than & volts,

4.4  LIMIATATION
The lhuitation of this device s the mabilily 1o wswe more LEDS though the

cirenit conld be modified 10 use mord LEDs.

4.5 PRECAUTIONS

1. The components were measured with 2 meltimetor 1© check polarity betore
carcfully placed onoa Hoed vero board,

2. The components were soldered carefully and sufficient beat was used 1o

mielt the fead, o0

2 Amount of soldering lead wused waz minimal to avold bodging of

CIHNPONCIES.

4. After each soldering, the sdldering ron was cleansd 1o avoid excess melting

of the lead.
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CHAPTER FIVE
5.4 CONCLUSION
51 PROBLEMS ENCOUNTERED

The problems encountored during the execution of this project were maindy

some components dug to oxcessive voltage, Alse, during the assembling on

& Vero bowrd, some pins of the components broke, The battery ased {38 source of

powery was continuatly weskened when powsred on without spproprisie rochargs

X

becanse the charging voltags was very low due to fow voltage sapply from PHON,

52 BELCOMMENDATIONK
Atigr the vompletion of this projest wiwk, Dwould recommend that Automatic
bmergency Hehts be used in loctures ; ha fis, offives, hwanes and cven as stroet hghts

the gvent of power outage.

¥
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CEOMNCLUSION
After the succesatul testing of this device, T wonld categorically say in the

advent of the set out objectives of this proj
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