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CHAPTER THREE

CONSTRUCYION AND TEEBTING
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CHAPTER FIVE




ted §a3 breadboard, and tested
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> Bt conneg
ied abuo tested

Chapter three conigined bow components were
satisfactory before bansfernng into vere-board where soidering was don
o confitm correct comnectinns, Chaprer four based on project discussion of resalt from

i i,

clusion and offers some recommendations for e

Froally, chapter five gives the con
advancemend on the profect,
supply.
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any communiiy s vsually an allernniy

1.2 PROJECY

i electrical power available

The bast
usuaily anusordal an shoown helon

The supply voltage oo
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The frequency is generaily 30 ov SGHZ This can be wsed unmodified for heating, Hghting
and some electvic motors, Bu thers are many applicadons where the load being supphed
wes of fixed polarity o be applind to 3, e ¥ requlres 3
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forward divection is iess than that fo the current it reverse diveolion.

'

Basicaily, i is o unpdl irectional devicr whose resisiance by the revernse diren

that any reverse current s neghgible.

[Pl

An altermating current can be smd o pustified i after passing through the devicr, B

gverage vahse, depemd over oo whole eycie of the applicd potsstial difference, is finlie,

The function of alf rectifiers are the same regardiess of the type of rectiliey used. That is,

they sitow slecirons (o How o only ong direction

pres

For single phase (1-0) there ave twee Lypes of rectifioy cirouits,
Gy Half wave rectification

fity Fuil wave rectification

(BiBridge full wave rectification

HALY WAYE RECTIFICATION
tn this type of rectification, ouly single dicde connecied 4 i sories with the a0 supply and

i %5

e oad, And i comducts on every DRg half-cycle




1 othier o smooih the

fwnve rechifior with resisipve load,

put of the rectifier, s 1y connect 3 capaciior in paratlel with 3

e

sistor as shown in Fig (2 1ap The capaciior booomes charged duning conducting

i

ischarged current during the noncondunting ball cvcles, this discharge

iy mse the resistor beoause of the reversed characteristic of the reciifier,

Fhe curvent § Hows only

during the inferval of tme g which Vi vs,

< rectifying coust, 35 that is bas tow efficiengy . The do caput of

ed o b steady, and this could be achipved i

e provented from fatling 0 vere during aliernsting haif cyoles, This could to

B8 SRR

apacitor in paralisd with the foad resisior as shown below -
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The d.o. component of full wave rectifler s given by s
X Pogts
fdo = e 1 fiflen
g A

Faves
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Where | = instantenous value of current voltage

Yo Y sin wi

[= WIR = Yin Sin wi
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Where B o= ol rosistance
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2.5 MAINTAINABILITY OF BATTERIES

Fheve are measures o be faken when using seoondary colis,

o
o
e

Adding of water from g 10 time o keep the dovel of the clectrolyie within the

bimit speoified by the manulactarer

1

{1y Keep spark low and Hames away from the vest of 2

oxyzen gas produced within a cell & not jznited

fiy  Siop discharge, except in emergency, before the voliage @il tool low fy

o

atisfactary operation.

sotution), powders, jelly, any metal o other foreign

{3 The specific gravity of the battery pives the best indication of s staie of charging.

a discharged cell will bave a speciic gravity of 1,150, which will vise 1 128D

.

Swhen fully charged.

{viy Mever add elecirolytic or acid excep 1o replace 3 Joss koown & be due 1o spillage and

the added soud shonld then be of the e spectic gravity as that in adjzoen celis

o

(vity Abways keep the battery olzan and dry.

3 LRI 54

Al manufacturers provides mdormation for the care and operation of their different types

of batteries, Excessive overchargs fu ampere-hours should be avoided, even i the rale of

a2,

charge is low enpugh to avord excessive lemperature and 2assin
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1.6 TRANSFORMER STAGE
Toansformer 16 a stationary apparatus oo gansferviog glecirical enmrgy from one
slerpating current o another without change of frequency, through the medivm of

snagnetic fleld, §userves the purpose of charging the ouiput voltage with respect 10 it

T toput side of the transformer i ceferred to s primary, and the ovtputl side as the
secondary. The transformer s used to either increase {siep-up) or decrease{step-down) the

vohtape tevel, depending on the requireiment of power supply. Let Mr reprosent the sumber
of the wansformer primary trns, and et N represent the corrmsponding number of

ERRY

s.::::;m}sza;'y mirns. A transformer is deseribed by s turns ratio, which can be speoified 48

RNg N,

fet veand b oropresent the Inslanianeous pranasy voltage and current and et v and b
represent the istantanzouns secondary vohtage and current. The following refatinnships

apply 1o the tramformes -

Although stated i tenms of mstanianeous variables proveeding relationship apply €4 gty
well to root-mean square {rms) guantities. Infct, most seancinrmer voltages and currend

Prg

ratings are specified in s unis.

TRANSFORMER
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Hiustrate the half wave rectifier wih combined resistive and capaciiive lnading.

FULL WAVE RECTIFICATION

In full wave rectification, both wave of the cycle of spplied potential difference are
witbized, # consist of e dindes sach conducting an abornative hall cycle due 1o
conduction of elecrons i the load throughout the cvele which give higher efficiency.
However, center apped iransformer with secondary winding most be wsed, This kind of
rectification is emploved by s project work, o rectify curvent Bowing o the charging
Gt

This is accomplished by taking the negative output eomingl 1o the midpoim of the

secondary winding of the supply ransformer, and conneoting each of the ywo seeondary

rerminals to separate rectifier, as shown in Fig 2 3
There is an imporiant phenomenon which does not cocur with halfwave reotification, that
s the reverse voltage 1o which the non-conduciing rectifter 13 subjected 35 the srithoueie

sum of i3 own applied pod amd the voltage drop across the resisior.

At the normal operation, B> > R, i foltows that this voltage drop & utde less than the

appiiod pod, while the result that peak reverse voltage is very nearly equal 1o Z¥m,
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1 1%

s is mnre efficiend

HYThe ripple volinge is al twice the supply froguondy i

-~

2 i the ripple frequency makos 1 easier

oy the desired level

seansformer and for two diodes,

e civontl has the following advaniages over i

The disadvantage of the cireelt are the need for a cente

Wwave Ciroinl,

= hatl -
al {He.
1o redune the perceniage rippled
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ii} 23 iusirate Fullwave rectification
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{hy Current

{oy Ternnal voliag

{dy ¥oitage drop aoross rectifier

\

BRIDOE FULL WAVE RECTIFIER

In the bridee full-wave rectfication, four dicdes in one encapst yhated unil over the whole
cyele without conter-tapped transfvrmer usgd. Bridee fu i wave reotificarion was osed in
this project work 1 rectify curront entening the swiching device (relay). The disadvantage
of using e clrouit full-wave reotifier, 18 thal trapsiormer secondary windings mus
produce twice the veltage of tat wsed in e naif-wave rectifying civcuie Becanse only half

e

of the windding is used af any on e

This is why the ssue of badge futiowave recufication arbsed, 1 sobve that problem, sine

the bridge rectfier cirouit requires four diodes as shown iy fip 2.2, instead of two dindes

oy




o avouds the need for 2 conder-tapped mput transformer.

The variations in thy load vollage can be reducod by connection of 4 capacitor acrass the

Lot

fond, The load voltage wavetorm is then that of fig 2.0b

When higher doo, voltage are requiinsd, the bridge olvouit Bas some advaniages over the
creatt using g conter-tanmnd ravsformer The peak yvoltage (P1Y) of each dinde ¥
[ EEW 111 L\Mﬁm & CEnicy ,,d;)piu. [SEE1ELR LRI LTI his H A fi!t YR VO zji.,m FTLY A 205 L3I0 iR
oty egual 1o the peak secondary voltage vels conter-lapped scoondary winding s not

required, amd the curvent rating of the transfurmer i tess, This neans that a smaller and

hence a cheaper transformer can be used.

The current through the toad resstance s always iy the samwe divection and doo. componen

i bwice as large as i fig 7 4a below,
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Where ®o= load resisianme
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2% THE BATTERY

convert  chemical  energy

e
et

-

Battery are closed electro-chemios! power sources, thy

>

reactanis incorporated mo the Jevice o elovinical enorgy. A battery is g oollecuon of cells
wirggd in series o parailel In modern usage, colls are ofien referesd 1o as batizvies, Fach

3
4
7

cedl, has a postiive and nepative electrode. the positive electrode (s m oxidation state whilke

the negative electvode i3 in reduction siate.

When the cell s operating, the negative elestrode vields eleciron w an extvrnal circod and
the positive electrode accept electvon fom this circull. The slecirons fows from negative
plecirade (o positive clectrode, the ourrent i carried through the battery by jons of the

elecirnlviin solution.




Two main types of battery eaist, known as primary and  secomlary, Primary e £riS Can
e waed onor only: when the chemical reaciants have been consumod a8 2 result o
slecirical discharge of the battery. Seeondary batieries are based on g reversible chemiost

reaction, the batiory may be recharged by passing elecuics! currant through the device in

the ppposite directon 1o the discharge current. Despite their ability o be recharge,

wt

secondary hatteries bave 4 hinlte uureful Hie

4

When comparing and selecting battorivs, we are vsually mterested in the amoun o energ

s

st

rrat the hatlory can supply before iUis fully discharged. This quantaty 19 catied the capacity
of o hattery and can be stated in watt-bours(w-io, which s 2 unit of energy, OF I ampers-
fours{A-hy, which is 2 unit of electne charge

&

The twe main types of sevoudary battery are the lead-anid type used in road vebicles for

starting Bghting and tgsition (SLD asd the nickel-cadmivm type paed i aireraft and

“he hoth batteries are abso available in smabler sizes for powering

m\(

mititary vehicles, 7
portahie squipment.

But for the purposs of this project, 12v Iead-acid batiery §s used.

24 BATTERY CHARGING

Meshods of charging a battery

R0V
pony
oA
¥

Ty

ek

here are differem methods used for charging hattery, the followings are the most

comgnoniy used.

Consiant current - Batteries are charged by passing direct ourrent through them from

o~
a
S

positive o negatve wrominsls, The cells are novnaily connected i series, so that each
cell recsives the same charging current. When the cells were connected in paralied, 8

would be difficuds to maintain the current division e.om § {eleciromative foroe) would

L




terud 10 discharge ho those oo possessing o lower com § Fig 2.5 shows how this
may be dons using rheostd w senes with the outpst of the charger. The Current
flowing through the rheostal depends on e saloty and on s setting amd on the p.d
between s terminals, Thus, pd s the differcoce betwoen the opipyt voltage of e
reciifier and vollage regpired o charge the colls. Thus, ¥ the rootifier ontput voliage
te much lgher than the ritual chargmy voltage needed for the cells, the rbeostat,

.5

the colle chargest up s small and the curront romains reasousble constant,

An alzrnative method s o conurod the current by asing a vanabde wducior comneied in

series with the a.c input 1o the charger as shown below:

N

{:‘t

YN n

i

Al Buppl

.‘,WWK"Q‘V,%W% Ty ﬁwm}.mw“
T T T e
AN
™~ - J}ﬁ
&
kN
f‘
e
g
{
§

5

Taind
v
N

Fig 2.5 shows constant curvent batiery chargsr.




by Consang veltage method - When using this method, the charging voltage s mainiained
onsiant af g value shizhtdy bigher thanothe oo f of the fully charged cell, multiphied

by the munber of cells conneuted n series. The charging current using this method
depends on the difforence bepween the charvging voltage and wial eomuf of the oells,

This ourvent may be caloulated from the {ormela

Where ¥ s the charging voltage

(iww
PN

sy the total eom D of (he
B g the total internal resistance,
The above formuls indicates that as the commencoment of the charpe, when the e f of

3153

the cefls is low, the charging current will be large. The chargmg current will graduaily

reduces in valne when charging s i progress. Fig 2.5 shows the cirouit of o constant

s

voltage battery charging, the resistor K, helps o prevent excessive currems fowing at ih

pel

commencernent of the charging.
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Fig 2.5 comstant voltage battery charger.
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TRANSFORMER

s 2

The siesd core consiats of Duninated sheers abont O W thick, insulsied from another
froms thin laver of vanish The purpose of Iaminaung the core 8 o reduse the heat loss dus

1oy wobdy current induced by alierpating megoctic Tux. The vertics! portions of the core ar

YK, The man path of shemating flo

¢ steelt core 15 represented by

dotied fines in the figure § sie of the fhiy produced by the primary ool
passes thioogh secondary oo, the oo § tnduced o sach turn is the same for primary and

secondary sides,

Hence Neand Neogre the runber of turns of prmary and  seeondary respectively

al o induced tnosecondary = |

R S -

Total oo fmducod in primary =

When the secondary 13 open circult, iS terminal voliage s the same as the induned oom L
The primary currend 15 then very small so that the applicd voltage v, is practically equal
ansd opposite o eom D mducsd i prinnry coil

Hence Ve =

oW ol type of transformer used i this project, working on i

bt
L,
-

frequency of 30Hz The frst one iy comtor-lapped and non-center appad.
The first one, step-down vansformer, o steps down the .o voltage from 220V 10 (8¢

fowey doo vollage) © suit the use of some of e sioctronie devices Bke diodes . fransastor




ared others, Thiv s the fype of Wransformey with furns on the pri

sevordsry win sding and i used 10 siep-dowy voliagr and carrent
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Structure OF step-up Transformer {n

THE MAIN FUNCTION OF TRANSFORDMERS IN THIS PROJECT.

{1y The step-down ivansformesy (TG, aolares the equipment d.o power ling froms the pain

tiy T also charges the lovel of a0 main voliage «

RS

>
3

i

N

y Stepeup transiormer {0

{220% o po-toad and HI op load) reguired 0 power the hghting unit

Skl P oamd secondary oot 8 are wound on b coil

The primw

The ratio of secondary voltage W primary voltage Ms /Me is determined by the numbers of

r!

furps in each winding, if the fransformer s Wipercent officic ntat transtersing electriosl

energy from privary o secondary,

This vatio (7= Nojy calied "Tum Rate”

A
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(1 Current source inverer O8]

Fhe block dagram below shows how the conversion was dong, feom a0 input to

the a.o. outpid of the lang.

S -

SR - 4 7 o
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2.8 BASIC INVERTER TOPOLOLY

e

ooy
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e
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There are 3 tvpes of inverer copt e phase) Yz
fiy Pull - bridpe mvernier
{iny Half bridee invarier,

{nz } %} ‘; g(,!} WP OTieT .

FULL BRIDGE INVERTER

The maximum output voltage of full-bridge nverter s twice that of the halls

be

The owput current gnd switch currends are one- bl of those of ap half bridge overier for
the same power
HALF BRIDGE IKVERTER,

s the hall bridge inverter, there are beo capaciions of the same size conneoind in series

I
E)




acrss the doo input and thelr funcdon is at mid polential, with 2 veltage of V72 across each

CREEICHOT,

Regavdiess of the :awi'iiiiiiiz states, the current botween the m;;xu*vra divides equally when
T is on either T+ or DI condunty dependivg on the direction of the output curramt
art i splits equally between the capaciior, T+ gnd O The capacitor C4 and - are

y

eitpctively connecied i parailel o the path of o and this further explains why junciion "n”

stays al the mid- potental

The capacitors block die. and eliminate the problom associated with tansformer saturation
from the primary side where the rransformer 15 used o provide clectrical isolation from
she cutput,

The peak voltage and

carrent rating of the switching in hall - brdee inverter are as
fodlows:

VT s Ydand IT = ipeak.
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Falf- Broidge Inverer

PUSH- PULL INVERTER.
A pashe poll invertor roguives a transformer with a contor- tapped primary . A push- pull

nwverier can be operated 10 the pulse with modulabion or square wave. The main advaniage
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CHAPTER THREE
CONSTRUCTION AND T Ea TN

30 INTRODUCTION

‘This chapter shucidated oa vy emergency Hghting systom was comstructed, Before the

construction of this praject, several things were takesn inio cunsideration, most

gsprcially the theory and design of vach stage.

The cireuit was fivst comsiruvied on soider less breadbaoard, for easy tation of bugs and

replacement of any darnage compunent when e need artses. [ was then iransferred oo

the vern hoard, and carctul soldering of component was don.

Wty

Al components leaid were kept at & mintnun o prevend secidental short clrouil, e

cironit was earefully planmud, qintmizing errors and make rouble - shooting. Piually the

crmive conpectipn was varefully housed i & wooden boy {compartmenty and the Hyhiing

i mouned by the side

#

of operation of the cmergancy fphting sysiom oan e divided into Be

H

The principle
fotlowing parts:
b The power (maimy cupply unil.
i The battery charging ouil
i The swihching foontrol uni

e, The inverier unit

v, The lighting unt

%4 THE MAIN BUPPLY (Vi g

In this section, the main aupply from the MEPA e to e cireuit, The main supply sowee

voltage s 8 single phase Lo 220w owith 504z freguency. it was then siep-down and




rectified hefore further usaps
Fhe main supply undt comsists of the centur - tapped step-down rancformer, which lsolates
the doo Power jine equipment from e main supply and aleo change the level of a o man
vestage (220v) o e fower doo Vohage {12v as required. The Trapsformer in this unit
was conpectod to fouy rectification diodes, whiuh serves g3 rectifier unit where wace of 4.
voltage from the tranciormer seuondary winding is converied o pulses of unidirectional
CHYFERHE.

The red light omutling Jinde connecied 0 this unil, is o indicate when supply 5 from

main spuroe. ThE) resisgr was congected 10 the LED 1o unit the amount of currend tha
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CHAMGING UNET R
3.2 BATTERY
A hattery is oan energy conversion device, contaming ope of more cells sl genoratos

slectrical energy, It is convement portable source of energy.
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The voltage of the battery used b this project §s 1 2v-lead ackd shortage battery. 1t positive

B

slectrode connecied fo the inverier that does the conversion of direct current {de) (o

B

A
~~

A




ahiernating current .61 The negative clectrode conpeied 10 converien $

she conversion of alternating cusrent {20310 diveet current (.0 A tead acid battery

by sending direcl GRTETE of the proper voltage thromgh i, 0 a SHreChinn

o current fow on discharne. This royVeTsus the chemicnl reacton within the oell o

<

et

yegeperate e active ch can then react W produce an glectric current.
CHARGING EFFECT O BATTERY

This charging noit s essential part of Bmergency Hphting systom due 1o the fact that 385
e seurce of cnergy being cored in the bauery alwy pattery st have een

discharged. Therctore 10 ¥03 Lo the Batiory operaic Hmuss v chared 1o electyic current

x.-
,w\

st be pass through it When d.0 corrent is supphicd by an exterps] power sout
through the batiery. 4 chernical actinn takes place iside i1, This reverse 1he chemeal

snerate the aulive chemical which can thon ¥oan 10 prochacs

an cleciric purment, AS 8 cesult of which the lead suiphate and phag connected 10 the

positive ter pal of the power SORICES BTalit ally changes 0 jeast peroxide. W nile the lead

sulpshiate o the piate comnecied o the negative 1219 il of power source changes 10 SpODEY

Wy

tend araduaily, ag the at i leaves the plates and reurning Lo eloctrolyte i ipcreasiog i
deasity. Initially, a heavy Coirent will flow through the Datery when charging an already

discharged battery and graduaily the ¢ currem roduces as (e BRtiery is being compieie iy

3.3 SWITCHING UNIT/RELAY OPERATION
Wihen te chroull receives fs iniaiad supply frowm NEPA, it i used 1o rectificsd and then
conpecied 10 an auloen watic swiching device {relayy, When the current ererpizes the relay

cent. 2 magnetic field 1s setup whinh magnelize codd terprinal and current Hows inp the

tpad acid batlery through the DRy changes.
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Wiher the power from the mans supply falls, the relay de- energizes and thereby change

over 1o the smergency famp. The batery which was charging belore now supply the

,.
¢
<
=
b
5
=
e
'
-

he fluorescens lamp through inverier,
& relay in normally closed positive opens when activated gnd normally open relay olose

when energized. When energizing potentinl s romoved, the spring action returns, the

)

RS

amgtour retwrn 10 38 origmal siate, Belave can be cateporized a3 an under current apd
ander vollage relays. An over current andd over vollage relay operaws when the activating

guantily (ourrent o7 voltage) oxcends 15 operating or pick up values,

A under current and under vollage relay operates when the inltial guantity of current or

volage fails below the rest or drop out value.

Belay provides safety for the operation of & device or 3 system, since welay operating
vodtage and current can be relattvely small when compared 1o levels requared for smooth

running of a device,

34 THE INVERTER UNIT

This s the major determinang of thie magnitude angd freguency of the cutput current and
voltage. In the event of an oulput, the battery supply sufficieny power 1o the inverier 1o
mraintain B8 ouipud for specificd period of time, depending on the time the batiery 1o

<

disuharpe 0 a predetermined mininuun voliage or s lurp off

The inverter s meant 1o carry oud the

y syrpose of conversion of direct current {doo) 1o
aliernating current {n.o). The powr transmission i this s, helps o generating a better
substantial amowy of electyic current through alternaling condition and slep - U

sransformer ts employed o traysform the inpedance of the device o optimurn inpedance

reguired. The connection of the capaciiors and induciors forms an oscillator, to produes




an allernating cond§of Kaown froguency and ouiput Yoltage of sinusoidal wavelorm.

b

When all the switches are ON. the sesulting surge of the doo. current flows o the
inpverter cirenit through connecion poid as Wansisior buse current i inductor L {part
of the step-up transformes) and induces an el at the same frequency into the

3 i e IO

gransformer, This voltage is now applicd o the base of the ZM- 3055 tramsistor. The

S

capacitoss helps the transformers in the ampification of oscillator #s amphitusde 15 build up
E214

gt a poing ts reached the transistor is driven into saturation iy owe half - oyele, and o

off i the other balf, The current after 1307 phase shift flow throngh L2 1o make the second

haif ovele and eome L s also nduced into the transtormer,

Fig 3.3 Inverer init
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AR INDICATOR UNIT

The connection of the indicator oircuit i this project i made by connecting Hght emitting

dinde in series with 2 1k resiator, which serves as current regalator to the LE B

The red LED indicator Tamp glows when main supply s ON and OFF for the green LED

glow ax soon as main supply fail and relay call the badery inio action

indicator Lamp o g

o tudicate direct curront) supply.
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The LEDs are connected i such away that, the red LED tikes s spurce from a.c maim

supply and green LED wkes i's own source fromde (Battery supply.

Fig 3.4 An indivator Oiroust
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When d.o input 1o the inverier IS from a low-vohiage source, such as battery where the

o

vollage drops across more than one switch in sertes result i sigoificant reduction i

R 2°8

energy efficiency.

-

puiput voltage = 220valts
freguency = 504z
Input voltage = 12y

gaiput current = A

power = voliage X current

Assuming efficiency of 5% the required sifective secondary Current




CHAPTER FIVE
CONCLUSHON AND RECOMMENDATIONS
5.8 COMCLURON

Emergency Hahting system purely embraces the basic principles of elecironics e, the ase

FPRE and POWERY 3o these projects afforded me the

opportunity of reaily apprecinting the world of electronic, and st give me more courage
i g0 vward more into elecironics,

{he iz embodied in these projects was to use the available component within o

environment 1o achieve oar atm The project 18 very necessary in daily routine (o man,
Lighting stops many imporiant funcions.

Withont Hght virtually » could e achieved. So i

I
wI3NF

oo

o e . 3] : Seveteversd
s not o mueh, i federsd

goversunent could invest on thes = Hiye

it is also observest that, at the end of this profect work, the gap between the theoretioad
wiork amid the practical apphivation is howaver wide

sysiem has the ability to start 28W fuovescent lamps whose
strthig power ranges bebween 0w 80w, The Hghting syston can b O for about sixtesn
hours when i battery is in gond charging condition,




RECOMMENDATION
After the completion of the projeel sworh, | hereby make the following
recomunrendation for the project mprovement.
(s The inverter circuil should be tmproved to give higher power rating
for outdsor Hlumination e.g, HiBGwatis-halogen lamp,
iy The Hehting system should be nsed only for emergengy case for i
durability,
() The school should arrange for assisting students at feast material -

wise in fufure project constyuction to alleviate financial burden.
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From the transformer selabionship

Where B o= Input voltage
£ = putput voliags
Ero= ppuat current
2 = output current

Wi o Mumbers of [wras in prunary

pay w= © T i secondary
P 2.B7 = 320,02 = 2038A0 = Y

The transformes turns rato tust be 1018 32 therefore the primary peak current w hich must
b switched 1 piven by

o WXL

36 LIGHTING UNIT
Since the output of this project construction is mainly Fmergency lighting. Therefore,
this unit comprises of enly a Qeorescent lamp, win ik has much to shave with the wverier
civcuit, which rendered 15 use of staney unnecessary. hence behave Hke an instant starting
fapp. This makes the lamp to hght instantaneous by when the cirouit switch is cinsed. o
sutomatic starter switches is employed due 1o the ampification work of inverer circul
couple with siep-up transformer and fwating effect on the lamps cathode electros she, Since

cathode is capable of emitting clectron apeciaily, when heated ke in this case wheie




i used as a Hlament i a2 vacuun tube, i omits radiations eathnf Heht
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: Pig 35 The Laghting Unit

%,
L7 TESTING

During the constroction of tis prowpot, the compoenents were testod 0 confirmed thely

vakoes before seed o the constroction. The wavelorm was wsted using an oscillssoope

after rectiflication, and the required wavelorm was given.

oosource, which serve

Figally, the comstruction work was connecied 1o the mam supply 4

as 2 charging opertion W the battery charges. And later switched off the main source §

The emergency Hgld then cang up

a.¢ somree o oserve for sudden power fatlure.

cuessiul completion of the projec of Construction.

wnnediaely, signifying the o

This shows that the aim and objeotive of the project tde o achieved,




CHAPTER FOUR

4.0 BISCUSSION OF BESULT

The result of the emergency Hghting system can e seen clearly b the oivcuilt CONSIrBLon,

A

ot of the functiona! part analysis e heen puule i the previous cbapter of this wrils
; i i

238

poey

. Thus, this chapuy does potred wire a mnie claborate analys of it operation as

would have been noeded bolore.

Py the operational cirou diagram of the sysionm i fig {3 The main suppiy i 230y a.c

oy
jaxd

Soiiz. This is connecied 1o a sep- down brans former which infurn was conpected 10
bride rectifier clroult o carry outihe function of 2 hatery charger. Both polarnty COMNE

freum the rectifior chrouits were conpeoted 0 8 14V fead acid battery.
> hattory is conpecied 0 the megative en ¢ of the inverier circall
""" e end of the inverter is conneciod 1 2 positive cnd of a relay. The

saitive terminal of the Relay which 18 operal e 12y dirset corrent,

The relay used at the cause of this projoct as the ability W operai with a very small oo

ow«

o switeh 2 large current ON and OFF. Also, 23, 30 connecied was made on e

it terminat of the Relay.

gives the indication aml s serives Hs supply by conpecting the fve

The jmiication seohon §

divectly from the inpot 2.0 supply and the other end 1 8 normally close” erminal of the

refay. The indicator cire ait is made op of a bridge rectifies for the conversion 10 4.C

sected with LED op suries, sp asio cnahie thom share the

current. And ik resistor 38 con

voltage proporiionally

The analysis of the brverter circull fus been doae in previous chapter. & shnuid be noted

il




-

v this sectinn copverts e direct current coming from the i 7y battery fo allernd

e

current 1o, The amplifistion of batiery doo. Vollage 1 a.u yoltage which now give

for insiant Hghting to the fuorescent amp.

iy the inverter section, difforeot pperations fakes place, cuch g5 In the Darlington paiy of

sransisiny which 8¢1 45 8 driver o switch and power oulpul 8 soting serve the purpose of

While the Maltivibrator Astable serve the purpose of copversion of the pulse signal 10
sipusoidal wavelorm, Anud how i was ~onnecied fooan "ﬁ({)i'ﬁ%i ey could be suen
clearly in the diagram.

Lo

The secondary side of the autorrns{ormer WS connected 1o the Quoreacent Hehting device,

& Lot

and tesied posithvely by ihe tlumination, that i Fnd in ihe tanmp. 1t should be not e i3t

"
~
g
“

e+
i
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e

s
n

this project can only pro wide Humination {7 o o Tnorescnnt lghtiog devise oF singie

i cadicent tamp on testing.
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