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Transformers

Chapter Starters

We have come to the last chapter of this book, the study of transformers. These very useful devices are all
around us, in all shapes and sizes, some small enough to rest comfortable on your finger nail, others large
enough to require a two-foot thick concrete pad.

Transformer theory is one of those subjects that can seem almost limitless. Certainly you could specialize in this
topic and spend the next two years just learning about transformers and magnetics. It can be that complex and
that absorbing. For most of us, such detailed knowledge is not required, although everyone will need at least
some basic transformer theory. This chapter will cover the territory sufficiently for most people, but you should
be aware that there is a huge body of knowledge about transformers and magnetics that will not be found here,
as it is beyond the scope of this text.

So make a little room for transformer theory in your toolbox of knowledge that we started some time ago. It will
prove very useful to you. After this chapter, your basic electricity toolbox will be full. That toolbox will assist
you in your future studies, and in your day-to-day work. You should probably start a second toolbox for solid
state devices and theory. That will very likely be your next electronics course, if you haven’t begun it already. |
hope your experience with basic electricity and with this text has been enjoyable and that | have helped you
along your chosen path. Even after all of the years that | have been involved in electronics, | still learn new
things often, and I still enjoy all of it. | hope that will be your experience also. Good luck with your future
studies, and keep adding to your toolbox!
Wayne M. Hope
whope@formulations.ab.ca
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18.1 Transformer Principles Chapter Objectives

ol fhis
il
A translormer b 0 component which uillies the charctorianes of mugnetic Belds s ml :;:LI o
{0 increase of decrense an AC volinge. A tranuformer operates on the principle that .
an AL voltoge opplicd o coil of wire, colled o primarey wisding, will produce a ol runsfommers,

visrylbng magnetic feld swhich, in turn, can induce a voliage acress another coll, called
o sevondory windiog, il i i placed within the same mognetic Neld, The
ragnibids of the voliage dueed soreas e secondary winding depends on the
rusmber of wrens in ibe secondory winding as well as the sirength of the magnetic
ficld shured by ihie oo windings. A basic tupsformes is ustroded ln Figure 18- ®

i caneepd af un
wharmer model
thi advaiduges of
wing um ideul wodel, silve
vhlema related io non-
sdeal cramaformers which
produce some loses dus 1o
hoat, determing the elfeci
af nmd wses for muliple
rimEry o seconidary

MEs, Use ransformens
gdance mulching
vives, caloulnie unkngwn
transformer quaniines,
sndve trmmaformer fasing
preoblemms, nrd Eroalvleshnal
trmnsfarmer cireuiis

wind g wiading

A viltuge dource [ connected to the primary windi
emrrend, [ The Muctuating voltage and current in
cote, This Mux 15 coupled, or shared with the seen
secamiliary careend, [ A unaformer desigs
i tramslarmer will hove more trms in the
decrease the voltage. The primary and sece
bauhlsdn. The evore of the translormer is
simply be wir, i e cose of in nir-ra
Ferrite cores gre also widely used,

varuble, which is normally ac ' magnetic core material within the core aren of the bobhin
Huch movahle cones are offen ¢ 1

voltmge, Vo, and the primary
producy a mageetic Mux in the lamimated
fig & meeondary salinge, Vg oand a
is called a step-up transformer, A sicp-
mary. & stepe-dewn ironsformer will

of the cenler of the windings, The core materal mny
laminated iton in an ireasoeee iransformar.

I'he transformer action can im‘mmﬂﬂ}' by uslng two inductors, o vollage generator and an
oisilloscope, If you have Idd find it inderesting to connect therm as shown in Figure | 82, The

& available,
gencrator coukd be sef bo [is at @I'M magrsetic field produced in £y will be expanding and contracting
{ -

af the raie of | kHz A i expas sontracts through Ly, 1 bsduces o volisge aerosy Ly due 1o the
principles of Foaradny' Ifal i gnetic Mux bn L was loked to, or shored by Ly, and if both isdeciors
ot | the seope would be the swne as that across L, Bul yvou will gueckly obacrve
mia

were the same, thg v
that the volige a very ompared 1o that across L, Flox linkage describes the sharing of s

agnetic flold b two coils The eoeflicient of coupling, &, 5 0 messure of o mael Nux produced e
prirmry windlin 16 linked bo or shored by the secondary, oy This is defived in Equation 1B-1
Py
Fgu -1 k===
W

ﬂ@rmﬂ such an m Figure 18-1 will lave a coefficient of cougling chose 1w the ideal of 1, By contraat, & for
Fig E-3 will b el less tsan 1, because e colls do nol share o copumon core and are sald 1o be leasely
ennpled, You con expenment with the cocfficient of coupling by moving the coils cloger 1w each aiher and
obasrving the effect on the scope display, Even with the coils an top af each cdher the coupling |s sl very smoll wl
the scope voltage & st very misch less than that of the genemtar,

15-2

Transfurinen



Figuwre 18-2. Mapnetc Coupling Q

Pranslormors are made in many sizes as illustrated by the theee shown i the phote of Figis -3. Ed Moble, a
muster elecirician, bobds o small air-core tronsformer i has right kand, an fron-core po supply transformser in his
0 years ago. The inee|

bell humel, and ds dhwarfed by a 240 kY high-voltage fransformer which he helped g
o ihe phioto shows (e small ronaformer enlorged. The high-voltnge traniforme
which speaks volumes about the reliability of transformers

M0 ey ice contiimpusly,

¢ Figure 183, Thres Transformers

% e schematic symbols for several differen) tronsformer types. The number of loops 1o ihe
ng:ul!':l.'unl. fLven IJL-::-uyll ane 'rl.'|n|1|.ng iy hiowe 206F fams and snother 4000, o w quite comret 1o
how'lng, on equasl number of loops on eoch $ide. Two salid lines between the loops indicale the

I'|g|,u|,' | &=
symbolks g

ikraw o i)
[ir, an iron core. Detted lines indicale a powdered from or fome core. The absence of tnes defimes an alr-
tsrmier, Sometimes 3 winding may lave a center tap, or may have severl laps, The taps may be fixed (o

ar ey may be movahle
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Figure |E-@ﬂlm
When & transformes steps-up or stepa-down o vol will pously step-down or step-up (respectively) the
current suoh that, idenlly, the powers mbo and ¢ frons pre the same, In realily, the onfpul power is
always ledd than ihe inpul power, 3o e eflic] ke o lwa 55 (hian 100%, Becall from Clapter 2 that efficiency
wih defined as § = PP, Transformers fe with peies up io B5%, Pronary power, Pp, I8 thal
delivered to the primary winding, and Pp —Q-. Secon wer, Py, i thot delivered by the secandory winding bo

the load, and Py = Fyly, The “Fﬁ“'."&e‘mn% expreqned 18 delined in Equation 18-2,

Eouuiton [H-2 :
Duta. are ot used on i w@rnﬂm a4 sl in Pigure 185 (b)), w indecule sigian] plsse. Witk the
dois both ot the snme end, Fywo of the snme phnse

W
Color Coding § Q

Trunsformer kea It always color coded, The user may ol know whai the colars represent unless the
mpmifocierer's g avadlable, In general, the prirary wires are wsmlly black. [T tlere are two primary windings,
ithe second often be coded with dark brown wires, Secondary colbors may be just uboul anyibing, but cach
seconiary, A will have ils v colisr, 4o I you see two Blue wires ssd two red wires, you will know that the

':";I:" color ad the el WILEK, bl with an added t1ri|1l¢ ol o dillerail colar. A l!.'rlir.‘:l |'.'|2|I'Ih'.‘f'—13[!||31‘.‘|.1
v maghi be colored red, reddyellow, reil.
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Transformer Resistances

Trumafisrmier resistances are simply e DO registnnees of wire used o the windings. A lorper num

eoquates e higher resistance, and larger dinmeter larger wire equates o lower resisinnee. The w o wanding
is nlways a compromise between lorger wire dismeier, which sllows condustion of higher curre samaller wire
diarmeter, which allows smaller tmnsformer size. Some ehservations may, however, be ng o hieai

losses, o transformes which steps-up the voltage will step-down the current, so thil Fe= £ jeve an ncrease
in vasliuge, ihe secondary winding musi hove 8 gresier number 6 uens o the primary, ihe secomdary will
corry less corrend, if will be made lrom smaller dinmicter wire. More turis and o smaller dianfge tronalate inbo mere
resistunce in the secondory than o the primary. For similar ressons, a ul.v:p—qlu'.l.n frans t weni il lkely have a

lower secondary resislance comparcd 1o 118 primary,

I the cuse of mulbple windings, some smple B resisionce measurements i rm'Il.!l‘: pndights into expeciod
termingl vollages. There i certalnly mo linear relationship between DC resis winding veltuge, just the
genemal trend of @ higher resdstmee uswlly equating to a higher valtnge. I t@m restatnnces are frequendly very
amall, o corefiul meassrement fechnigues are nesded. Ocearioanlly, truus whic ve aerinusly overheated
will have wened all of (he winding calors o black, yet the eransformer [um.h fhe fsult s corrected
D resistance measarements might be the only woy to determine which wiMsings o0 10 fingd o center fap
wlong witly ity two ends

©
18.2 Ideal Transformers . OQ &

Far onr purposes, an jdeal transformeor s one
Po= o then g = 1,00 or 1, Sinee the call vali
pumber of mms in the coil, the iransformer §
aumiber of terns in the primary winding, des
1 expressed in Bquabon |§-3

Bepuution |B-3 (

I o when] irnnsformer, the frums mﬁw n@ volioge rono between primory and secondary, m nccordance

with Equation |84 @ @
W omy
Equation [E-4 \ O bt A
I"‘.’I &

Since M= Prinan |§ rQﬁ o= Pyl This moy be expressed a8 in Equution |8-5,

t i eopual to the secondary power, If
eoel ing mugnetic Meld is direcily related o the
lI to deacribe the relntinnghip betwean the

wrd m:u:ln.r:.' winding, desipnuied & The turms rates

i i
Egjuution l L - il
¥y g
The cire [ =5 illustrates o tranaformer with an input voltuge source and o lead conpected o s
secomidn me of the transformer, the generator will see a different load impedance than of it were commecaed

directiifo @ Mad. This impedance seen by the generator is called the refeeted impedanes and is designoted
depenids on the load impedance and the transformer s meio, Similarly, the generator impedance ns
om the bead will appenr as o different value when a trinaformer is conmecied batween the load and the

[ E-5
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i fLi el lund
Lmpad mes L

? imprlmes FL
Figure 18-3, Reflecied Tmpedance WQ
For an ideal ranslormes, Pp= Pramd since Py ."J.:.:f.',;.- and Py= Iy 4-"',-, ihen -|'r- g Jo .r"l_ Kear®ngmg,
o {2
i} 5 N
b-

i [#.
L. [

I V2

Egueationa 1E-3 and [8B-4 shevw thod = [l Userefone we qoi deline the u[ the lonel and rellecied

impedances as m Equation | 8.6

g'!“?
Eguation 1E-6 r

1\

It is afien useful to combine Equations | 8-3 theough 18 w the tlship of nuris ratio w voltnge, current

and impedmnce. This is done in Bquation 18-7

’b@E

Bouation 18-7

L i.'-_
Commsder the following example which w:l{ ie mnlb1mnul’:|rmfr cileulations typically expecied 1o be

kncvwn by technolngiss,

Esmmple 18-1
Anguming the kdeul I- 1 I:rulu §'|ﬂ.ﬂ! I K=t han & fums matio of 4,580, determine values for

Ilf- |I.'|| ,l.':-. ] ﬂl'l.d Ir,u.

b
S LW
S Q

Figure 18-6 Circult for Exomple 18-1

(ARl =350

= 2850W /27 01 =926 mA
=150V =0l5mA=21] W
o= 1.0

p=Pp=211W

fp= Ppf V=231 W 120V = |93 mA

13-4
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18.3 MNon-ldeal Transformers

O course (liere B no such beust as an ideal imnsformer 5o we st try @ deal with real devices oly s we
catt. 1ormisi be gadd that o iransfonmer, while appeoring o be such o shimple device, s actually licated
elecirically. Higher-level muthematical equations oan deésenibe the electnenl phenomena ve Iy, bt a1 a
cost of considerable leaming encrgy and time. Soine excellent compules projgrams can ol lectricul
performance quiie sccurniely, but even these progrums are difficult to master and apply © I world, These

bola are beat el o thiose whose caicer [ocimes on landlormes I.II'.'J.IH,ll anil ppplu.'uilun.

Typically, wechnologists needs are simpler ond can be mnde moch casier o e sac e aceurncy in the
predictive capability of caleulations. These saerifices will nol hove any serioss ¢ Ces
Magnetization Current Q)
Consider the ettt of Figaee 1E-7 wheie (e secondary of the transf nil ncle iy Htlmugh the secomduiy
« that current is called the

ol the chronit is unloaded, a éurreni siill Mows in ihe primary cirenit, l.':idr,:r 258 Cob

tha current Nowd pa 5 pedull of the
inductive resctonce of the primary as seen by il for. | ive load was then connecied bo the secondary
there woild be additbensl curren Mowing i i

lrrnn‘.-.r_'_r I-.ﬂiu' This has nltnu.rl} bee nated

11 wiz wish 1o consider the effects of the ation §, we ikt renlize that the wdal current in the primary s
oo pcliition of the mogsetizution curgen he p t due o gecondory loading, This sum will be called
Hiw deital prrirmary currend and will ijgriated] as Lo "W s clighily complicated by the fact that Jp is @ real curret
bt J i imnginery beesose if i doe ¢ nductife rghctance of the primary. Yoo will recall from “ELL the ICE

e

O

Frgure [E-5, Todal Promary Corrend

L )
F o

minn” thing the & vollage leads the inductive current by 997, Tlhis resudts m the relatonshop lustraied i

Figure [E-E can eaaily be seen thut Jy is nowially te veetor pddition of Ty and 1, In moat praciical cases /,
15 VETY 1 red with £ and thus fi 15 approximately the sume s [ DifTerences con become moere noticeable
when r secombary i lelily loaded, that ks, when o secondary draws lhtle current. Consider the

18-7
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Example | 8-2

The tramaforrer i Figire 18-9 laa @ fums ratio of 650 and has o eognetization current u%:m W luat
wiikhl be ihe expected total primary current? Q

@E"L‘j P%Ngﬁ %Ilﬂu WQ
Figure |89, Cirewi for Example |8-2 . @

Vgm Vol r= 120Y /550 = |85 Y
fe= 13 W /12006 = 154 mwh
Py=Fym fy= [BEV & 154 mA = 284 W

Po= Po= 3 04 W
T Pl Fe= LB W IV = 20,7 mA N

e

It is valusblz fo remember that in o energeed cf ma current olways exists and, alihough i s ofien
insignifican compdred o the current drown w lond s cofMCied, it still represents energy being comsumed.
When one considers the elfect of millions of arts” nily connected to the power ling, the resalt is a
significant quandity of wasted eneryy, so ugfilupiose ile n they are pot in nse!

Transformer Heat LHMQC ‘\'
The most gignifeam feans ﬁﬂ»@u thit :!ﬂqm the fwct that trumsformerns gei warm when i use, Thai heat

produced i lost energy and or such losses in our calculations by deseribing the
transformer’s efficlency. Ty g elle {1 tramaformer was described earfier in Equation | 8- where /
represents the power deliv ihe &

y winding 1o the load, ind Pe represents the power delivered o the
input of the Lrum]'mnw u.-um]{

vexpmples of caloulbation considering loases sie provided below
Exanple 18.3
ple 18-3 Q

A Iiuﬂﬂﬁ‘ hog a primary valtage of 120 V, o primary carrent of 278 mA and supplies o secondary
Vil AP 10 an 18 L8 load, Determine the transRsemer eficiency in percent

P =20V B =320W
fp= 120V = ITEmA =334 W
o Ppe 32 0W /334 W =10.959

P

18-K

Tramalie e



Hxn |||F|1[' |

Asaviming an eficiency of 97 % for the translormer in Flgure 18=10, and & i miio, F determing

Py, v Py Pyoand Jp for the careuit
Qi §§§ 2a QIQ

Figure 18-100 Corendt for Exomple | B-4 @
I\

Fa=Falr=120V /250 =480V
Fo= Vol B=d80V /3300 = 145 mA

Pe=bym =480V = |4SmA = GOR W Q’
- 097 = .P_ll" ||"|l:

Pam P 0T =600 W/ 09T=T720W

fo= Pai Vo= 7.20'W /130 Y = k0 mA Q‘

18.4 Multiple Secondary or Primary @ngs S
L

As explmined eatlier, ransformens often have muliiple s

wind ulfiple prmary wandimgs, and

sontimes both, To deal with caleulotions, euch w b dewll iy avwny however severnl klnlsmants
will help you see the whole piciore. Cne, dsial signated Py, will always be the sum of all
individusl secondary winding powers. Two, total ry signoted P will alwoys be the sum of ull
midividual primary windimg powers. Ao thiree, o el & will be defined as Py / Ppoand will always be
Beus ihan |00 excepd for the case wliere you U AR | raniformer with 100 % efliciency. Two
exarmples will illustraie bypical eolenlations b
Exmmple 185 ( @
For the circuil of Figure e i poser elTicieney of 100 % ond 8 turms o of 4,30 10
secondary 1 and & tums m .50 to ry 2 Delermine Vi, B o Py Feo Bz e P s Pos P
anel Je @
=5 el EE W 0o
o-: 53 20
-\

Figure 1E-11. Corcunt for Exanmple 18-5

= 120V /480 =267V
PR =267V /39 (1= 684 mA

i ® ly =267V« 684 mA = 152 W
=Vl re= |20V /6.50= 185V

01;- = Vel Ry=1B5 Y /22 Q=819 mA

Pe= g fpp= 185V w B3 mA = [55W
Pop=Po+Po=182 W+ |55 W=117W
Fe= Pp= 33,7 W bince = 1,560

fp= Pl Fp=33TW 120 W = 281 ma

[ 80
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Example 18-6

secomndary | anal o bums rofio of 575 10 secondary 2. Determime Vg, fe o P o Ve e .

and fp Q

For the circuit of Fagure 1812, assume a transformer efficiency of 96 % and o tiems ritio %:
. ';

O v

Em =
BBy O

Figure 18-12. Circuit for Example 134@
o= Pl = 120 ¥/ 325 =369V é ‘U

iy = P | Ry = 36.9 ¥ 1/ | BO L2 = 208 mA
Py = Fgy % Iy = 36,9V = 205 mA = 757 W

Ver= Vol ry= 120V/ 575 = 209 V @
g™ Vi | Ry =209 ¥ 7 100 1 = 209 mA Q

Pyr= Vs = Jpv= 20,9V = 209 mA = 4.36 W

Po= Py + Py =TT W+430 W = 119 W o s
Pe= Py ln=11L0W/006=12.4W ®

fp= Pol Vo= 124 W /120 V=104 mA N\

Bultaple primacy winding ore wually used to n]]uw@um i
sluntrates how 1320 Y may be spplicd o both pn nge

imay be applied fo botl primary windings in serd

£ 240V paing, Figure 18-13 (a)
L Fagure 1H-13 (k) (lustrates how 240 Y
tnge will remuin the same for boili situations,

LI
60 Hz

AR
LA

Ax will be seen in the
pwiioh 1o the cireudl o
wprplaed booaf wath

supply voliage i\

18.5 I@ancn Matching

p secti nﬁm 1 imleresting exercise b sce | you con ligure oul how o apply o DFLFT
& IR@F—D t vou can have one input plug snd either 120V or 240 WV paay be

priotely to ochigve constont secandary voltage for either chosen inpud

sl corlicr, tanaformers ane wsed as impedonce matcling devices, As an example, o rosformer might be used
i o bow impedance speaker 1o a gh rmpedance source such s on amplifier. There are olso other methods by
which this may be acoomplished. [n addition, the technologist may alss wish 1o calculaie refllected impodances
caused by the use of a transformer, Some examples will illustrate these situations

LR
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Exnmple 1B-7

Fuar the cireuil of Figare 18-14, calculate the rellected fimpedance seen by (lie genemator as a trns

ratlo ol 15,7 lor e iransformer Q
- ? N
L l I

= 400 w

=

Figuse | &-14, Clreuit for Bxanmple 18-7 '.&

rl '-IH .:'."|||'.:'f|'i b

r '..l':'}:.'. H.l_ | @

Zuur w2, =157 47003

Za= 11640 “U

Example 1§-8 @ Q’
Determine the tuma mitio redquered By the tramsformmer n@c IH-I@n kbl @ G001 genermior to

.
=

an & £ lomd

Fig)

@ L/
To muteh the generator, . e Lol b
P (e )= J{hﬂﬂiﬁlm- K. fi N

i
Therefore o step-down trong rid u:g@ witl ¢ = K6l

Q

An additionsl truns former griad oppli where a trunsformer is resonontly tuned fo 5 specific frequency, In
tliis applicanon, illusmrate amgle 1 pch gide of the anaformer sppears a8 @ parllel resonant coreuln amd
conacguently only tho ni [ ochieve the amplitade and energy levels required io be transferred o

e dceonclary, Abihe ¥ i lectbon huppens again bafore the signals may be passed along 1o furber
cincitry, In this way ncie wrnanee gre nof passed and are thus fltered ol of the system. The CF ol the
resomant clrcuts & Elae wi { ther band ¢ frequencies which are alloswed b pass Uerosgh o adlies

citcuns $
00

1811
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Example 18-9

Lonxsuder the transformer of Figune 18-16, The adjustable tening slug s in the contre of its iy rusge.
Al this point, the primory inductance is 46,9 uH while the secondary inductance s 32.0 rming
values for € and C; which will allow the taniformer windings to be resonant st o fre [ 600 kHe

i v
st {U‘

Figure 18- 14, Circuit for Example 159

3 —
R

% |-'{.'!r=';'I-{'} @

Ll d(dn L)

g Ifu":f,-jL,.a-|r:-1ur‘xmm.qf-+a.upm=|¢ Y

Com LAAT S Ly )= | /(4% « 60 KHZ = 32.0 bl | = 220 Q
18.6 Troubleshooting Transformer Cijpags &
- o

hent. A 0 Jonscquence, the astute technologist will
n
i

Many problens occurring with tronsformers ure ndsoc
always look for signs that o mansformer was subjec
sign, but hardened ar eracked wire (nsulation are

heati ting of the wire cobars i8 &is ohvious
EH]} inilale.

Chi occasion (he cireuits supplied by a transfor
overlead condifion. 1t mssy be necessary 1o o
the problem is ned being cansed by the tra

b e supply, may be the seurce of o trunsfisrmer
ihe ﬁn lace it with a knovwn lood in order o pasiare
el

reganr and ook for evidence of Uids, o clients will

ght have opened it up and tried all sons of things ke
shaking, hanging, dropping and pe it st 1o see iF it was working.” Momentary lapses of
intelligence such as this should . But they maght have bypansed the fuse because they
ke it was Blown, This, of ¢ a mume’ in inselligence |

Pl eheooae o and this chogler by Tneludis
e day during a lab clas hu: o

working. 1 asked |1 he
there. §asked of he ha

Ak il the client has mken the cover off
nlways say ihey hisven'i touched sy

my favarite storles that | nlways enjoyed sharing with my clnsses
Ielp with his circuit, saying that he didn't think his transformer was
sence of @ volinge on the seconclary, He said there was no voltnge
the transformer primary and he said he ladn™ done that.

d .Jq
Ul psiti® o observe if that was going vo num o w be the fanlt, He correctly
r from the 120 V receplacle before pulling out the fuse, He booked briefly at the fuse then,
ing. he held it up for me t0 see. 1o that inatont | coubd see by the look on his fice that be wis
1l loek like. 1 instanily and slamelesaly decided 1 could exploit this and have o Lde fun, so |
problem, e darn fuse is shorted.” Hunding it back 1o him | said, “See, take o close ook, you
" He looked and said, *Yeah, | can see ill" So | suggested he take it back to Techaical Services in
amd gsk for a good o

Cin e
ihi mex

| 1gutighlly did that and nsked the Technical Services people to replace o perfectly good fise at a time when there
happencd to be severul of them standing nearby, Needless to sy they ragged him pretty good and he leamned on the
spot exactly what & good fuse looked Hike and why. Then he came back hoping for some chanee to el the earped
out from under my feet to pay me back!

1E-12
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Al nnecend fun really. Wa fault of his; a studont connot remember everyihimg that is presenied, nor can one be alert
or even present wll of the twme | simply copitulized on ope piece of information st was minking § bl boi b,

bt 1 am sure 11 s there now, never 1o be forgotten. 1T he only knew how many students have le that story,
he would know why | continued 1elling it 10 every class—simply 1o lsck down one more pices o wtion becouse

thut was my job
1w never it o job thoogl. When vou [Tnd & job wou Dke (8% nol reallly like wark ||ny@mw like
ot

professicmal buseball, Kemember, the vmpire savs “Play Balll™ He doosn't say “Work B ¢ vou find the job

voul like doing. G luck! 2

>
18.7 A Glance Back

New Quantities é
@ﬂh umnits wnd wntl

A number of guantities have been mrodisced 1n this chapter, along »@::r forn

svmbols, Table |B<] presents o sunmmary of those items. .:

Tabile 18-1. Mew Cunntities Introduced

Chuantiey Formuba Symbol Linds

primary voliage | Ve
prnmey :um:ul: Ip
secondary volinpe Vi
secondory l.'!lHTl.'TI-;_ {5
coclTicient of l:-uupling_ &

secondary power 4 ﬁ

iruts farmer furns ratio
jirirary urms
aecondary fuma

primary flux iy cher
secondary Mux i wl& Wh
PrEmaAry power W
W

tramaformes eificiend

1R-13
Trasslurnies



Equations

All o thie equations inteodieed in Chapler |E are lised below g 8 wseful summary for Hse 1|ud¢|ll.%

I'.|_:|||.uri1||| IE=1 k= ?!"'. Q

Eqquatiom [B-2 = r_J!-_ W
III
Fepatinn FE-3 F= E_L )
Wy ‘zr

|:|.|||u.I||:||| | B I""l" - l'|,. b
Ne ¥y
Bruation |B-5 FL N - 1 Q ,

X
Equation 186 r= 1i| ;:’ | @ Q}Q
$

. e
Byuation 187 L/ I il VIE-"
£y

Terms Explained \(b o

Mg fillowidng terms hiave been isroduced snd ex Wit hopier, Cani you explain the meanings of all of
these terms?

WIF core frmnsformer { imary windmng
babbin reflected impedance

centre-tapped windimg 0 @ secondary currei
cocfficient of coupling N secondory voltage
cote o secandury winding
M Finkage slugs

fcleal trans former @ @ step-down transfiormer
1oL Cong \ransformer N Bbep-1 e fommer
loosely coupled % 0 tista] primary corment
rragneizatn curren ol primary power
priemary currenl £ total secondary power
primary curreni due HWQ\E rrums former

primary voliage -\ tramafiarmer s ralio

Y
S
Q
00
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