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ABSTRACT 

., 

The project work is main~y the design and construction of a hansformm with 

multiple output of 16M (A.c] step, 

The mufn design ampbys the pdnclple of operation of tmnsfonn~r cons!sHng uf 

two coils caHed the primmy and the secundar), windings wuund on G1H::ular kon Gore 

(toroid). The pdmHfYINimHng is not emmected Um secondary wfnd~nn ~n any way. but 

are coupled by magnOt.k: nux set up by the attemaHng cm-rent. through the COfB. The 

tappings nul of t.he secondary winding are cDnneG~.ed to switches nmun1ed on wuoden 

case. The switches am used to so}od !he desired oufptl1 voltage at a Utnf:~. 

v 
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CHAPTER ONE 

1.0 GENERAL INTRODUCTION 

The discovery of ei-ectddty in Hfneteenth century by Michae~ F@raday has 

generat.ed (';unHnuous design and construction of d!fferent types of efectrica! 

appliances/equipment having cHfferent vDltages and power rat.ings. Different e~ctricaf 

BppHancesfB-qu:pments require dKferent voltages, hence the need to vary the source 

volta9B to the desired amount in some cases the vo!t8ge of thousand or mimon volts is 

requked whHe in other cnses a low voaage of a few volts ~s sufficient. The need of an 

e!ectdcal dev!ee1herefore mise to tlansfmm (increase or decrease) the supply voltage, 

This ~ead to the discovery of transformer whk;h transfonn the voltage with aknost no 

~oss of energy. Michae! faraday invented th€ first transformer "induction ring" on August 

29, 1 fLlL afthough Faraday used a onlY to dernonstmte the principle of elec1rornagnetic 

inducUon, 

A transformer is an electric8f device that transfers electrica! energy from Dne 

circuit to another purely by magnetic coupling; relaHve motion of the parts Df the 

transformer is not required for transfer of energy, The electrical energy is tmnsferred 

without a change in frequency, but may invdve changes in magn~tudes of voltage and 

currents. Because transfonner wmks on the principle of electromagnetic induction, ~t 

rnust be used \\itfi an input source vQltage that varies in amplitude (AC voltage source), 

The magnetic fiek~ coupling the circuit can be ~n air but is u$uaHy in ferromagnet1c 

mateda~ called the iron com in which the field can be thousand of time grenter than ~t 

wHi be in air, makjng the transformer rnme effident and srna!!. T f3nsforrnms are 

1 



designed to give a specific output voit;:lge 'Nhich is determined by the number of turns of 

the coj~ (winding), Transformers come in different types depending on either sterHiown 

or step~up, it tben IrnpHes that when different -'/Dltages are requhed for opemtinn, 

muWpie transformers with the required output voltages wi!! be requked, Th~s of course 

had bmken a new base for the necessHy of an altemath/e device which can handle 

voftage variaUon for the various applir.aHons, 

'1. i MULTIPLE OUTPUT (AC) TRANSFORMER 

This device provides a voltage adjustab~e source of anerdaHng current lAC} The 

prinmry is usuaUy connected to a voltage source of 220V l\.G at 50Hz frequency in 

Nigeria and "120V {a e) at BUHz in USA The device has output contmi that can range 

from OV {ac} to any aUainab~e vo}tage depending how the winding is conneded. This 

project work rnt:inly focus on the available vDltage in Nigmia as the input von age and a 

discrete variable output voltages ranging from 0\1 {ae} to zonv (.ac) with 15V (ae) 

intervals, The project 'sNork mainly has the ventilated shie~d with output contm( an off/on 

switch, one (ac} ::..)ut~t in this case but (:an be more. 

1,2 SiGNifiCANCE OF THE STUDY 

1 Due to different voftage requirement ot different electrical 

applianceslEquiprnents. a device with muH!p!e output voltage is 

necessary. 

2. The device also play important role in the area of eqUipment testing, high 

Current generator control and many uther engineering as 'Ne!! as 

Experirnenta! applications, 



3. It I'" a~so pararoount to give the vmiatbn of the output power wilh respect 

to the change in input voUage, current and resistance. 

i. Due t.o the fad that rnuch practical experiment in physics undm e~ectrtdty 

requires changes in voltage" t.he nood of variab4'.t (ee) transfom1f~r become 

necessarf. 

2. To produce a device that wi!! he!p in some domesHc app!ic.atkms as a 

result of different power, t)urrent, and voltage ratings of the 

AppHancefequiprnent, 

3. Tt~ produce a device that wiH he~p k~ sorne ~1ght duty industria! 

applications, Hke in operation of hot h~re plastk foam, cutHng control and 

many other operations !ike etectdc motor speet) controL EtL 

i Jt SCOPE AND UMIT AllON 

i .. The projed work is b$s!caHy the design and coi1shuction of a mutNp!e 

output (ee) transformer with a variable output vdtage of 15V in~Brva!. 

:L The majm limitahon of the project work IS the inabiHty uf It be used for any 

appHcation other than the various output voltages it has been designed 

3, It cannot be used above it maximum current and power suppiy 



CHAPTER TWO 

MU!Hp!e output AC hansfufrner is a transformer designed to give mulUp!e- AC. 

output voltag(-w to the desired amoun1, and has the same principle of operaHon as 

transfonner has a hnnsfonnatinn mHo that can be conHnuous~y changed sn that the 

output of the unit. can he controlled from z.ero tD the line vu!tag~ Of even higher {:n Th!s 

Is achieved by tnppkl@ uut each voHage required from the sB{xmdl''HY windIng, t.hus, the 

multiple output AC, tmnsfommf can be deSCf}bed as tbPPH0 inductDrs. Unhke 

transfOnnHf'S with !sobted input and uutput \Nindings, this mu!tjp~e AC tnmsfnrrner have 

singh:: winding, which serve as both input and output source, 

Many p(!ople are credited with Hm Invention of tmnsfofmeL The mH plAyed hv 
i 

some of {hern b stated beiow: 

'*' The Hansturrner principle was dmm:mstxated In HJ:H hy Mlehael f:amclay, 

nFhough he used it only to demonstrate the pdhdpfe of e~edromagneHc 

induction and did not foresee its pmcUca~ uses t5}. 

~ Hussian engineer Pawd Yablochkor tnW76 Invented a Hghting system 

based on a set of ~ndudkm coils, were ptimmy Windings Were connected 

to a source of alternating current and secondary windings cntAd be 

connected 10 several eledric cand1es. 



:: 

Evidently, the induction coil in this system DPefate~ as a kansfonne~ un 
f : .. 

~ Luden Gm)iard and .John Dbwn Gibbs, who fifst ekh1bHed a device with ml 

open iron core caBed a secondary generator in lbndon \n1 082 and then 
j . 

S~;)H the idea to Arnedc:an company YVBstinghotise, They ak~o exhib~ted 
t 

the Invention in T urlnl e&t which was adnph'f(} for an e!echk: HghHng 

system tel 

~ Wmiam Stanley, an engineer for VvesUnghnusB, i:mH~ the firsl eorrnnert:iai 

<$ Hungarian engineers llpernowsky, Batty ,and Ded from the Gant 

Company in Budapest GfHaled the efficient "ZSD" model based on the 

desipn by GBulard and Gibbs. 

~Russian engineer, Mikhail !Jo!!ro··Dobrovo!sKy (~eve!oped the first. Hm~e· 

phase transfonnm in 1889. 

& h 1B91 Nikola lesla ~nvented the Tesla coB, an air cored, dua~ turned 

resonant transformer for generating very high voltages at high frequency_ 

Many others have patents on twnsformers, hut to dmnHon a few. WhHe hew , 

technologies have rnade hansfunners in SOHH:) e!edronlcs app!icl1Uun 

obsolete, transformers am stm found in nmny dectronics devices because of 

its irnprwtance. 

Generally, every transformer posses two colis cBBed thei primary and sec:ofldary 

windings (whkh are not connected to each <Jther In any way} wound on the Faraday's 
! 



iron core. Either one on top of the other as shown in figure 2. i (s) on a separate leg 

of the iron core Sf' in figure 21(h). 

r--[·~······· .. ; .. ~."' ............ ;:::.::.:: ........ ~ 
PrimarY"I~········i··:::~:::l············~-~······"lf::~~3.J' _·······l--&condary 
~i .......... l::::::::: .. ! ..... ~ ................. ~ .... : .................... J! ........ ~ 

L .. ~L=.~: ................................. =--..... . 
(a) Single wtndlng 

Pdmary --Lf~::=--- ~~~~a!Y 
...................... ! ::::.:t· ·f:r.~..................... . 

••••• r •.••. r ........ ' .......... _ .............................. >! ! 
...................... ~~ .................................... _J 

(b) Doub!e wtndtng 

Fig. 2.1(8 and b). T12ns10nner windings 

If an alternating ctHnmt is passed through the prhnaf'f cd!, a targe alternating magnetic 

Held is set up thf(Algh the core to the secondary col! and an alternating emf is induced in 

it The secondary induced voltage Vs h sca~ed from the prirna!y voUage Vp by a factor 

idea By equai tn the ratio of the number of turns of the coB in either respective windings 

and it is given by 

~ , }." r 
~" " .• , .......... ~ ~ ~ J, '..b/ .... ,~ •• • ,~. ~ ~ ~ ",," ••••••• '.' '" "" "', .. '., •• , ", ', .... , ' .• ~ ' .•• " '" ...... " ... .(1) 

VVhere N$~Number of tums of the secondary coil and NpzNumber 6f turns of the primary 

cOIL 

VVhen 8 mutuat inductance is used in th~s way, it ~s caHed 8 transformer (4). 

6 



By flppropriate selection Df the number of h.Jfn~, a lranhfonner thus, aHows an 
i 

aHemaUnu volta go to be stepped up by making the Ns more H\an Np or stepped down 

eledric power in one circuit is transformed into electric power of the same frequency In 

another circuit H can faise Of !ower the voltage in a dn:;;1Jlt. bu~ with H corresponding 

deerens/;) Of ~ncmase ~n CtHlent. The physkal basis of a lwnsfonners is rnuhmf induction 

of lWo indudive coHs 'Nhich are electrically separated but magnetically linked thmngh g 

connected to a source of alternating voHagB, an aHmnatklg flux is set Hp in the 

!arn~nated COfB, rnost of which Is linked with the other coil in wh~ch it produces mutuany­

induced e,ntf (accnrdln9 to Faraday's Laws of Dedn:mlHgnet~c !nducHon e ~. Md!!dt), !f 

the second co\! ,:ircuH is dosed, a current fkJ'NS in tt and so deplr!c energy i~ tmnsferred 

(Bn1keiy magnetically) from the first Gnll to the second eo!L lhe[ first colL !n which dedrk 

energy %$ h~d from the a,c, supply rnalns, is caHed primmy w!n<fin9 and the oHmr hum . . . 

device that 

": 

'1. Transfers e!Bdrlc power from one ckcuH t.o nnuUier 

'/ . It does so without a change of frequency 

:::L n aCGornpHs!ms this by eieehornagneUc inducUor~ and 



4 \fihere lim two e!echic circuits ate ~n mutua! !ndudtlvB ~nnuence of each 

2.1.2 MAGNETiC nELD AND MAGNETiC FUJX ($) 

doddc current is accompanied by mag neUe ~ffed, saw the bh~h of ~§ectromagneHsm 

ttl}, since then, thesubJ~ct has been an extremely ¥ruEful field of study for the 

hnagination uf ~~Gientists and creative genius of engineers. ~n e!~ctdCH! englneering the 
~ 

afterward: Tesla k:"ented the lnduclkm motor which does nut require blushes to supply 

cunen{ to its motor Hnd which is now the indispensabie servant of !nt1ushy [4]. 

Magnetic field due tu a magnet. is the space or region· surmund1ng a magnet 

where magnetic fOfce is experienced, experirnent alsu reveal Hmt current carrying 

current through the condudoL H Is this lad Hmt ~ed to the believe that nil magnetk 

effeds are due t.o current In CQndudo~, Magnetk fietd is mpfesented by Hand !s gwen 

by mngnetomotive forGe (mrnf} per unit len~11h (4). ~,AagnniomoHvBfufce (mmf) Is t.he 

effod exerted In creating a magnehc: Held which depends on the current 10 a con and the 

number of turns, because increase in the current in the coH increases the mmf 



Since romf is 8!SO ampere·,turns for base unit, but tP the metric systarn mmf unUs is just 

the arnpBf8, although, the ampere··lurns is a more desedptivB unH Hwm ampere but the 

number of turns carryinq CUI rent does not many maHer I.e. 

, mm/" (A ." i\ > If :z:: ........... "" , ........ :rN{f Dh' , : i' , ",,"' ''''''''''''''''', ... , 
i \ .'l! i 

magnetic nux r4j, Magnetic nux b the property of the magnetic field represented by 

magneHc Hnes, It is actually the rneasum 01 the shength of the magnetic field Hnes. 

'L 1.3 MAGNE'nC FLUX OENS~TY (B} 

Vlhcn referring to the shength uf a magneHc fidd, uke is made of the kmn 

magnetic flux densi1y. It ~s an analogous quantHy of the maw~tic field and someHmus 

called magneiic inductiorL Magnetic nux denSIty IS defined a~lth8 force ad~ng per unit 
~ 

length on a conductor carrying a unit Gtment and it 'is at fIght af~gle to the diredion of the 

Glvnn a spec:ij~ Nt-nne rre~da rT) 

always used, 

~:: -:-D1t '4 ' 1 ~'c>!~ ..... "'" ...... "'" .. ".". \ 8} 

This h the fmee on the conductor of iength L, c8!r1~ng a current.l and ?y!ng at right at1gt8 

(90n) to the lnagnetic Held of the flux densHy B. 



But if the COf","ctor and the field are not at right ""gle. but met a" ""gle with anoth .. ,. 

then, 

Mean~ng when thH conductur is paralld (along the fidd lines} thB!@ wiH not b~ any force 

as shown in the figure below, 

It t t t 1 t t +F~m 
I I l' l' : : : \ " : , I 1 ~~""""""":3> ~ ,... :.... • ~ '" I····· , ..... , .. ~ .. , ... , '. 

. i,\",·L·t··.!···,!···l··t··LI··l ... ~ ... l. ... , ... l ... !j ..... ···1 

, I I ' ; ! ! ! 

I 1 I I I I I .. ! . • : • , 

r"o 
............... ,~ ............... ; ....... ~. 

................. ,.,~~~ ...... ~. 

.......................... , ........ ~ 

< .......... ~ ............ . .-.. -~.-~~ ................... ---~~ 

l l 

FDf n numbers or charges mov~ng with velotMy V pm unn ~ength L, then from 

T<" 
.' .. ~ nHl sin () ' ...... "., ., . '" ' ., '.' ..... ,"" .. {4e) 
[, 

! can be slmp!lHed interns of charge moHon as 

But aU the charges win pass ~h!ough a emss seeHona~ mBa of 

I n 
• ' •• > 



Since over time (t) free charges wH! move a distance 

In kmns of transformer HlP. strength of the magnetic field dBpenus on the abWty of the 
: :. 

~ 
CDre to cnndud fknc Thi5 ahmty of the materiai of the core is jterhesented by V calleD 

the penneabmty, This is gIven as the ratio of the rnagnBtic fll!x to the rm~gneUc fidd 

strenfjth, 

B 
It ;:< ..... ,,' """ ." 

n 
. " "Jaa} 

B::-:o pH .. ,,, ..... ",,,, ....... ", ... " .... (8b) 

2.1 A ~NDUCEO ElECTROMOnVE fORCES (EMFS) 

EMF awnxtremeiy important in modem d~y e\ectddtj, beGmH~e they are ihe 

current in the Dther, \iVhen an aRemating current {ad !s passed through one coB a 

magnetic Held is setup which has SQrne pwperUes called lnagnetk flux lin}dn9 the o1her 

cd!. Chanqa k~ this mag neUe Held as a rBsult of the alternating current !n the fhst coil win 



FAt P ",::~!f_ 
di 

The negative s~gn ind~cates that the Bmf opposes 

induce 'Nhen no change in the mnqnetic Hdd occur and there Is no magnetic fldd 

the induced emf (accDrding t.u Um faraday's law of induced emf} In the coU is t2! 

Bince the flux Hoking the two coils ~g the same in both coils, dhdding the tWD expressions 

above 8S 



2.15 ENEHGY LOSSES INlRANSFORMER 

, 
i 

L Hysteresis loss: ~ This is Cf~USBd by residua! rnaghet~sm whkh remains in A 
~ 1 

rna~erial after the magneUIJng furce has been rernovetL The magneli1.aHon of 

resulting expenditure of ene!gy in Hm core appears a~ heat caHed (Hysteresis 

bss), This heat incwases wHh the fm{F!ency of the Jnimmy nUemaUng (He]. 

This is why laminated iron cure transfonners are nut used above audio 

frorn siHcon s~.eeL 

11. Eddy current lOSS> The changing magnetic f~ux In the core of a 

!:ransfonner induces voltage into any conductor Which sUln:H1nd it {.! 1 ). 

th>,~ sun-mmding conduct.ors. The voltage causes induced cHrmnt to 

drcu~ate in the core thereby produdng heat as it nows though the 

resistance of the conL This current is ca!!ed EDDY CURRENT, The Eddy 

the induced voltage and cUHent, the pnwer. 

P ~Vl" .. ", ..... , .. , .... " ......... ",. (11a) 



The laminaUon will increase the resistant.'e of the path through whlch the 

r:Jdy current 'NH! How, 

1 ~ VIR" "", . '" ... '" .' P '1 b) from Ohm's law t41 

m. Copper Loss:·· This is refers to as the power diS13fpat.ed In Hm wlnd!ngs of 

the hansfnnnBf, The copper wke used fm the VAnd!ng has a msJshmce 

p~!l n.,. ,.. . ...... ",. ,,"',',. '" .,' ,(i2) 

iv. FhJX leakage> The flux due io the primary rnay dbt aU link the secondary if 

the core }f; badly designed or has ait gaps !h it! which caused some nux 

been lnss. This is reduce(~ by designing !he Dote properly to reduce the 

air··gap. Vary large transfonners have to he ~H,cooled to pmvBnt over 

heating, 

2.2 APPUCATiONS 

Mu!Hp!e output (ac) 1ransfonner has numenms appHcaHons ki (itnnesUc, ~ab(.Hatory and 

~. Manv e~ed.mnk service depmtments employ the H"ansforrner to check out 

H. Engineering oBpmhnent onen chB{~k designs to assUre new produds operate 

wHh 0 qmeted input power, hem the transkmner ~s !,heful 

IA 



iii. Quality control testing, e~ec1ronk; equipment burn,·~n H~ld HfB tests utHiIB such 

transformer in tesHng pn:n~edurerL 

lv, Temperature and lighting control 

V. Industria! motor speed control 

. , 

app!lcahons whem dlffemnt vnHagesam mquired for the uperatloll of some 

devices .. 

15 



CHAPTER THREE 

3.0 DEStGN PROCEDURES 

It is knportnnt not sknply tu design a transformer that wm do, htlt one that is economkaL 

effid€nt and makes the best use of avaHab1e materials. 

However, 1he size, shnpe and materia! of the eote must be chosen, and 1he number of 

turns of the pdnmw and secondary whv.Hngs, The t;ize (;if tHe wire and the Insu!aHnn 

deteanines if the winding 'Nm fit the available space TlH~ ~~1su!aHnn determines Hm 

peHnfssibte temperature rise and means of cooHnq the Bt)ergy loss under ~oacl. A 
:~ 

cmnp!ete dt~Hign rmmt in dude all these features 

The funcinmBP<ai parameters ale the Gure and the nHmhet· of turns, BaslcaHy, two 

equations are used in transformer des1gn, The Erst is essenHal~y Fn!Hday's law 

\f\lhere E ~ nns voltage in a winding, N e:: number uf turns, f ~ fr&quency {Hz), A ~mea of 

turn. 1\ typical value fur a sma!! hansfomlef §s FIN :":':'(J.1 Vltum 

16 



The second equatiun is the AmpBre's law 

deiBnn~ne N, when a reasonable value of! is aflsumed (S'fJy 5Yt>. of the fu!\··!omd current). 

3.'l SYSTEM SPECW1CATION 

fhe spedfkatlon of this variable (ae) transfonner is to provide a regulated 

aRBrnaUng current (ae) supply voHage ~Nahln 0 to 200V a{~ with an uutput voltage step of 

1 fN ~C. This lHojed is dedgned to he used bV eiedmnjcs rmd other appHcatinHs within 

this vnltane mnge. 

:; 

3.2 CNGle'S OF MATERIAL i 
The materials used In thiS pruJed work were chosen [with due conslciefstiOti of 

thei, capahility to M"ve the des,md purposes. On th" olhJr h""z:L tM prOl'"rtlM of 
1 

3,2. i lRON; GORE I 
I 

A soft hon com was dmsen for its gnod conductivity 1f e!edrlc UHrent and h~h 

abW1y 10 c0r:dUe1 magnetic flu.x. The pemmahWty of Irun el1re!lnenmses wUh incwase !n 

flux density. The \wn core used fo~ thIS mded ~NBS a drhuhf iron com {tofOki} of . ~ .. ., ~ 

lnterm'\! dimnet.er of Wcm, extemai diameter of ·15cm and 5bm height The toroid was 
. \ 

:U 



selected as against the interlock!ng E shaped cores so as to have as SH11:d! as posslb1e 

size of the tmnsfonneL 

~ ." .~ -.. . '" ... -.. 
{ --;', r -- ------.-- _______________ : __ ------1 
l.,·,-,---~--'--------~-------------------- ------..l, 
", 

............................... 

:12.:~ THE COIL WiRE 

due to its cheapness and its physical shength. Lmge nUrnber of tUH1S of Hm prknary 

was chosen to rn!nitnize the heat tHssipated from the transformer as tesuit (~f curran! 

f!trw.The size of the prlrnari wire used was 22.omm and 20rnm for Um secundmy 

nminiy to ensure effkiency and strength 

3.2-3 THE CONTROL SWITCH 

due to the ::;,1&vaHabmty of a perfect control knob that call h~ used fut the se~edlon of 

have disadvantage of having ~O'N heat resistance dUH 10 pure to poor quality cunhd In 

Ntgerla rnmket. 



:}.2A COHJNG STAGE 

to the voltapB, because each turn prnvkies a proporUon Df Um total vn!tage produced, 

thus there are number of turns in the pdmmy winding {eo!!), The Inr.hJced emf pBr turn h 

given by [tN .. assuming Hmt there are no ~osses of Gurrent ~rH:1 fhxx Hnhsge, and W there 

E~N2E1!N2 

Using equation 17, the cni! vJ~res of the secondary Windings +Vere tapped out after soma 
i 

number or turns 'Nhich gives the requked variation of the mJt~JUt voUage Exha cam was 

1aken durk~g the comnq in order to pf(r<.!Bnt the in~m!ntkm of dw coU wire being scrapped 

to w'J(lki shod circuit 

') "t~ ,r.A8:qu~ ,J./.. .. ,} v ;,:,·n0 

End support the transformer. The caSB was perforated by th$ side to aHnw for vnntHaUon 

and also dIssipation of heat generated w~thln. 

--_ ........ - .. . '~. ~~ ......... -
-'" 
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CHAPTER FOUR 

TEST RESULT AND tHSCUSSiON 

After UK) CQ!Hp!eUon of the conl5hucHnn work lhe d&.v\ee W~~~ phlf,Ne<d i.o 

I 
SOU!CB vuRafJf1 tH t,H~Jm{~ (2:2Uv) find thB mUIHplB (HltP~ttS W'f:HfJ m€'aswBd one 

a time with the Rid of R tHHHa~ muHkneter. The rem.Hngs obhltmti ~Nef8 len.miBd Rnd 

I Supplloo 1, ~~Slgl1e,j l~~~:l'~~ ./ ~~OSll!ed '1 ~+JI~~ I Averagel 
I *. B . h ~ I <* /' I, ,)!J' A '1 lUi : VOnnw~ ! VUnagB ! VOllanD'! : VOh8QP '2 !:f , .. Lryg., '. ,VuHaqa l 

I l~f'V tu 6 '1 ;~ ~~ i 
1 ... 'I':~, ··1--'1 ... ··1 
I. ()'\44eJ441f4ry[i 444t l 
I leDY I!107 leoo 1fl!l5 ioooo I 
\ ............................ \ ... e·····················.· ......... ,I, '4 9 ...•.... 1

1

;1 ... , .... 5. 2 .• ···············1.: i. 754 .llll~j 1.. .1,. I '. . ........ J75V .... ,i ....... . 

I .............. ··19~vl 90.0 1912 
..... 1 noo. '. .! g~~~f\ . I 

I ' i05v i -!US.S 1105.3 li05? ; 1,5.-" I 
i I I ·············I"L\I 
1:1;20vJ1209 ..1128 ..J1200 .111010 J 
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r~"'--""""--"""""'r"""""'-"""""""r~"""""~~""""""'T"""""""""""""'~T······· .. ··~············· .. ···r····-·-············~·'""···] 

1 1 120v ! 12(U3 1 12£L7 1120.6 j 120,10 ! 
I·~··········· ~" .......... "'i'~""""'" .. - ............ ·1············ .. · ~ ............. ·t .. ······· "'~--"""" ..... { ........ ~"""""" ... ...... j .... '-~-""""" ··~······1 
I 1 135v ! 136.3 I 135J1 1136.1 1136.10 I 
i I : ; :: i 1 
r··········~"'··········· .. ~·r········· .. '""············~·~·I········ .. ··············~·--···+···-··············.-··· ........ ~ ...... J .... _ ............. ~+- ........ ~ ............. w~"j 
I 1150\1 1150.9 1 152.1 j'H513 1151 .43 I 

I················ .... ·········I~~ .. ·········· .... ············t·············--···············~··I······························l·· .. ~· .. ·· .. · .. ··~···········+·············~~············ .. 1 
! ! 165v 1 HHt3 Ii 168J) i 16$A I HH143 l 
j ii, i: 1 ) I············ .. · .... ·······--f························~·· .. : ....... -......................... , ................ ~-.············ .. t .. ·······~-····················t····.-···· .................... ~ 

I ! -HWv 1184.4 1183.5 118~tO ! 183Jll I 
1. . . 1 . I. '" i.. . I. '. i. ..! r .. ·········· .... ············ .. l··········~············· .. · ··~······ .. ~·····················r··············--.. ···········~f········--· .. ·········w······l···· .. ·········· .. · ... ~ ......... ! 
: : -1(;5 I 4f'lq Ius·:} I iQ5 : .~()~ 3'}. < 
; !' ~;:}"'V 1 !:jK. : !~,h> , • "".' : l·::J->.~."'.~J : ! :;': I i 
j .... .-~ .. · ...... ··~· ........ ·tn" .......... ~ ............ nt ........ ···~·· ........ -.-~ .... ·! .... ·.-~· ........ ·· .. ·· ...... ·· .. l ......... ~ .. ·~ ........... ~· ... t .... --............ ~ ....... j 

I 1210'1 121'i 1211 1212 !211.33 I 
! I : ! ; i ! , . .-........... ~ ............ ~ .. , ········~·· .. ···········-~···l····-.-············ .. -· .. ··· ....... , ....................................... ! ......................... -......... : ........................... ~ .. : 
! I 225v 1226 I 226 1226 I 226 ! 
i I' : i : ; l 
l 'I'!: 
:···············" .. ····· .. ····f'···········.-······· .... ~ .. i· ...... --....................... :--........... --~ .......... ~ .. t······· .. ·······················T···········~········ .. ··~l 

! 1240'1 1240 I 240 1239 1239.67! 

f~--l---j~-j+~-+---i 
! ! 255v 1254 1255 1254 ! 254.33 i 
I ! i l : ! I 
[ ........................ " ...... ! ........................... ····1~············--· ................. , ...................... ····· .. ·t··········· .. ········· .. ~·······j··· .... ··········· .. ··········1 
. I if. . 1 1 I j 2lfJv I 2.68 I 260 I 286 i 266 : . I . .. , . , , 
! . j l 1 I I , ...... ". ···· .. ············-··.··,····· ..... ·.·· .. · ..... ~-~ .... L ................ - ............. ~ ........... ~ ....................... l .. n ............................. ~ .•• < ...... ~ ............ _~ ••••.••• < 

l ' j : j i l : ! '2°~ I 2""0 ! 2n(' 1 <;"71':. f}, , '-}-!'" f)f'l : : 'V>.W, .0 : o,J : ·".1 !1,,::1 i J:.. (.z:n1' : 
I Iii' I I I l····.-~·········~ .. ········T"········ .. ··········• .. ····1 ..... n~········· .. ···········"l··········"" .. ····· .. ·.-········f··~ .. -····················n~····t····· .... ·········~ .. ·······1 

I 130DV 1292 1294 1295 ! 293.67 ! 
I I ; I 1 1 ! : ... .-" ........ " ................ , ......... " ............... ~ ....... .!-............. ~.~ ......... ~ ... : .................. " . .-......... ~ ........ ~~ .......... "-........ - ......... " .............. .-.... . 



During the tef~t uf the output vultages, it was found (discovered) Hmt exact '15V !ntefv~t5 

Ho~mver its w!:{y interemHng and enGOlHRglng that some 'Ne!B nlmost exact Hnd a 

reasonable number rang r!H betv1een .:: :"'JV of the 0}q:'H3cted VD!tage 

4,'j, PROBLEMS ENCONTERD AND SOLUT~ONS 

During the enurse of cOHstwdioH, some probtems were encuuntered end 

solution proffered as fuHows: 

i , Heat dissfpation from Hm transformer gnd hence \.mnmatlon hules were 

perforated, 

2. Its Wt:m d1ffkuH to aHa in the mquired voHnge at the r&fmencB point afief few 

number of tapped out tS a result of vonage drup, 

3, Andh<7ii probh:Hn \NBS the choice of size of the gange ~Ares and Hw number of 

turns to Bnsum BfHdency of d transformer., 201hmrn and 2Hmm were chosen for 

Om pdnmry and secondary respBcUvely, 

<1, Hegu!m ftuMuatkm of the Input '10HagB, 



CHAPTER FIVE 

The main aim of the project work was to produce a regu~ated At; vdiage supply 

source of wlth15v Ac output voltages w.hich could be used in laboratory, domestic and 

industrial pUfpDse!':L Most emctronic device can not make use of the supply voltage 

diredlyfro!"H the main source {220V Ac} vdtages, Therefore this device Is very 

hnportant device. 

The resdt of this CODstmcUon work shows a high performanc-e voltage supply 

device with discrete output voHage of i5V At: intervals ranging from 0 to 300V Ac, Like 

everyth~ng undertaken in life, ~s never absdute there rmlSt be some forms of enon;;; and 

constraints. The major constraint encountered du6ng this construction wok was in the 

design as we!! as the coiHng of the secondary wind§ng Which requires wp out after some 

number of turns, However, the aim of the project is acnieve{t 

This project can be further developed upon, by ustng any rneans of achieving a 

smooth varialLm of the output voltage. so that U can be used for any apphcation that 

make use of b:.:Ah ~ow and high voUage. 

?4 
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