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ABRTRALY

This project presents the construsiion of a lig ciroat dhat utilizes the current-regulating

properties of 2 nac Prior o belog iggered, the tniae provides & barrier i the oirowt, proventing

current Toow from o 200V a0 souroe throusd the Bady balb During des vime, voliage soross s

i eneeds the breskover voliage of 2 zener dicde.

capacitoy within the cheoult boilds up unt

¢ hreakover vollsee is excesded, the a5 fred 590 2 conduniing stae and durren

it

Cimien the

« Bt both The amous of voltage seon over the halt balb 1 deterrmned by the

35 set by the BO time cormtarg of the oot This provess then

w)

firing anple of the mae wh

uht basth regulated. However, the

Le

fraevy

repeals every hall ovele, and thus s the Wumination of the B

switching of the triac introdaces high ovder barmonioy it the sysierm,
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THAPTER ONE

GERERAL INTRODUCTION

1.3 INTRODUOCTION

This project presests the consiraohon, 128

: et operation of o Hehs douner wsing simple

h s rener diode and triee, Powsr How is repulated o g lpmp. Light dunming canbe

gsed 1 ady

esien. It mininvizes the comumption e of engrgy by

the lnmp magnitude of voliage supphied 1o 8 lamp

oy of Bight o the lamp.

which conseguently

finht diumers are becoming very populyr amung the resid

plage of reguier Hght seiiches and 2

sany advantapes over conventional Hyht swiiches. The modern phe dimymers of B

jenoe i homes, hoteds or resia

regal conv

atusted ot the turn of & knob of 2 potentiomeler,

1.2 MOTIVATION

F eouiid he ohserved thet o sovse residentisd buildings where the glare of Hpht o il bring

discembont s the aser, Hah dinumers can be used. Light dimemer brings the oo
gl dmtensity that would otherwise be wnfour ralde do the eves of the user Puvthormors,

o syl shiv hest can be redused

ens
fabd
e

incandescent hamp 18 charsierized by envvmmas bost

with the use of & Hgh dununer




1.3 AN AND ODRIFECTIVES

Some of the obiectives as related o this project include:

»  Todevelop an sffordable and oot effeotive way of repulating Bl ety (o owr

COBYETER0E.

prve)

s Todemonstraie the idea of the use of haht Hmumer in the case of some people

problem whose eves gt irioaed when exposed 1 bright bight.

3.4 PROJECYT OUTLINE

L ountlines the procedures, techninnes and design thy

i3

imvolved 1o the constrostion and dmplementation of this project and the

amcann of research work done oo the subisgt malttey

am mmroduction of the project, the motbvation and s objeclives.

St

Chapter one g

'y

Chapter two gives a brigf history of previous work done { ergiure roviewd that

culminates 1o the present day convept of the devics under study.

Chapter three disonsses the principle of uperation of the device. W ite Chapt

Grpudt construction, tosting and onow Fioally, chapier five depiois

conchsion and reoosmmenisiion.




CHAPTER TWO

PITERATURE BEVIEW OF 4 LIGHT DIMMER

LA INTHODUOTION

sting the voliage which yeis 1o the lamp. Light dimaning has

s duvning i3 based on ad

e for many decades by using adiusiable power resistors and sdiusiable bansormers.

been poss!

b ared pther pubbic places,

These hght comrodling methy

bt

have been needd In movie thestres

i, expensive, Bave poor

The problem of those Beht comreliing methods have boon that they are

efficienoy and they are hard 1o oovbrod fromn remoie

Dhimnmers were frst introduced by Granville Woods i 1892 for theatres. The eardy dimimers

vires and hatls and were prodused umng beavy

were mads for comunercial purposes gach as e
sransformers s renistors, The qualby of these verly Sunaners was ool vory | god and they

43, Lagron made the Bt electronic solid slate

created elecivical noise in the cuvai. In ty

..». .,n

dimmer. The diramer was made from solid stade componeets which were morg

cobinie The wear and toar of the dimuner cirouitry dramativally dropped and the bife of dimmars

3

i the slectrnnios workd the whole

changed from monihs 10 yoars. Afher contimued prog

compept of dimmers changed. Ievtend of large bewvy divomers, soall and lght Simuners ware

»%
/‘ i
e E

introduced and hegan 1o domminate the market {

The advert of power electronivs since 1960 paved way o high

and s vorsatiliy Bebesen 19601970 thyristors and a0% came o market, Uising thoss

componens, # was quite sasy 10 make small and maxpengive harha dimnery wlieh

efficiency. Blectronios oontrol alse made themn gasily comirediahie from remote looation,

Lol




fgsht divmess becams svailable afier 1970 and are nowadays used 1w

s type of elestron

very many atinns ke homes, ¢

Sodhdestate Heht dimunens work by varyimg the

voltage that s applied wthe iig gxamplte, i the voltsge is applhed for

by half of esch a0 ovele, the Hube bulb il appear 1o be rmuch fogs bright than when i gets the

sas power 1o heat the flament. Solid-stae Jivuners use the

hrighiness koo sting to determine ot whnd point i cach woliage ovole 1o switch the hght on

amd off

% . &

sing thyristor and the exact Gme whes the thyrisior s

A typioal Dbt divomer o bl o

F b oo, ower is wsed 1o determne the power fevel
1

triggered relative (o the soro on

i the corvent passing though i goesio

et bt »

When the thyristor is iriggered 8 beegy

g+ the §

zerer {onartly at the nexd zeve orossi

irine von ohg

24, is an esamepie of sormsl ao power vou get Fom the receptache.

voltages vou get from the receptacte {sine wave}

Fog 7

Fiy




g

S i Benre 12 shows what oots 1o the bt bulh when the wiae fires on the middie ot a0

at

pHase.

Fip 2 30 The on-siats of the trac when fred.

As vour can see, by varving the

sr-on poi, the smoant of power potting 1o the buib is
adnisiable, and hevoo the hyht output can b conprobled.

The advamage of tyristors over simple variable resistons is that they Gdeally dissipate vary

e
,\.t.-
ooy

il powar loss when they are either fully on or fully oft

30, HISTORICAL ACOOUNT OF COMPONENTS
323 THE TRIAL

.3

b oivoni on and off to reduce the everpy Howing tothe

ch The cemral olement in this switching clrouit is o tricde allernating Current switch, o7
The triac, or divecticaad triode thyristor, 5 g dovics that cap b wnedd (0 pass o ook

EALEY

current in either divection. 1 is therefore am a o power controd devies B is eouival
i

thyristors in antb-paratiel with 2 commeon gate < cloptrode. However, it only reguires ong heat sink

o the pwo hest sinks wl thyristor configuration. Thus the

SO wpsivedd fow the anti-par

trige saves both cost and space in a o applivations {141
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CHAPTER THREE

DESHGH AMD CONSTRUCTION

3L METHODOLOGY

witen sk gy reney

i dimrner, Power
fow 15 reguiated 1o 2 losd (100 Beh bulbs by mtermittemly applving & 200V a0 source across

the load during esg

saity of the Hght s determined by the proportion of the

stng wave that iz appdied noross the fopd

This section describes and analvzes the theorstical background of sach modude i the block

dingram of the Bphe divaser. The Ryt divmer oironlt s made up of 5.0 power supply,

dimming

k3

operation seciinn, i

g cvrood amd the dis

piay as shown in tigure 301
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Fig 4.1 Blook disgram of g Hght dimmer civouit
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323 POWER SUPPLY

siterpating cwvent {ach Hdo

or

S 10 +

T

5L
Vi ne from 2008 o 240% s
- in ooy environment, tis voliage (240 is unaifainable. &
the Lime.
5650
322 RIMMING OPERATION
This operation is basically the gndation of the input vollage v
s shat A potepiiome
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he seen when the res

is applied to the balb P4
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the valie of the resisiance on the

seitor yeaches the breakuoeer pef

siovwy . As 000 DAn
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Fig 3% Before finug - Trigo non-condnoling

state, aud appars 3 g closed
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value of the corrent is the oulpal carrent of the triae af marivm vahue of the time consiand {

:

¥

i, the mesimum e the capaciter charges through the resistor at a higher percentage}

TRIAC
Since 240V is reguired for the clroult, a trise with app ropriate voltage and ousrent rating is

selected, BT128-0 is chosen because nol ondy dogs i have a masinnim vollage capacity of

o
582 \4\\.

ST

rating junction temperature of 12570,

SO0V and current rating of 124, 1 has a maxumun op

FENER BIORE

The vener diode whose Ve = 1.5V is used to channel the put isating voltage that is produced as 2
cosult of B and € in the cireait io mriac, Usually the zentr diode has to be connected in the
coverse tased dirertion for proper conduction,

Ales, when selecting this dovice, a bigh avalanche hreakdown voltage greater than the negative

o 4T

pulse by RO is selected. Bince the maginmm triggering voltage of the trise (VK 15 2.5 and ¥
= 1.5V, therefore, for the zener diode funciion proporly Vi, must be grestet than V..
The current applied through the zener dinde should be tess than the Ja. - Also, tor proper
comduction, ¥, must be less than the vollage ap piied.
324 DISPLAY
The display is a Hght bulb of 100W 50Hz sarine The choice of this display is becavse of the

‘.7

tow voltage in the test area, 1t s capable of showing a cons sicerabie brightness of the light

VR




3.3, Complete sehematte dlagram of a gkt dimumey

s mm,
& ‘\';
Lyt
Ny o
mey
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e § EMATE

lete Nchomane Dhagram of a Light Dovey

Y g
FA¢ oyt

o was draven from the Bloek disgram, unit by unit first. The hght duomer
eii was constructed and tested on the bread board, after which the cirowit was transforred 1o
the vernboard, The irac was first comnected and follpwed by other componenis, onnections

vere made on the cirent! to pot the cirenit in the best operating conditions and o sosure they do

vt over-heat us 10 eYCessive current,

50 as o bhe

The hght dimmer cireut components were sovaped (0 IEIMove unpurn

Hrmby aolderad. r, 1owas soldered on g Vero board, The scraping waged smooth

feving of the components on the board,




sdded or removed with sese withoot ¢ soldering. The sowplete sivowl was honsed i oa plast

WOod 08

e case amd the

caming and the lamp holder was serpwed on g ply-wood, The pia

which the lamp dimmer wis mouniol were mRoTang shar i shape,

s raken are outiine below

Some soliering precauty

S0

seddering lead was apphied o i o enmure proper eontact of the

COTROTENIS.

o Dave wes taben O OBSUNE DD R cidering of vach jonl

. Al components sad DoBRECHRG W ires wers inserted iy place before soldering

CYEHED

3.5 PHEFICULTY ENCOU

dtes encountered dun

‘.-s

ihd

. Frratic power supply i she university and the oty of Minng siepwed down the paoe a1

swhich e proect was G0,

The specified componets were ol 2a3 sty found m Minng loval markeds,

[
W




CHAPTER POUR

TESTS, BESULTS Alb DIRCLSHION OF RESULY

4.1 TESTS

Pie ciroult was nitially constrocted on A trend hoard and found 1o be working prop

then dismaniied and transferred o e Vern-boars and conpections wing made 83 appIOP gatats

covgimity tost was cartied ool with u molimeter

£.2, RESULTS

For proper reslt & comentgiion, the Inllowing sleps wire iaken

b aid of w volimetsr, the vollage aoross vhe lamp was weasured v iy Tesislan

capaciiog

5 wheasuremend of volige a0T088 e

N

L bo et the A Ting 30 st weas depermined by

vasying the resiiance of the potus ometer st mindime and meadrm pUILERLAgE.

DIETERMINATION OF FIRE

1n order to determine the Bring ang

pumlnscopy as shoswn below in P

it




By,

Yo deserwng the fring angle in dogvees, 1 was frst mes

s with the period ofthe wave, Then, usiag sguation 6, the firing sngle in

ospibosos

anle in degrooy was coagnted sy

i

asghe in degroesiUl

in this equaiion 7, i the fring thwe in milliseoonds and wia the o

i

Froas the shove graph, 7

ks

o P {3?3 _fw-(,,

e the vohiage aoross the babt bulb

Therefore, fring angle o degross is agued w0 72

ot

oy by 1OHY

way messured, # was found 0 copsz andd 182 10V rme vin g meter

A3 % vig an e




T ALGE 2

The potentic e

472 bl

¥

24 7 Firing angle at 90 renstance

iy onual o 1341 Bms

Froms the above graph in faure 4.3 the sl peniod of the wave form 3

araf the Hong angle was 7, sgual to 2 300ms.

Theretore the fring angle w degrees 15 given as)

Whesn the voliape avross e Bub bolb i seasored on cscilfosoy

# mnultimeter, 8 i mensured to by 135V

18




2 ras, theveinre the theoretical voltage

vatuo of the doad ot Bring sngle o = 48 89% s =345 420 which iy close 1o the vahue

megsured on the osoill

VOLTADE AURDGES THE LAMP AT MANIMILIN

RTAMUY

The potentiometsr was sel gt seodmum resistance of 1R percers. This plot is shown in ¥l

43
DA
RS

Fig 4% Firng ang

From the plot, the perid of wave

EE Sdmy winle

Therefore o =

Frrthermore, the viltags across the load uwing » moltbmetsr was 141 2% oms and 130 s using

an osciifoscops. However o was noded that bevond tas friny angle, the capacitur would vever be

oin
R
"5




5 g

fully charged befbre discharging during the negative syrle For this regson, the cironlt would il

s condut
407 MIEASUBEMERNT OF VOLTAGE ACRDRSY THE CAPACITOR
VT ALGE ACROAS DAPATTIOR

e piot of the cscitiosenpe shown {Hgure 4 431 was nod

charging up 0 the poind where the breek over vollage 18 resched,

3

ehsgresd throuph the gate of the o (Hgure 4 53
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Fig 4.5 Voltage soross the thes
I figure 4 5, there were harmonic componsms introduced o the Babt bolb volisge a3 g vesul
of the switching operation of the iriac i the sivomt
4%, BESCURSHN OF RESULTSE

Praring this experiment soveral observations were made. 1w notiosd that the mws voltage

fewels measured with the maltimeter were nod in sgreement with those observed nsng the

oscitioscope. B was deterrined thet this dhscrepancy 18 vaused by the multimeters” tendenoy to

,1

e wave and make g sing wave sssemption, s for s reason that as the

average the reo

-
rther from o

fiving incrensed, amd the voltage sovoss the lght doviated furthey amd

tre sine wave, that the muliimeter reading beoarme lesy and lons accursts.

o oana ey the RE S s

ot
‘:35

the gquicker the capatitoy 2 the brgak over voliage

the move of the 500z sine wave thet e sonbiod 10 the Bab bulb This oloy con be seen in figure
¥ # : g
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CHAPTER FIVE

COMLURION AMD RECOMMEMNDBATH Y
3. COHNULUSION

The varistion of the potensiometer broughs about varlation in Hring angle

varigtion i vobiage value aoross the doad. B alen causes variation in the intensily of the light

For the cironit i comduct, the breabover voltage must be overconss by the capacitor,

‘.‘

witohing, harmorios ave found i the wave form of the power a1 the foad,

}

]

A% g resnl

pest

S2. RECOMMENDATHING
P The chroult can boe designed using o miorooumirodies

TNy

2 A privted chroud bowd can by wsed in place of & vorcbosrd o redune the cirouit complerin

o

Ea

gyl enhance easy understanding of the oioult,

¥
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