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ABRTRADY

The proled work iz muindy the design and sonstriction of gz fransforms with
rosifipde output of 157 (Ac) step,

The main design smploys the principle of opemtion of %rsmg%mmr oomaisting of
two colls called the privary and the secondsry windings wouhd oF ciresr ron core
{oroidy. The primary winding is nod connerted the senondary winding in any way, bt

are coupled by magnelic fux set up by the altermating ourent through the oore. The

taprings oul of the secondary winding are connecied I switches mnarted on wooden

case. The switches are used to select the desired outpit voliage st 7 fime
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CHAPTER ONE
1.0 GEMERAL INTRODUCTION

The disoovery of slechiclly in ninstesnth osnlury %}y%?ﬁi{:h&@% Faraday has
generated  continuous  design and  oomstiuction of {iiﬁ%{@{%& twypes  of slechics
applancesfequipiment having different vollages and power mi%éggg, {HHferont slectiosd
applisncesfoguipments reguire different vollages, hence the rzmﬁ i vary the goums
vollage i the desired amount. In some oases the vollage of thousand or millon yolls s
renuired while in other cases 2 low voltage of a few wolls i &mf%%s:%ﬁm. The need of an
slertrical device thevefore srise o ansform {increase or decrease) the supply vollags,
This lead o the discovery of bansformer which ransform the voltage with glmost no
foss of anergy. Michas! faraday invented the Bt fransformer “induction rng” on August
29,1831, athough Faraday used # only o demuonsirate the g;‘iﬁﬁipiﬁe of plectromagnetic

rwduction,

A transhormer i an eleciical device thal ansfers eleciricsl energy from ong
ciroult to another purely by magnsdic coupling, relative motion of the pards of the
franstormer g not required for tansfer of energy. The sleclrdcst energy i ransiared
without 8 change i frequency, but may volve changes i magnitudes of vollags and
currents, Heosuse fransformer works on the prirnciple of slechomagnetic induchon, #
must be used with an input source vollage that varies in _ﬂzmg}ii‘ézs%@ (AL woltage sourcel.
The magnetic field coupling the ciroult can be in 8l but s ﬁ%gs:a%iy in forromagnetic
mgberisd called the on core in which the feld can be i%%&i&&émiiz oof firne greater than #

will be in s, making the tensformer mmwe sfficlent and fsgézga’ii. Transformers ane




deagned o give a specific oulput wollage which is determined by the number of turns of

the coit (winding). Transformers come in differend types depending on either step-down

of step-up, & then implies thel when diferent vollages are teguired for operation,

rltiple transformers with the required oulput vollages will be required. This of course

had broken s new base for the necessily of an altermstive devics whinh can handie

voltage variation for the various spplications.

11 BMULTIPLE OUTPUT (AD) TRANSFORMER

Thin device provides a vollage adiustable sourcs of aiﬁe‘;'fé’aéing parrerd (ALY The

primary B ususlly connecled i g vollage sours of 220V ﬁz,{? st BOHz freguency in

Migera and 120V {a0) st 80z In UBA. The device hag mﬁ;}ui condrol that can rangs

from OV (a0} fo any altainable voltage depending how the winding is connested. This

progect work misdndy fonus on the gvaiiable vollags In Migers s the inpud vollage and 2

disurede varlable outpul vollages ranging from OV (ao) o 200V (a0) with 18V (a0

intervals. The project work mainly has the ventilaled shiskd with output condrol, an offfon

switch, one {ac) outle! in this cgse but can be more.

12 BIGMIFICAMCE OF THE 3TUDY

Due  to different vollage mequirement  of  differsnt electrdosl
applancesfbguipments, & device  with multiple ol wollage s

NELOSERTY,

The device also play imporiant role In the ares of suuipment lesting, high
Currant genergior control and many  othsy engineering as well as

Exparimeniad applications.




1.3

1.4

Vs
£3

It i alwo pararmount 1o give the vardation of the m,z{ms?, power with respect

0 the change in input vollage, current and resislance.

A5 AND OBJIECTIVES

Lhie to the fact that much praciics! experment in physics under sleciricity

reqguires changes in voltage, the nesd of varlabls {ac) transformer become

NRCRLLATY.

Z. To produce & device that will help In some domestic applinations o8 a
regult of differend power, ourrent, and  voltage ratings of the
Appliancelequipment,

3. To pmduce a device that will help i zome lght duly  indushist
aspplications, ke in operstion of hot hire plastic faem cuttingg control sl
many other opergtons ke electic mulor spaed m{sﬁm%. i,

BCOPE AND LIBITATION

1. The profect work is basically the design and méﬁzs&imﬁiim of a muliple
ouput (a0} ransformer with g vanshie oulput vei&aé@ of 18Y inferval.

2. The mar Bmitation of the project wirk is the iﬁab{%&%y of i be ussd for any
application other than the vanous oulpud wiiaggﬁé # has besn designed
for

3 it cannot be usetd gbove § mesdmum curmsnt and géww supnly




CHAPTER TWO

20 LITEFATURE REVIEW

BMultiple outpit AD transformer s g ansformey a:ies:&%gréé 0 give multipis AL
ouiput vollsges to the desired avount, and hos the same g_}?ine::fépie of oparation ag
ansionmer, this should be well understond, Unlike mosd angformers, the multipls 2D
fransformer has a tensfonmation raflo that van be condinuously changed so that the
aulput of the unit oan be controlied from rem to the line sa:siiag;%a_m eyven highsr {2 This
s achieved by lopping oul sach woltage requlred from the 8;?3{:;?&(?3?3} wirwiing, thus, the
miitipie oulput AL bansformer oan be desoribed as ﬁm;}rfa’ wluctors. Lingks
transformes with solated Input and oulput windings, this nmﬁ{?gﬁ%& AL wmnsformer have

single winding, which serve as both input and oulput sowrce,

A1 TRANBFORBER INVENBION

Mary people ame oredited with the werdlon of %5’3:2&?&%@ The ol played by

soaree of them is elated bedow:

+  The tansformer principle was demonsirated In ’%%’3% by Michae! Faraday,
sifough he used | only o demonshate the §}¥’E§¥H§}§$~”‘ of sdectromagnstic
frduction and did not bveses g praction! usss %ﬁf

=  Fussian enginesr Pawel Yablochkor In 1878 %;*s%}mi%d & Hghling system
based on g st of induction colls, were primary *i%?%i_ﬁ{ﬁﬁgﬁ warn conenied

i a source of aftemating curent and secondary windings could be

rowmected o seversl slecliio camdles.




&

iy impmriancs.

Evidently, the induction coll in thiz syaier n;ﬁ;ﬁi@% afs 5 transformess [BL

Lucien Geaulard amd John Dixon Gibby, who Hegt @é{?ﬂ%}éﬁ*i a devies with an

onsen ron core called 3 secondary generator in imﬁms i 1882 and then
sohl the des fo Amerdcen company YWes is:za%zm «e ?%sw«; alno sxhibibed

the wention it Tuin 1884, which was miﬁg}%m& iz}r an slecdiic ghiing

syaiem (Bl

Witlizom Slaniey, an enginser for Westinghouse, éﬁ%&ﬁéé& e firal commernial

devics in 1885 after Beorge Waealinghouse hag %mz;gm Cauland and Gibbs

patent, The core was made from inferlocking %’.%--rg%mg:«m irom plates. Thia

desizn was fst used conwnerciglly in 1888

Hungatian  enginesys  Fipemowsky, Batlty snd Ded from the Gand

Company i Budapest omsaled the efficlent "ZBLY model based oo the

desion by Gaulerd and Gibbs.

Bussian enginesr, Midail Dolre-Dobrovolaky developerd the st thres.

phase ansformer in 1880

i 1HEY Mikols Tasly bwenled the Tesia cofl, zég‘z alr poved, dual ned

esongr ransformey for gensraling very high asz:s%%ﬁg;% at high freguenoy.

Many others have patents on fransformers, but to mention » few. While new
mohnologies  have made bansformers i some elechronics  apploation

sheolete, transformars are sill found In many electionios devices bevause of

Gensrally, every wansformer posses two colle called the! primary snd sscohdsry

windings (which are not connecied o sach other In any wzﬁy} w}mmq& on e Farday's

%

3




ron corg. Eiber ans on top of the other as shown in figure 2.1 (@) {:;r ot & separgte leg

of the ron oo as in figure 2. 4h)

o
-

- .

¥

#
;3

Primary — sconbary

o

Pomary | 4oy Becondsty

by Double winding
Fig. 2. 42 andd by, Transtonmer windings

i an altlermating current is passed through the privnery coll, a igéggﬁ aiternating magnetic
field & set up thiough the core (o the secondary ool and an aiiéf"g’mﬁrzg emd is induced in
& The sscondary induced vollage Vs is sogled from the primary vollage Vo by & oot
ideally eguat to the ratio of the number of fums of the ool In sither respecthe windings

arul # is glven by

';/.’ ',B) (‘ B

RIS {4

- S RNt SO SR R
.

Where NeeNumber of lumns of the secondary coll and My=Numbsey {z‘f turns of the primary

o,

When a mutusl induciancs is used in this way, it i caled 3 ansformer (4},
6 :




By appropriate selection of the number of tuns, 3 ranshomer tus, allows an

sitermnaling voltage (o be steppad up by making the Mg more 'i%%z-am My or stepped down

by rmahing Mg loag,

201 PRINCIPLE OF OPERATION OF TRANSFORMERS

A transformer is g sislic G stationany} plece of ag;gu;zﬁ%ém by mmans of which
slectric power In one cirouit i3 transformed info elentiic power of %%w» same freguency in
annther orouit, ¥ onn reise or lower the voltags in g dioult %m%i with 3 corresponding
ducreans of increase nourrent. The physioat basis of a 'im;m?mﬁ%m@ in st Induction
betwesn wo choults inked by 3 common magnetic i In s g%%ngﬁ%% form, it consisls
of two inductive ool which are eleclrically separated but m&zgisééiez&i?g finked thyough g
path of low reluctance. The two colls possess bigh mulusl ductance. I oo coll i
connacied o g souwce of sllemating vollage, an a%%&%m%;iség flux is sel up i the
taminated oore, mwet of which s finked with the ather coltin wwm # produnes mtuaily-
duced emd {sonording to Farsday's Laws of %“:E}@z::igzzsmﬁgs'zaﬁ}? fwfurtion e« Mdifdh H
the second ool ciroult s closerd, g current fows i i end sa eée&%ﬁ‘f‘i{s energy s ransfersd
{entirety magnetically) o the firat coll fo the second ooll ?%w firat cosll, In which electic
eregy s fod from the .o supply maing, i oafled priveary W'g}'z{%mgg aryd the other flom

which energy is drawn out, is called seoondary winding. In brief, a tansformer is a

shevice that

1 Transfers slacic power from one oroult in mzmi‘%m
s it does o without a changs of frequenoy
3. it ancomplishes this by slechiomagnetic incduction and

7




Wihers the wo slechic cireulte s in mutusd fndudlive influsnce of each

Lt

<

212 MAGHNETIC FIELD AND BAGNETIC FLUX {9}

The discovery by Prof, Dersted in 1818 31 the unbarsily of copenhange that an

alectric currant s acoompanied by magnetic offsct, sow the birth of slectromagnetism

141, since then, the subject has bsen an exbemely Frufiful é’?é%ﬁ{i of study for He

imagination of solentishs and crestive gendus of engineers. In sigciinat enginesring the

motor snd ransfoomers were the ol come of Famsdey's ?ﬁff}%’%ﬂ hecause shortly
afterward, Tesh vented the induction motor which does not refuire brushes to supply

sarent io g motor and which is now the dispensable sereand f}f’ irdusiry (41

Magnelic field due o 8 magnet i the space o region fa;\s%gmzmimg a magnet
whers magnetic fome s experienced, experiment also reven %%zg% carrent carying
condunior aleo generate magnelic feld amund 1 This mﬁg}ﬁ&ﬁ{é field s due io e
current Hhrough the conductor, 1t e thiz fact that led 1o the ?}ﬁ‘ii@%@{% that gl magnetlic
efferis sre due o current i conductor, Magnelio field s ?%ﬁf’ﬁ@%‘?ﬁ%ﬁi ty Hoand i ghven
by magnelomolive force (oml} per undt length (4} %ﬁag%z{e&}zﬁaﬁ@;3 foree {(mnd) Is the
pifort exerted In wresting a magnetic Tield which depends on the c&z?ws‘ﬁ i g ood and the

number of turms, besause norsase in the current in the coll Increases the ranyd

o ommf s
Sqr, H oo ; ; .................. L A2a




Since o i alsn ampere-luns for base unit, but in the melie sjgs’zmz yund undls is just
e ampare, slibough, the smpsre-Lins i a mors deacriptive Lt tan mnpere but the

nurnber of Wrng carrving current dose oot resly matler (e

i A4y
il Bl 1717 SOOI 1 13 |
/ Logr

Michas! Faraday (178118971 notived that the mportant mmrs%ziﬂg iy all eupatiment is the
magnetic fux M1 Magnedis fiun s the properly of the _¥¥1$§¥2$§23{2 flokd represented by

magneti ines. | s actually the measure of the sirength of the mggnetic feld fnes.
243 MAGHETIC PLUX DENSITY (B)

When referring o the shength of 8 magnetic fleld, z,z%e% s made of the teim
magnetic fux density. B s sn anslogous gusolily of the m&{;i’é@ﬁa finld and sumetimas
atiend magnetic induction. Magnetic fux dengily is defined &i‘% %im foroe acking par unl

tength on g conductor carrving & unil ounend mzsj i ml right am‘i&f to the directon of the

roggnetn feld 141 B i glven by,

Befal (MIAMY. {3}

Given a speost Mame Tesia (1)

Another unit is gauss 13 where 1Tx 1090 bt G e not zﬁm ?"%i unit prd therefore nol

abways used,
Felll {da)

Thiz is the foros on e conduntor of length L, canving & current T and ving st right angls

(B0% 10 the magoetic Beld of the Bux density B

&




But i the conductor and the feld are nol st rght sngls, g riake an ayugle with another,

than,

L {Ab)

For 800 gives F = BIL

3 =(} gives F =i

WMeardng when the comductor is parailel {(slong the findd Hnes) e will not be aivy foree

as shown in the figure below,

} '? A S S SO SO 51 Fod}
| S
UV Y " i
EEERRRE Lidogd oo
;,i i o, i é}wg{}g Furrememece st e H ;3':,{-;
S T eSS HuE vsersosees S e B
:
[ S S 2RO U O U SO ¥
e— St i e e Horinns s .

Fig 2.7 {a) Fig 2 2k

For nambers of chgrges moving with veldoolly V per unit 3&&@%%{& e from

UURURNE £: 133

maf e

i can be simplified interns of charge motion as

Bust all the charges will pass thiough 3 cross sectional ared of the wite iIn time 1

34




Since over ime (1) ree charges will move a distance
eV A48, then

sy fiwin £ - .
BRAK A ngelisind {7

;:J £

H

iy terms of fransformer the strength of he magnetic feld fiﬁg}ﬁ%‘;‘zﬁé o the ahility of the
core to romduct fux, Thin sbility of the matedal of the core s Efeg:i%m%s%{é by 1 colied
the permenbifity, This is given as the ratio of the magnetic %‘%iwf; o the magnetic feld

shrength,

214 BDUCED BLECTROBOTIVE FORCES (EMFS)

ERE mre sdremely bnpotant in modem day i%if??i?’if‘i(?i%?;;, herase they am the
hasis o the opetion of eleclric gonsrators, moolors and warefoomers (41 When two
cofie are wound on the same hon core, under cerian cirmfinsisnce one Induces g
surrent in the other When an allernating curent {ac) B osased through one ool 2
ragnetin feld is setup which hes some properties cafted magnetic Bug nking the other
coil. Dhange i his magnetic field as a resull of the *ea%i&rm%iég; curert in the frst ool will
dduced slectromotive foroe (FME) In the seoontd ooll and e magrituds is delermined

vy the changs in flux over tine Hrough o uni colt {11

1%
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el
"

EAE
€it
The negative sign dicates that the emf oppnses i?‘sf’» nagnetic By, Mo amd s

induce when no change in the magnetic field onowr and there s no megnetic fisld

witheudt current

i there i o Buy through 2 ool with | number of e changing 2l the ralefDIsL

the induced emf {acconding 1o the faraday's taw of induced aml) In the ool s 20

t
fmf A i
33
L i
angd Bmf = N
. "
[

22

ince e fux finking the two colls is the same in both colls, dividing the two sxpressions

ahove a3

¥
v.oON o
N A L & {1
i ,g({?
5{, 4 8

This iz called the transiormer ratio

i




245 ENERGY LOSBES M TRANSFORMER

Although, ansformers ate very afficient devicen, small %é{g@; fosses do noowy i

theart duse o four main causes (111

i,

Hysterests loss- This iz caussd by msidual maghetism which rmomaing In o

material after the magnetizing foroe has besn rempverd. The magnetization of

resulting expenditure of energy in the oore appesrs m bt oalled (Hysleresia
foss). This heat increnses with the faguenoy of the primary siermsting (ol
Thiz s why lamingled fron core bansformsre am }"se:}i used above sulio

freguanoy mnge. The foss i narrowed by using o einsted onecors mads

from sillcon sieal,

Eddy cumrent loss- The changing misgnetic f%ux i the cors of g
ransformer induces vollage inlo any conduchy v;%%sé{:%z st # {143
Sinee the core i self s g conduclor Hhere i émﬁu’maﬁ%m%iwa in # ae well gy
the surrpurkding conduciors. The vollags m&mm mhiond current o
choulste in the oopre thereby produsing heat tm f fows though the
resistance of the cors. This current is called FDDY CURRENT. The Eddy
cunard can be redhuced by using o laminated pora, i&'i%?”i{:ﬁ the st is dus in

the induced vollage and ourent, the power

Padl e e

i3




2.2

i

s

The lamination will inoresse the resigtance of the path through which the

Frdody current witl flow,

e IR {110} from Oher's taw 4]

Copprr Loss- This iz s (o as the power dissipated In the windings of
the transfonmer. The copper wire used for the winding has g resistanos

vl 50 ordinary heat loss coourred caloulated as bower
Pt URTUTTRNO {17
i high-current, low Pd windings this mindmized ?z‘g stng Yok whre 8}

Elux fenkage- The fux due o the primary may bt alt ok the secondary #
the core is badly designed or has air gaps b which caused some fux

been loss. Thin iz reduced by designing the oot moperly to reduce the

sirgap. Vary lerge transformers have o be ol covled o pravent over

heatig.

APPLICATIONS

Multiple oulput (8¢ ransformer has numerous appiicationd reg durnestic, laboradory snd

indusirial setlings.

i,

Many electronic service departmenis employ he transformer o check oul

aoguipment at low and high operating volteges.

Frginesing deparbnent offen check designs o asstre new produnds operate

with o mected input power, hers e ransformer s teeful

14




.

i,

Y.

i,

Chaalily condrol testing, elschonic equipment burndin and e teets wiilize such

travmfonmer in leating proosdues,

Temperaturs and lighting confrol

industrinl mudor spesd confmnt

The ansfoymer bas mumerous dustrisl domestic, ié?ﬁ:si}f&%ﬁﬁ}f and slechoni
spplications where differant vollages are required for the operation of some

vhevicns,




CHAPTER THREE
30 DEBIGH PROCEDURES

i is rporiant not simply to design a rsnsformey el will do, but one that is economiost,

efficient and mskes e best use of avallable malerials

Howsyer the size, shape and materist of the owe must be chosen, and the number of
turns of the primoey and secondary windings, The size of e wire and the nauliglion

determines ¥ the winding will #t the availlable space. The haulation delermines the

purmissible tempersiure dse and mesns of cooling the energy loss under load. A

complets design must include afl thess fealures

The fundamenial paremelsrs wie the oore and the numbel of tuns, Bashally, two

aguations are used In ansformer design, The first s seeentially Faraday's law

Whers £ = nms vollags in g winding, N = number of s, = frisquency (Hz), A »ares of

sore {oey and ¥ = stacking factor,

P 5 generally assumed 28 9 deglan perameler as well 2% a%m%m for B In volt par

turrs. A dypioat vadue for a small ransformer be BN =001 Wium

14




The sgeond equation iz the Ampeny's Iaw

E RIS 0f I PN § 1.1

Wihers L lengih of the magnetic cirowl, From the value of Bl he value of ., oan
e fourd from e magnetization curve of the core mateial and this squation is ussed o

determine M, when g ressonable value of | s gesumed (say 5% of the fulblosd curent).

31 BYSBYEH SPECWICATION

The specification of this varabde (ac) amsformer is lo povide a regulsted

aftermating current (80 supply vollage within 0 1o 200V ao with an oulput vollage slep of
15 an. This proiect is desipned 1o be ussd by sleclronios and other applications within

thin vollage rangs.
37 CHOICE OF BATERIAL

The materals used In this project work ware choaen with dus consideration of

thelr capsbility 1o serve the desired purposes. On the otbwr hand, the properlies of

avaiiable materials duidly fndl the pousibilities,
321 HON CORE

A soft on core was chosen for s good conduchivity of slectic current and high
ahdiity o corduct magnetic fux, The permesbifity of bon ciwe inciepses with oresss i

fir density. The kon core used for this project was a oibplar on cors (orold) of

internal digmeter of 1om, exdemat diameter of 18om and Som height. The orold was




sedected as againgt the interlovking F shaped cores so az 1o have as small as possible

ghze of the vansfonner,

Fig. 3.1 A clroulsy ron oore,

322 THE COIL YWIRE

Ag muost transformers, laminaled cupper wire was used for the windings, mainy

due to ds cheapness and ds physioal shength. Large numbler of tume of the primary

was chosen lo mindmize the heal dissipated from the tansformer as resull of curren)
fiow, The size of the pdmary wire used was 22 Smm and 20mm for the secondary

rraindy 1o ensure efficlenty and strength

3273 THE CONTROL SWITCH

Dndinary switches wers used o select each voltag® required ot a e, This was
due to the uoavsiability of 3 perfect control kiob that can be used for the selection of
e oupd woltages. Switches which could be the easiest and less wpensive sitemative

nave disadvaniage of having low hest resisiance dus to pure {o poor quality control In

Migeria markel,




324 COHILING 8TAGE

The colling was done manually and Dassd on the i?ﬁi’!ﬁi}%’i’%";ﬁf ratin principle. Since the
yoltags Is Inesy variable, | then means that the length of %%é@ rell i directly proporionsd
to e voltagn, because each fum provides s proportion {}f%&{* totnl voltage produced,
thug there are number of Wms in the primey winding {ooll), ?“%w inwduced ad par bn is
gheen by B assuming that thers are no lozeses oof current am i Bnkage, and i there

are M, turng in the secondary winding {oofl), the tobal mduted s Is given as

EeN2E NG

Using sauation 17, the coll wires of the sennndary windings were tapped out afler some

ey of iuns which glves the mauired variation of the bt voltage. Exira care was

by mckd shoat olouit
3285 CARBING

A rectangilar wooden case of lengih Z8em and widith 185, was used to hotgsed

b

st suppor e ansformer, The case was patforpled by i%'&é; sirde to sitow for veniiialion

aned pleo dissipation of heat gensrated within,
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CHAPTER rOUR

0 TEST RESULT AND BIRECUSSION

constuction work, e devl
i

tiple nidpuls were measied one

After the oomplelion of 8 o8 was plugged o

vallabils souce vollage in Nigaris (220v) and the g

e Bme with the aid of o il multimeter The resifings ohinthed were terorded sl

abiatedt ne shown balnw,
3
.............................................................................................. R S ST

Supplied | Designed | Measured | Mensired Mesaed | Average

viltage woiiage witage 1 1 voltage 2 vt;}%iéggé 3 Luollage
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Fig. 4.1
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Duarireg the test of the oulpu! vollages, # was Tound {disooverad) that exent 15Y indervals
was iyl achisved, this may be dues to josses and the position of iapping out wires,
Powryer Be ey Bderseling and snoowaging thal some were alnost saand sid o

reanonabie enber vang B betewean ¥ 3V of the expecied voltage

4.1 PROBLEMS ENCONTERD AND B0LUTIONS

Phaing the oowrse of constiuclion, some problems were encountersd and

sohrbion proffersd as follows:

1 Hogt dissipetion fem the bansfonmer snd bence  veniilation holes were
pariorgied
2 o wan difficull o allain the renuired wollage ol the réfﬁsw‘m@ point aler faw

mumber of tapped out iz a resull of vollsge drup

3. Anocthar problsm was the chodoe of glze of the gaﬁeg;é %f%’:'m and the number of

wins to enswe efficency of o ransformer, 20 fmm afmﬁ Fimim wene chosen for

e primary amd secondary respeciively.

4. Bagulay Buctuation of the pul witags.




CHAPTER FIVE
50 COMCLUSBION

The main aim of the project work was (o produce g reguiated Ao vollage supply
soue of with 18y Ac oulput volisges which could be used i Isboratory, domestic and
ndustrial puposes. Most eleclronio device oan not maks use of the supply vollage
directly from the maln source 230V A wltages. Therefire this device s wery

portant device,

The reault of this consbruclion work shows 8 high mﬁérmamﬂa volisge supply
device with discrete culpud voltage of 18Y Ac intervals manging ?gmgrz 0 4 300V Ag. Like
seerything underishen in Me, is never absolule e musd be s%;me forms of srrorg and
consiraints. The major constraind sncountered dning s mgz&?imaiimz wok wag in the
desian as well a5 the colling of the secondary winding which r@fguzmﬁ vap out afler some

rumber of s, However, the aim of the project is achieved,
51 RECOBMEMDATION

This projedt can be further doveloped upon, by using aﬁy mgans of achieving a8
amooth variatinn of the oulput vollage, so that ¥ can e u%&ﬁ for any apphostion that

make use of both low and high vollags.
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