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ABSTRACT

A pood transtormer oo setruction and design is mporiant in other o achiove sfficiency in the

srangmission and distribution of power. n this project, a 200Y A, 2301 10, S0z, single phose,

shyedt tvpe transfoTmer was heing constructed. The primary and secondary coils were first wound,

the larmiruted core was constracted and the serminals were brought owt for clreuit CORNERTONS

fronn the windings.

After the construction, short chroait and open cirewuit texts were conductedd o ensure that the

ransformer was in 3 proper working pondition.
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CHAPTER ONE
1O INTRODUCTION
1.1 TRANSFORMER

A ‘iz“z‘u‘zs:f(:»;‘;ﬁm iz g device that ransiors clectrical energy fom DB cirenit s another through
inductively conpled conductors the trans sformer's coils. A varying cwrent in the first or
prirpary winding greates o varving reagnetic fhux in the tans sfonmer’s core and thus & varying
magnetie feld through the sec ondary winding. This varying magnetic field induces a vary:

slectromotive force {EMEY or synliage’ in the secondary winling. This effect s calied
, . o o &

yoatad nduction.

i 4 load is conneeted 1o the seoondary, an elettric current will flow in the secondary winding
and slectrical snergy will be transferred from the primary chronit through the gransiormer 10
the Joad, In an ideal transformer, the rduced voltage in the seeondary winding (Vo is o

proportion o the primary voltage ( V), and iy given by the ratio of the mumber of mms in the

secondary () o the nusmber of nuns in the prinary (M) as follows:

By sppropriate selection of the ratio of inrns, a trarsformer thus allows an dierna ting current

{4 voltage to bo "wtepped up” by rraking NV, greater than Ny, of “stopped down” by making

<

o E e heenes &
&, less than .:’%‘s';r-,,

v




T the vast maiority of tansfonmers, the windings are coils wounsd arcund o ferromagnetic

eove, siv-core transtormerns being a notable exveption,

Transformers range in size fom 2 tdambnail-sived conpling transformer hidden ingide 2
stage microphone 10 huge voily weighing hundreds of twons used to Interconnest portions of
prwer grids. Al aperate with the same basic prisciples, although the range of designs is
wide, Whils new echnologies have eliminated the need for transforimerns in stme clectronic
cirests, iransformers are still found in nearly all electronic devieos designed for household
{"maingy volisge. Transformers are sasentind for ligh vollage power pansmission, which

makes long distance tarsmission sconomivally practival,

1.2 AIM AND ORIECTIVESR

- o make proper research on transformer

< Vo design a 200VA shell wvpe transtormer with 230 volt st input termingl {primary
ool side and 110 volt at putpd tormainal (the scoondary terminal),
To construct the fransfonmer ot & minimad cost using the best available materials.

- Toconstruct the transfonser with nuinimum hosses

~ T constroet the tanstormer with high efficiency and performance
1.3 SCOPEOFRTUDY

Learn from oolleagues
~  Learn from technicizn oulside school and within school.
Research on yansformer

- Copstrict the mansformer.




1.4 METHODOLOGY

The desion and constroction process involves the following

i Winding of the primary and scoeondary coils having mutusl indurtance on the
ForTIEET.

2 Consometion of the leningted core in slternate layers in the absence O GBITOW
gaps

3. Fringing oo wrmingds for cireuit connections from the windings

4. Transformer tests (Open ciroult and short cirouit tests)

1.5  APPLICATIONS
Transformers are nsed in following weas:

1. A malor spplivation of zmmﬁamzém is to incroase voliage before ransmitting
electrical onorgy over long distances shrough wives, Wires have resistance and 80
dissipate electrical energy at a st proportional 10 the sqnare of the current through
the wire, By transforming electrical powerio 8 high-voliage (and theretore How-
current) form for ransmission and back apain afterward, tansionmners enable
coonommie ransmission of power over long distances. Conseguently, panstormers
have shaped the electriclty supply industry, permitting peseretion 1o he locatesd
renctely from peints of demand Al bt a tiny fraction of the world's elerirical

power has passed through a series of transformers by the fme i reaches the

CARLRIRRCY
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2. Trapsformers gre also wsed exiensively in electronic producis 1 step down ihe
supply voltage io a Level suitable for the low voliage clreuits they comain. The
wransformer also clectrivally isolates the e user from contact with they supply

voliage.

and andio transformers are used 1 couple stages of smplifiers and o mateh

Lad

. Nigreal
devices such as wicrophones ad record plavers to the inpud of smplifiers. Audio
srarasformers allowed telephone civouits fo carry on 8 twp-way ponversation ovey 3
single pair of wires. A balon gansformey converts 2 signal that is reforenced 1o
sround 1o 2 sigoal that has balances voltages o ground, such as behwoen external
cabites and internal clrouits,

4. Inimpedance matching during amplifier construction,

Ry




CHAPTERTWO
28 LITERATURE REVIEW

1.1 AN IDEAL TRAMBFORMER

A aimple ransformer consists essentially of two coils of insulated wire. In must ransformers,

“the wires are wound aronnd an fron-containing strusture called the core. Une coil, called the
primary, is connccied 1o 2 source of alternating current that produces a constantly varying
‘magnetic feld around the coll. The varving magnerie Beld, in nun, produces an glternating
current in the other coil. This coil, called the sevondary, s connecied o a separate eleciric
sivcut,

The ratico of the nuraber of turns in the privpary coll tr the number of turps in the secondary
coil which is the turns ratio, detenmines the ratio of the vollages in the two colls, For
exanple, it there is one turm i the primary and ten turns in the secondary coil, de voliage in
the secondary coil will be 10 times that in the primary. Such a ansformer is called a stepup
wammfonmer, 11 there are ten tums in the primary coil and one turn in'the secondary the
voltage in the secondary will be one-tenth thet in the primery. This kind of transformey is
called o step-down trassformer. The mutio of the slectric curreny stresyrth, or amperage, o the
b cotls i3 tn fnverse proportion 1o the ratio of the vollages; thus the slectrical power
{voltage multiplied by amperage) is the same in both coils,

The impedance (redistance o the fow of gn alternating cusrent) of the primary oot dopends
ot the fmpedence of the secondary civonit and the hurns vatio, With the proper tians rutio, the

fransformer van, in effect, motch the Impedances of the two clreulls. Mached impedances are

L¥ 31




imponiant in sieren syatems ang other slecironic systems because they peroit the e NN

amount of eleritic power 1o be deliversd from one eomponent o another [1}

e g e ey
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Figl. ¥ schomatic dlagram of an ideal wanstormer
% Fais 2l v 7
2.2 HISTORY

The phenomenon of electromugretie indoction was discovered independently by Michael
Faraday and Joseph Henry In 1831 However, Paradey was the first 1o publish the results of
his experimenis and thus received credit for the discovery. The velationsldp between
eleriromotive forve (EMF) or "voltage” and magoetic fhax was formalized in an equation
now referred 10 as "Faraday's law of induwction”. The magnitude of the EME in volts is the
absolote value of the rate of change of magnetic fwx ( B In weber with tme, Pamadey's
grporiments inchuded winding 2 pair of colls arouwnd an fron ring, thos weating the s

toroidad cloesed-core ansformer {21




2.1 INDUCTION COLLS

The first type of fransformer © sep wide wse was the nduction coll, mvented by Rev.
Hicholas Dallon of Mavnooth Coliege, Ireland In 1836, He was one of the fust rosearchers 1o

realize that the mose tums the sevondary winding has in relation 1o the primary winding, the

get highor voliages from beftories, Since batteries produce divect current (DC) rather than

siterpating cwrrent (A0), inductdon coils relied upon vibreting electrical contocts tha
reputarty fterupled the corment in the primary to oreate the flux changes pecessary Ry

e

efforts 1o build betier induction coils, mostly by

induction. Between the 18%0s and the 1870

trial and error, slowly reveaded the basic principles of transformen

In 1876, Russisp engioeer Pavel Yablochkov invented a lighting system based on a set of

induction coils where the primary windings were conpected 1o a source of alternating current
gnd the seeondary windings could be comnected 0 soveral "electric candles” (are lamps) of

his own design. The colls Yablochkov ermployed functioned essentially as transformers,

Induction coils with open maguetic circuits we ncfficient for wansfer of power o loads.
Uil abowt 1880, the paradignn for AC power bansmission from a high voltege suppdy 1o 3

ow voltage load was 2 series cireudl. Opon-cors fransformers with 2 ratio nogr 101 were

connected with thelr primaries in serles to sllow use of o high voltage for fransmisgion while
presenting a low voltage o the famps. The inherent flaw in this method was thet tuming off o

single lamp affecied the voltage supplied to alf others on the same cirouit, Many adiustable

transtormer designs were inroduced to compensate for this problematic characteristic of tht




series ciroit, including those ernploving methods of adinging the core oF bypassing the

magnetic fox sround part of g coil

Retwoen 1884 and 1885, Ganz Uompany engineers Baroly Zipernowsky, DS Blathy and

Wiiksa Dérd bad determined thal open-oore devices were impractioable, as they wore
incapable of reliably regulating voltage. In their foint petent application for the TEBLT
gansiormers, they described the design of tseo with 0 poles: the “olnsede-nore” and he
“chellcore” transiormers. In the closed-core type, the primary and secondary windings were
wournd wround a closed ron ring: in the shell tvpe, the windings were passed through the st
cows, In both designs, the magnetio fux Yinking the primary and aprondary windings traveld
atrpost erirely within the ron 0072, with no Intentional path through air. When employed in

slectrie distribution systems, this revolutionary  design concept would finally make it
techmcally and economically fpasible 1o provide slectric power for Hghting in bomes,
businesses and public spaces. Blathy had suggested ihe use of closeid-vores, Zipernowsky the
use of dhunt connentions, and Déxl had performed the experiments, Bilathy also discovered
she sransformer formads, V/Vp = i, o sooted] o tocrienl mnd lectronic systems the
world ever continue to rely on e principles of the originad Z,ﬁ,i}. yransformers, The
inventors also popularized the word "seansformer” to describe a dovies for sliering the EMF
of an electrie current, althongh the term bad alresdy been in use by 1381 In 1886, te Ganx
Company installed he worids first power station that used AL generators 1o power 2

paraliet-commected COMIBODR elecirical network, the sigam-powered Rome-Lereld power plant

¥l
;
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2.3 ULASSIFICATION OF TRANSFORMERS
Transformers can be classified in many different ways; an incomplete Hist is:

By pvwer capacity: fom a fraction of a volt-ampere (WA} o over & .i%.zozzsmé MY A

s By freguency range: power-, audio-, or radio freguency;

s By voliage class: from 2 fow volis 1o hondreds of kilovolts;

« By conbing type: sir-cooled, ofl-filled, fan-cocled, or waler-cooled;

By application: such as power supply, bmpedance matehing, output voliage and
eurrent siahbilizer, or circudt isolation

s By purpose: distribution, rectifior, are furpace, amplifier outpul, et

By winding furns milo; step-up, step-down, Isolating with squal or near-equal mtio,

vartable, and omltiple windings,
24 TYPES OF TRANSFORMER CONSTRUCTION
There are two general types of ransformers

1. Core type transformer
2. Shell type transtormey

R

These two differ by the manney in which the windings are wound around the magnetic core.
The magnetio core is g stack of thin silicon-stee! Jaminations showt 8.35 wm thick for

50 Hz transtormer, In order 1o reduce the eddy current losses, thess laminations are insudated

from ope another by thin lavers of varnish. I order to reduce the core losses, pansformers

have theic magnetic core made from coldwrolled grain-oriented sheet stesd (CR.GO) Thix




material, when magnetized in the rolling direction, has low core loss and high permesbility
{2}

243 CORE TYPE THANSFORMER
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fig 1.2 & cors-type Transformuer

In the core-type, the windings swrround a considerable part of steel core as shown i
fig {8}, The core type transformers require more conductor material and less iron when
compared 0 shelbtype, The vertical portions of the core are ustally called Hmbs or legs and
ihe top aned bottom portions are called the yoke. For single phase transformers, corg-type has
twe Jegped core. In order o reduce leakage fhug, half of the L.V, winding iz placed over one
log and other half over other feg For HUVY. winding also, half of the winding is placed over
oz feg and the other half over the other leg. 1.V, winding is plaved adjacent to the sieel core

and HLV. winding outside, in ovder o nunimize the amount of insulgtion required.

16




1 4.7 SHELL TYPE TRANSFORMER
in the coredyps, the steel cove surrounds o oonsiderable pant of the winglings a3

shown in figure below. Shelb-type cransformer has threo legged core. The LV, and LY.

windings are wound op the contral Limb, In order o reduce leakage fux, the windings we

interieaved or sandwiched, The shell type seansformers reguire mere iron and less ponductor
aterial when compared 10 core-type.

There are twe types of windings eroployed for ransforuwss,

1. songentric gotia

The concentric coils are used for core-fype tanstormers while the interleaved coils for shell-

fype.
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2.5 TYPES OF TRANBFORMERS

Polypbase transformery

Foy three-phase supphies, a bank of three ulividual singlo-phase transformers can be used, or
all ’Mee rhases can be Incorporaied s 2 single thuves-phase gansformer, In this case, the
magnetic circuits are connected together, the core thus containing a three-phase Bow of fax,
A nomber of winding conBigurations are possible, giving rise to different attributes and phase

shifis, Cme particular polypbase configuration s the rigzag transfoomer, wsed for grounding

andd in the suppression of harmore currents.
Andio fransformeys

Audio transtormers are those specifically designed for use in sudio cireuils. They can be used
o bloek radic frequency nterforence or the DO component of an sudio signal, 1o split or
combine audio signals, or 1o provide impedance muiching between high snd low bmpedance
circuils, such s between a hgh lmpedance tube {valve) amphifier outp and 5 low
snpedance Joudspesker, or botween g high hopedance instroment ouipst and the low

impedance inpt of 4 mixing console.
fustrument tramsformoers

Tustromeny iransformers are used for measuring voliape and current in clecirical power
systems, and for power system protection and control, Where a voltage or current is too largs

0 be converiently used by an instroment, i can be sealed down 1o a standardized, low value,




Ingtrument transformens isolate measurament, protection and control cireuityy from the bigh

currents or voliages presont on the circuils heing measured or zontrolied.

Curvent transforners

‘o a transformer designed 0 provide a curvent in its secondary coil propertional to the curent

florwing in is primary coil.

Voltage transformers (¥ ish

A&lso referred o as "potential tansformers” {PTs), are designed to have an accurstely known

seansformation ratio in both mugnitude and phase, over 2 ramge of measuring clroult

impedances. A voltage transformer is imtended to prosent a negligible load to the sappty

being measured, The low sooondary voltage allows profpctive reley equipment and

measuring nstruments 1 be operated at & lower voltage [21

2.6 PRINCIFLE OF OPERATION

ta 15 most hasic form = transformer cousists of a primary coil winding, secondary winding
and a core that supports the coils or Mn{i'ing& The primary winding Is comected 1o 2 50
herte ac voliage source. The magnetic Held (Hux) barilds sround the primary winding. The
magnetic field around the primoary winding cuts the secondary winding and bmbuces an
alternating voltage into the winding. This voliage couses aiicmzﬁng current 1o flow through

the load. The voltage may be stepped up or down depending on the design of the primary and

secondary windings,




The simplified description sbove neglects several practioal factors, in particular the prireary
curren reguired o establish 2 magnetic field in the core, and the contribution to the fishd due

10 currend in the secondary oirouit,

Muostels of an ideal ransformer typleally assume g sore of pegligible reluctance with two
windings of zero resistance. When a voltage is appled 1o the primary winding, a small
current fows, driving fox around the magnetic cireuit of the core. The ourrent reguired o
cregte the flux is termed the magnetizing current; since the ideal cove bas been assumed fo
have pear-zero veluctance, the magnetizing current is negligible, althoogh still required ©
creats the magnetic feld. The changing o zuetic field indnces an elociromaotive foree (EME)
across each winding. Nince the idedd windings bave no impedance, they have no associated
visliage drop, and so the voliages Ve and Vi measured ot the terminals of the wansfonmer, are
ganal 10 the coresponding EMFs, The primary BEMF, acling as it does in opposition to the
wwirpary voltage, is sometimes fermed the "back EMFEF™. This 18 due to Leny's law which sigles
that the induciion of EMF would always be such that # will oppose development of any such

change In magnetic figld {4

LT CONSTRUCTIONAL FEATURES

This transformer design and consiruction is done basad on the following features:
fos)

Reas

Winding

2. Cores

Tad

Terminal

Coolant

o
i
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2001 WINDHNG

The conducting material{copper wire} used for the windings depends upon the application,
bt in all pases the individual turns mnst be elecidoally insulaied from cach other 10 ensure
shat the current fravels throughout gvery turn. For small power and signal sransformers, in

which surrents are low and the potential difference between adjacent turns 1% senadl.

I the secondary coil is attached 1o a load that allows current © figw, clecirical power is
transmitied from the primary cirenit 1o the secondary civenit. Ideally, the trapsformer is
perfootly efficient; all the ncoming cnergy IS transformed from the prlmary cirouil o e

magnstic field and inm the secondary civowit, BF this condition i3 met, the incoming elecisic

pevwver st ggual the outgoing power

¥ Y
szzzc{)zsa ST i{‘*’ I =P cuipoing -ité‘g’ 3

giving the ideal wansformer equation

Vol W M s R ks

= ¥

£z

This copper wize is wound around the coll casing i ong direction up to the desired sumber
of turns and the sterting onds are brought out and also ihe fimiehing end, which finally form
the input terminel, Alter this as been achivved the winding is insulated before the secondary
winding begins. The secondary winding then start by bringing cut the starting end and weund

feur the desired number of turms and finishing end is brought out 1o form the output terming!

b
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2,72 CORE
Lesminsted sieel core

‘Transformers for use at power ov sudio frequencies typically have cores made of high
pormeability silicon steel. The o steel has a pormeability many times that of frep space, aud the
core thus serves o greatly reduce the magnetizing current, anid confine the flux 1o a path

».‘.

which closely couples the windings. Barly transformer developers soon realized that cores

.

constructed from selid fron resulied in prohibitive eddy-current losses, and thelr designs
mitigated this effect with cores oopsisting of Bundles of msnlated iron wires. Later designs
construcied the ware by stacking layers of thin siee! luminations, 3 principle thet has vemained
i nee. Bach lamination is insalated from ¥ neighbors by a thin non-ponducting layer of
insulation. The universal transformer equation indicates g munmum cross-sectional area for

the core to avold safaration.

The effert of lpminations is o confine eddy currents to highly elliptical paths that enclose
fittle flux, and so reduce thelr magmitnde. Thinner laminations reduce losses, but are more
laborious and expensive to construct. Thin laninations arg gensraily used on bigh Dequency

sransformers, with some types of very thin steel laminations able to operate up 1o 10 ki

One common design of laminated core is made from interleaved stacks of E-shaped stegl
sheets capped with Lshaped pleces, leading to Hs name of “F.1 wransformer”. Such a design
tends 1o exhibit morg ii(}éseg, bt is very seonomical to manufacture, The cut-oore o {-core
type 15 made by winding a stee] stup arcnnd 8 rectangular form and then bonding the layers
together. It s then cut in wo, forming twe O stupes, and the core assemblexd by binding the

o O halves togetherwith a steel strap.




Fig 2.4 un wseably of cores
I3 COOLANT

This type of ransformer discuss In this projoct s been 200 fed by patural air. Bud tonstormors
generally have different way of eooling sccording 1o applications and consiructions. High
temperatures will damage the winding insulation Small transfonmers do nol penersio
significant heat and are cooled by alr checulation snd radistion of heat. Power ransformers
rated op lo several hundred KV A can be adequately cooled by natural s:mve;;rii?a gir-cooting,
sometimes sssisted by fans. In larger transformers, part of the desige poblem is remaoval of
heat, Some power transformers are inunersed in tronsformer vil that both cools and insulates
fise windings, The oil is 2 highly refined mineral oif that vemaing stable at wansformer
operating temperature. indoor lkpuid-filled transformers are reguired by building regulations
i many jursdictions 1o use s non-flammable Hguid, orto be lovated In five-rosistant rooms,
Alrcooted dry tansformers are preferred for indoor spplications oven gt capacily Tatings

where cil-cooled construction would be more seenomical, because thelr cost is ofiset by the

redueed building construction oost,




174 TERMIMALS

Very amall transtormers Hke the un constracted i3 this project will bave wire feads conneied

divectly i the ends of the coils, and brought out o the base of the wait for sircuit
commections, Larger transformers may have beavy boled terminaly, bus bars o high-voltage
insulmed bushings made of polymers or porcelain. A large bushing cun be a complex

stractare since i must provide carsful control of the leciric field pradient without letting the

sransformer leak ol
7.8  TRANSFORMER LOSSES

Teanaformer losses rednces the efficiency of its performance. Transformer losses are divided
into losses in the windings, termed copper loss, and those inthe magnetic ircult, termed iron

Inxe. Losses in the tranaformer arise fron
Winding resistance

Cosrent flowing through the windings causes resistive beating of the comslociors. At higher

freguencies, skin eifoct and proximity offout creats additional winding resistance and tosses.

Hysteresds losses

Flach time the magnetie field is roversed, a smell amonnt of energy iz lost due 1o hysterosis
within the cove. For a given core material, the loss ix proportional to the frequency, aved 15 8

funetion of the peak fux density 1o which it is subjecied.

fed
2




Eddy currents

Ferromagnetic materials are also gond conductors, and & core masde from such o matenial also
constitutes 2 single short-uircuiied turm Uroughout Uis entive length, Bddy currents therefore
circulate within the core in g plane normal 4o the fluk, and are vospemsible for yesislive
heating of the core meterdal, The eddy current toss is 2 complex function of the sguare of
supply frequency and Inverse square of the material thickness, Bddy current losses can be

redused by making the core of a stack of plaes glecirically insulsted from onch other, rather

than 2 sohid biock: ail tapsformers operating at low frequencies use faminated or sioslar

Mugnetostriction

Magnetic flux in 8 ferromagnetic material, such a5 the core, causes i 1o physically expand
gnd contract sghily with each cyele of the megnetic field, an effect known as
ragneiostriction. This prosduces the burzing sound cesranonty associsted with transtormers,

and can cause iosaes due to frictional besting.

Mechanieal losses

tn addition to magnetosiviction, the slternating magnetic Beld causes flucnating foroes
hetween the primary and secondary windings, These incite wibrations within nearby
metalwork, adding o the buzzing nolse, and consuming 4 senall apount of power,

Sfray losses

Leskage inductance is by Hself Targely lossless, since energy supphied to iis magoetic Helds is

returned 1o the supply with the next halboyele. However, aoy feakage flux that ntercepis

18




nearby conductive materials such as the transformer’s sapport stroeture will give rise to wddy
currents and be converted to hest. There are also vadiative fosses due 1o the oscillating

magmetic field, but these are usually small {21




CHAPTER THREE
3.0 DESIGN AND CORSTRUCTION

The ook disgram consists of the input power supply amit, the nput Indicater unit, the main

cireuit, the ouspu widt and the output indicator .

The hock dagram is shown below

BLOCK DIAGRAM

L

fig 3.1 vlook diagram of 200V 4 trapsformer of 230/ 10Y




3.1  DESIGN PARAMETERS
Ringle phase wensiormer

Ratod power: An = 200VA

Primary voltage: Vi, 7 230V
Sevondary voltage Vo, = 110V
Fregueney: = 50H2

Design analysis

The design analvsis mvolves g 2O0VA with 2130V as toput voltage stepping it down o 1 Y.

Factor K for single phase shell wansformer = 1.1

Thickness of core sheet = (.58

Efficiency= 0.85

Desipuing of the core

o= voltage por dom

O = rated KV A




32 CHOICE OF THE TRADE TYPE LAMINATION

Based on the caloulaied values, we have to choose the type of lamination that is available in

the market.

Fig 1.7 laminative dioessions

~ Vol with = g o Ymm

- Column sidth = = 3w
- Width d = Sdmm

- Column height = ¢ = 48mun
- Side height = b = 64nun

- Langraion thivkness = 0.5mm

33 CALCULATION OF THE WINDING PARAMETERS

We fix a preliminary value for the officiency np = (.85

¥k
iAd




Caleulating of the cuvrends in the windings

. Hy 288 . o
;i o= B iz == },,{}dié.

YVipxny 2302085

Ay AL
[, = e = 2,144

Voansn X AtICN

We ez value of the current dersity in conductors

Caleulation of the conductyr sgetions and of the relative disspeiery

vy T §

Capper size for primary side

. 1952 .
S = S = 0.29mm?

Capper size af seeondary side

- Z2.14 ;
Seea = 5T = 3.6 L

Lopper diameter for primary winding

!
?‘%ﬁi’f’:%gm _ fl‘%xﬁ,zi}
- «j -

zx {3 &08mim

dyy = j
N

Copper dinmeter for secondary winding

e i
FH K g 4N3.6E
e [ PSan o = D.88mm
of o SO

.
e

¢
g
OS]
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14 DETERMINATION OF THE PRIMARY AND SECONDARY
TURN HUMBERS

Yoltage per turn

And ¢ is a valse in bundreds chosen depending on the power rating of this

wransimrmer {200V A
S0 for this design ara
B .44 and Q52
Frome= voli pertmn =K i3
=11 % G2
= 43 49 TR v
Privaary number of fwras
Sinee (.4%19 volts exit in | tun, then

T ALARLG = 470 wns of primsry winding

Secondary number tarug
From Fa/fy =My,

Where By is seoondary voltuge

25




¥, is primary volage

ig secondary number of fums

i

]y bx primary pomber 0 Prums
Wy = {11y 470230
= 225 Burps
Cadenlation of the total number of tamination of the transiormer:
o = thickness of the lgminsed oore

= thickness of one of the laminaiions

o

3.5 CALOULATION OF FUSE RATING

HS

Output power (P, ) 200V A

Cmpot Voltage (V)= 1OV

Maximurn Otpud gurron A

= 2y 110

o
2%
2
N,
e

~~~~~
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CHAPTER FOUR

4.0 TEST AKD RESULTY

4.3 FINAL MANUFACTURING DATA

4.1,1  LAMINATION BIMENTIONS (RESULT

Tuble 4.1 bamdination dbsensions

DIMEMNTHIN ARREVIATION VALVE(mm}
Total width A G
Colursn width ¥ 31
Width 0 64
{Column height E 48
Side height 8 3
Lamingtion mumber N &

4.2  WINDING RESULTS

Table 4.2 winding resulia

DEMENSIONS ABRIVIATION VALUES (mm)

Primary conductor diametor e $.562 {gunge 24}
Kecondary conductor diameter e 0.8157 {guage 21}
Hurnber of privaary turos Ty 478 png
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Kumnber of secondary turns Py 225 pons

Primary winding dimoension j 3 3
Secondary winding dimengion 22 5

Hesults of sther parameters
~ . B I3 3
Carrent density = F= 3.5 Afnum

Table 4.5 vesults of other pararesters

Parameter ' Valne
Magnetic core thickness 3rorn
Mumber of lamination 4

Primary corrert 1.024
seeondary corrent ' 214A

Residt of fuse rating (s 24

4.3 PERFORMANCE TESY
The fest caried oot on 8 tanddormer belps fo ascertain Hs perfirmance and efficiency when
operated properly. The following tosts wore carded fo detormine the constant of the
squivalent cireuit of o transformer which iz then wied 1o caloudaie it performance;

5. Short cuenit iest

i, Continuity jost

i, Open clreuit fost
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431 SHORT CIRCUIT TEST

The ghort cirenit test of o transformer provides the copper lnsses of the transformer windings
when it supports the rated load. Voltage, current, and the ingait real power MEASUILIONS
enable us 1o vompute cquivalent resisiane and reactanes of windings referred 1o the primayy
Gide when the secondary side of the transformer is short cirouited.

Y this test ane side of the winding is short cireutied across its terminal and s reduced voltage
i.o low vollage is apphied to the other serminal. The reduced voltage has o specific valus ol
ened eurrent to Fow in the short circuited terminal. The choice of the terminal 1o be short-
cireuited is usually detenmined by the weasuring equipment gvailable for the test,

432 CONTINIUITY TEST

This test is carried to onswre that no open cheuit in the windings during and affer
cometruction. This is very important not only during the comstructional stage, but also afier
i construciion. This test was carried out by making nse of multi-meter to oonfinmg that there
is no short circuti along the pars of the winding.

433 OPEN CIRCUIT TESY

This test showa the characioristios behavior of the power souipment 1o Joad variation. When
the secondary putpat is loaded, a drop in vollage ia ohserved due to the inernad rosistance

and lsakage resctance of the winding ot any load condition, the net flux passing through the

core s gpproximately the same at the Bo foad.
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4.4 RESULTS OF TESY
These are the results fom the teus carnied out on the transformer.

Tauble 4.2 Short Oheudt Tegt

Fvpust voltage{vy Wattage {watis) {urrenti Al

& 2 .45

1111 6 {1. 6%

Table 4.3 Open Clrcolt Tes

Privaary vollagei ¥ 108
Secondary voltage {v) 6

Wattage {W) %

Cnrrent (A) 0.06

4.5 BHLL OF QUANTITY AND COST ESTIMATE

A bill of quaplity was camied oul to ascertain the aciusl cost of materials psed in the

construction of this wansformer,
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Tabls 4.4 bill of guantity and cost ostimaie

RING DBESURIPTION OF SUANTIY UNET/RATE TV AL
ITEM Y {Mairud AMOUNTMalrs
3

H Yarnish 34 A

2  Plastic former 3 56 54

3 Copper wie & LS HO0

4 Laminations 7 5 350

5 Analog meter 2 30 1200

& Cazing i 1906 1150

7. Frme 3 543 Rt
Total cnst 3506




CHAPTER FIVE

51 SIGNIFICANCE
The signitivance of tis design and construction tnelodes:

1. T moresse voliage before ransminting elecirical snergy over long distances through

WIS,

2. To couple stages of amphifiors and o mateh deviees such as microphones and record
players to the taput of wrephifiers,

3, frisoosed in impedance metching dunng amphifier constructios.

4. Tragstorrours are alzo vsed extensively In elechronic products 1w stop down the supply

voliage to 3 level suitable for the low woltage chronits they comain,

LIMIATATIONS

5
Fod

The magor Emitations 1o the execution of this project wre as ollows

Non usntformity of windings in the peimary and socondary sections of the wansfonmer

ey

Bowas diffioul ® achiove propor slacking of the core cloments due o some

£

irregudarities in their shape which resudted 1o adr gap
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53 CONULUSION

The Z00VA, wansformer, Z3Y1I0V, 50H2 shell fype was successfully constructed and

various transtormer tesis were camied o to ensure that it was In proper working condition.
5.4 RUGGESTHONM FOR FURTHERWORE.
The following suggesiions are made for further work in respect of this project.

L A fuse can be ncorporsted in the primary side to provent excess voliage

£

from causing dumage 1o the primery windings

i, Vo make the windings more uniform, they can be maching wowsd for

ACCRIBCY.

11 Each lgyer should be costed with varnish to give coil 2 belter mechamcal

profection and thus gives the wansformer o tonger tife span.

34




[aaand
ey
ol

REFERENCES

Cyin Usifo “Blectionl rietworks Design and instatiation in buildings” 7 Edition,
Gredorus LD Publishing Trivision, Benin City Nigeria 2004 pp. 20,126-125,

Wikipedia, “Transformer. "
Philips, Catalogue 042005 pp. 268

The Mew Facyclopacdia Tranica Micropasdia Ready Rederonie, wol 4, 157 Bdition,
1948,
B.L Thersia and AK Theraja, Blectrival Technology, 1999 pp. 915 F50,

Peower Transformers by 131 Alban pp. 2538

Fleptrical Power bysienm and Transmission network wy Eng. Sayeed Saad, pp. 48-62

PR
LE A




