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3ATAJIbHI METOANYHI BKA3IBKIA

MeToguuHa pos3pobka npu3HaveHa pgna  cTygeHTis I kypcy
IHCTUTYTY eNneKTPOHIKM Ta CWUCTEM YyMpaBAiHHA. Y pesynbTarti
onpautoBaHHA NOCiOHMKAa CTYAeHTM MatoTb OMaHyBaTW crewianbHy
nekcuky 3 Tem: “TpaHcopmaTtopu Ta reHepatopu”. OCHOBHa MeTa
PO3PO6GKM -  HABUMTM  MalbYTHIX  iHXEHepiB  KOPWUCTYyBaTUCb
crneyianbHOK TEXHIYHOK fiTepaTypol, pPo3BMBATU CTIiliKi  HaBUYKM
YnTaHHA, Mepeknagy, aHoOTyBaHHA Ta pedepyBaHHA cneyianbHOI
nitepatypu 3 haxy 3 METOK BUKOPUCTAHHA BUYYeHOT iH(popmaLil B ixX
NPOGECIAHIN AiANbHOCTI.

HoBa nekcuMka nofjaHa Ha MNoOYaTKy KOXHOro po3giny i Hagani
BiAMPaLbOBYETHCA Y 3HAUHIA KiNbKOCTI NIEKCUYHMX BMpaB. JIeKCUYHI
BNpaBu BKIHOYalOTb B cebe: BMpaBM Ha CKNajaHHA Ta nepeknag
TEPMIHOMOTIYHUX  CNOBOCMOMYYEHD, nigoip  aHrniincbkux  Ta
YKPAiHCbKUX TEpPMIHOMOMIYHUX €KBiBaNeHTIB, KOMYHIKaTWBHI BrpaBu
TOLWO.

BaxnneumM etanom poboTK Haj TEKCTOM € HEO4HOPa30Be YMTaHHSA X
Brosioc 3 METOK YCBiJOMJIEHOr0 PO3YMIHHA HOBOT NIeKCUKW, Mepexif
AKOT B pO3psA4  aKTMBHOTO  JIEKCMYHOrO  3anacy  CTYAEHTIB
3filicHIOBaTMMeETbCA NI 4YaC  BWKOHaHHA  JIEKCMYHWX  BMpas.
3aBeplwanbHMM eTanomMm poboTu Haf TEeKCTOM € iX MOBHWIA Ta CTUCAWIA
nepeknag,.

pamaTnyHi BnNpaBu BigMNOBifgalOTb BUMOram nporpamu. BoHK
OXONMIOKTh HabiNbL 3aranbHi SBMLLA, XapaKTepPHi ANS MOBU HayKu Ta
TEXHIKW.



UNIT 1. TRANSFORMERS

Ex. 1 Pick out English equivalents to the following terms:

I) transformera

2) alternating current

3) device

4) frequency
5) coil

6) winding

7) value

8) voltage

9) force

10) ratio

11') tapped coil
12) apparatus
13) application
14) turn

a) 4acToTa, YacTOTHICTb

b) 06MOTKa

C)3HaYeHHs, BENNUYNHA
d)cuna

e) ceKkyiliHa KOTyLWwKa

1) npunag, mexaHi3m

g) TpaHcdopmartop

1) BifHOLWEHHA, nponopuis
i) npunag, npucTpiin

1) Hanpyra

K) KOTyLIKa

1) 3MiHHWIA CTpyM

T) BXWBaHHS, BUKOPUCTAHHA
n) o6epT, NOBOPOT, BUTOK

Ex.2 Translate the following words:

Ease - to ease
Couple - to couple
Supply - to supply
Desire - to desire
Transfer - to transfer
Cut - tocut
Link - to link
Turn - toturn

Remains - to remain

Ex.3  Mind! Formula - dopmyna (ogHuHa)
Formulae- dopmynu (MHOXUHA)
Use these words in sentences of your own.

Ex.4 Make an oral translation of the following text. Be ready to retell it.
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THE TRANSFORMER

One of the great advantages in the use of the alternating currents is
the ease with which the voltage may be changed by means of a
relatively simple device known as a transformer.

The transformer is a stationary electrical machine that transforms
alternating - current energy usually from one voltage to another, the
frequency remaining constant.

The basic arrangement consists of two coils of wire that arc
magnetically coupled to each other. One winding, called the primary, is
connected to the A C. supply, and the other winding, the secondary,
produces a voltage which can have any desired value if the respective
windings are suitably designed.

The winding having the higher voltage is the high - voltage or high -
tension winding, the other the low - voltage or low - tension winding. If
the secondary voltage is higher than that of the primary, the device is
called a step - up transformer; if the secondary voltage is lower than
that of primary, it is called a step - down transformer. Thus the
transformer can be used to step up or step down alternating voltage.

The transfer of energy from the primary to secondary winding of the
transformer depends upon the magnetic lines of force around the
primary winding cutting across, or linking with, the turns of the
secondary winding.

The ratio between the voltage across the primary winding and that
across the secondary winding is equal to the ratio between the number
of turns of the primary winding and the number of turns of the
secondary winding. This relationship may be expressed in a formula as
follows:

Ep Np
Es Ns

where Ep is the voltage across the primary winding, Es is the voltage
across the secondary winding ,



Np is the number of turns in the primary winding, and Ns is the
number of turns ofthe secondary winding.

Transformers may be constructed with two or more secondary'
windings to achieve both step - up and step - down relationships. A
variation of the two - winding transformer is the autotransformer. This
transformer consists of a single tapped coil. The turns between the tap
and one end constitute one winding of the transformer, and the entire
coil constitutes the other winding. In practice, the wuse of
autotransformers is limited to fairly small voltage ratios, one reason
being that if a break occurs anywhere in the secondary section of the
winding, the primary voltage is applied to the apparatus connected to the
secondary. With a high primary voltage this would give dangerous
conditions. The chief uses of autotransformcrs arc in A C. voltage
regulation and for infrequent scrvicc such as the low-voltage starting of
induction motors.

Although there are many different types of transformers, and a great
variety of different applications, the principles of action are the same in
each case.

Ex.5 Answer the following questions:

1) What is called the transformer?

2) What does the transformer consist of?

3) What is connected to A C. supply?

4) Does primary or secondary winding produce a voltage which can
have any desired value if the respective windings are suitably
designed?

5) What types of transformers do you know?

6) What is the difference between step - up and step - down
transformers9

7) W'hat depends upon the magnetic lines of force around the primary
winding cutting across, or linking with, the turns of the secondary
winding?

8) What is equal to the ratio between the number of turns of the
primary winding and the number of the secondary winding?

9) What is callcd the autotransformer?

10) Why is the use of autotransformers limited?



Ex.6 Give four forms of the following verbs:

Model: to cut- cut- cut- cutting

To supply, to transfer, to change, to have, to step, to give, to occur, to

apply.

Ex.7 Make the following sentences interrogative, forming all types of

questions:

1) Thus the transformer can be used to step up or step down alternating
voltage.

2) The basic arrangement consists of two coils of wire that are
magnetically coupled to each other.

3) It is possible to change the voltage by means of a simple device,

which is known as a transformer.

Ex.8 Fill in the gaps with the words given in brackets below and
translate the sentences:

1)
2)

3)

4)

5)

6)

The ... is a stationary electrical ......... that transforms .........
energy usually from one........ to another .

The transformer ........ two coils of wire that are ......... coupled to
each other.

The ... winding is connected to the AC........ , and the
secondary ... produces a voltage which can have any
desired.........

A transformer which has ........ secondary voltage than that of the
primary is called a ........ transformer.

Energy motion from the primary to the secondary winding of die
transformer ........ the magnetic ......... of force around the primary
winding cutting ........ ,or linking with, the ........ of the secondary
winding.

The...... consists of a single.........

The chief uses of autotrancformers are in A.C. voltage ....... and for

infrequent service such as the low - voltage starting o f........
( lines, consists of, regulation, transformer, value, winding,
induction motors, voltage, machine, supply, magnetically,



alternating - current, tapped coil, autotransformer, primary, turns,
depends upon, higher, across, step - up )

Ex.9 There are some grammar mistakes in each of the following
sentences. Find and correct them.

1)

2)
3)
4)
5)
6)
7)

8)

9)

The transformer is a stationary electrical machine that transform
alternating - current energy from one voltage to other.

The transformer consist of two windings insulate from each other.
That winding which receives energy are the primary.

Energy may transmitted either way through the transformer.

The magnetic path is make of laminated iron.

What depend upon the magnetic lines of forcc?

The amount of this voltage is proportional to the number of turns in
the coil, doesn’t it?

Does the ratio of the primary to the secondary voltage equal to the
ratio of the number of primary turns to the number of secondary
turns?

A medium - size transformer have a full - load efficiency of about
97-98 per cent.

10) If the number of secondary turns greater than the primary, the

secondary out voltage will be greater than the primary' voltage.

Ex. 10 Retell text «The Transformer » using such words and word-
combinations as:

the great advantages

the frequency remaining constant
are coupled to each other
primary and secondary windings
step - up and step - down
relationship

autotransformer

infrequent service

Ex. 11 Use the dictionary to look up new words that you need.

at times; circumstances; as a result; in this way; through; separate;

across; unity; since; in practice; certain; substance; ring; square; further;
over.



Ex. 12 Give four forms of the following verbs. Translate them:
to match; to employ; to mount; to set; to transfer; to cut; to
achieve; to reduce; to keep; to place.

Ex. 13 Remember the meaning of these words and word - combinations:
impedance - imnegaHc, NOBHWIA onip

laminated iron core - NAacTUHYACTUI 3ani3HWIA CepaeYHNK
load - BaHTaX, HaBaHTaXXeHHSA

coupling - crnonyyeHHs, 3’€HaHHS

to leak - npoTikatu, npocysaTuch

leakage - BUTIK

flux - Teuis, NoTiK

reactance - peakTUBHWIA onip

bar - wmarok, 6pyc, nauTka, 6pycok

to furnish - noctavyaTtu

arm - rinka

shell - 060n0HKa, rinb3a

Ex. 14 Read and translate the text.
TRANSFORMERS

At times, a maximum transfer of power is desired even through the
impedance of the load does not match that of the source. Under such
circumstances we may employ an impedance-matching device, called a
transformer.

A transformer consists of a laminated iron core forming a closed
magnetic circuit on which two separate windings are mounted. If an
alternating current is set flowing in one of these coils (called the primary’
winding), the varying magnetic field set up around that coil will cut
across the turns of the. second coil (called the secondary winding). As a
result, an induced voltage is produced across this secondary winding. In
this way electric energy is transferred from the primary to the secondary
circuit.

If the impedance of the primary winding matches that of the source
and the impedance of the secondary winding matches that of the load,
an impedance match is effected between the source and load.
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The transfer of energy from the primary to the secondary winding of the
transformer depends upon the magnetic lines of force around the
primary winding cutting across, or linking with, the turns of the
secondary winding. In an ideal transformer, all these lines of force
would link up with all the turns of the secondary' winding, achieving 100
percent (or unity) coupling. Since this is impossible to achieve in
practice, a certain amount of the magnetic lines of force will leak off
into the air. We call this leakage flux, and its effect is termed leakage
reactance.

To reduce this leakage flux, the primary and secondary winding may
be wound on a core of iron or other magnetic substance. This tends to
concentrate the lines of force and to keep them from leaking off. If this
core is in the form of a straight bar, we have what is called an open-core
transformer.

More frequently this core is in the form of a closed ring or square.

Thus, a closed magnetic circuit is furnished, and the leakage flux is
rcduced further. We call this type a closed-core transformer.
Another type of transformer, which is called shell - core type, is widely
used in electricity too. The primary and secondary windings are placed
one over the other on the center arm of the core. The shell-core
transformer can be designed to produce a coupling that closely
approaches unity, or 100 percent.

Ex. 15 Answer the following questions to the text:

1) What components does a transformer consist of?

2) What will happen if an alternating current is set flowing in the
primary winding?

3) How is electric energy transferred from the primary to the
secondary windings?

4) What can you say about the ideal transformer’s lines of force?

5) What is called leakage flux and leakage reactance?

6) What is necessary for reducing leakage flux?

7) Which device is called an open-core transformer?

8) If the core is in the form of a closed ring or square, the transformer
is called an air-core transformer, isn’t it?
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9) What can you say about the structure of the transformer of shell-
core type?

Ex.16 Comment on the text “Transformers”, using such constructions
as:

It is well known that.........

It goes without saying.........

As faras | know.........

In may opinion.........

Data are given about.........

It is shown that.........

As aresult.........

It is impossible.........

Ex.17 Mind! Use words below to make up sentences of your own.
Maximum (ogHuHa) - maxima (MHOXMWHa) - Makcumym (1)
Medium (ogHuHa) - media (MHOXWHA) - cepefoBULLEe, CepeloBULLLa
Minimum (ogHuHa) - minima (MHOXMWHA) —MiHIMYyM (1).

Ex.18 Put questions to the italicized words.

1) As a result, an induced voltage is produced across this secondary
winding.

2) In this way electric energy is transferred from the primary to the
secondary windings.

3) A certain amount of the magnetic lines of force will leak off into the
air.

4) The primary and secondary windings may be wound on a core of
iron or other magnetic substances.

5) More frequently this core is in the form of a closed ring or square.

6) The primary and secondary windings are places one over the other on the
center arm of the core.

Ex.19 Work in small groups. Compare the open-core transformers,
closed-core transformers and shell-core ones. What similarities and
differences are there?
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Ex. 20. Write down all unknown words from the text
“Autotransformers”. Find out their meanings in the polytechnics
dictionary.

Ex. 21. Read and translate the text.
AUTOTRANSFORMERS

The transformer effect can be obtained with a single tapped
winding instead of separate primary and secondary windings. The
arrangement is called an autotransformer. In the primary winding
represents the whole coil, the secondary voltage will be substantially the
same proportion of the applied voltage as the proportion between the
turns up to the secondary tapping and the total number of turns. By
interchanging the voltages so that the supply is connected to the smaller
number of turns, a voltage larger than the supply voltage appears across
the whole coil. The autotransformer can thus be used to obtain a higher
or lower than the supply, as in the case of the conventional transformer
with two separate windings.

In practice, the use of autotransformers is limited to fairly small
voltage ratios, one reason being that if a break occurs anywhere in the
secondary section of the winding, the primary voltage is applied to the
apparatus to the secondary. With a high primary voltage this would give
dangerous conditions. The chief uses of autotransformer are in A.C.
voltage regulation and for infrequent service such as the low-voltage
starting of induction motors.

Ex. 22 Make the word - combinations using given in lines 1-2.
1 induction, conventional, total, primary, infrequent, chief,
dangerous, single-tapped, voltage.
2. winding, conditions, winding, motors, regulations, number,
transformer, uses, service.

Ex. 23. Put 10 key-questions to the text “Autotransformers”.

Ex. 24. Tell briefly about the autotransformers and their uses.
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Ex.25 Translate from Ukrainian into English.

a) nepeHocuTu (NepedaBaTu); CeKuiliHa KOTYLIKA; BigHOLIEHHA
(nponopuid);  BMTOK;  3MEHLWYyBaTW;  NAaCTUHYACTUA  3a/i3HMIA
CepAeyvHunK; peakTUBHMWIA OMip; 3anexaTtun Bifd; Hanpyra; sMmiHHUIA cTpywm;
CWUNOBI NiHIT; BTOPUHHA 0OMOTKA; HaBaHTaXeHHH; BUTIK; CKNajaTuch 3;
Teuia (NoTiK); o06CTaBuMHUW; (OPMYNW; CMAONYYeHHA (3’€fQHAHHSA);
3acTocoByBatu; 36epiraTu; 4epes; u4ac Bif uacy; 3’eAHyBatu(cs);
CepefoBMLLA; OKPEMWIA; HEMOXIWBO; KifbLe; MIHIMYM; gocaratu
(oobuBaTuCh); NepBUHHA 06MOTKaA.

B) 1 TpaHcopmatop CKNafaeTbCa 3 MIacTUHYaCcTOro 3ani3Horo
cepAeyHnKa Ta IBOX OKPeMux 06MOTOK: MepBUHHOIT i BTOPUHHOI.

2. IcHye 6arato pisHMX TuMiB TpaHCcopmMaTopiB, ane NpUHUKUN gii
6yfb-AKOro TNy TpaHcopmaTopa CXOXMIA 3 IHLWIUM.

3. MMepBuHHa o06MOTKa TpaHcopmaropa MNPUELHYETLCA A0
Lxepena CTpyMmy, a BTOpUHHa 06MOTKa BMPOGASE Hanpyry nesBHOT
BE/INYMHMN,

4. ABTOTpaHC(OpMaTOp BWKOPUCTOBYETLCA [ANA PeryntoBaHHA
Hanpyru 3MiHHOro CTpymy.

5. MoTyxHili TpaHcopmaTop pagionpuitmada MOXe cKnagaTuch 3
OfHI€ET NEPBMHHOT 0OMOTKM i BOX OKpPeMuUX BTOPUHHUX OBMOTOK, WO
MaloTb CMifbHWIA CepaeUHNK.

6. TpaHcthopmaTop B OfHAaKOBIli Mipi MOXe BMKOPMUCTOBYBATUCb
AK 419 NiABULLEHHSA, TaK | 3HUXXEHHSA 3MIHHOIO CTPyMY.

7. Un [OpIBHIOE MOTYXHICTb MePBMHHOT OOMOTKM MNOTYXXHOCTI
BTOPUHHOT 0OMOTKN?

8. Hanpyra BTOPUHHOT 06MOTKM 36ifblwinaacs B 3 pasu, 4nM He
Tak?

9. o6 3pobuTK Taki 3miHW, NOTPibHa MeBHa KiNbKICTb eHepril.
Lis eHeprisa ige 3 mxepena cTpymy?

10. Y pesynbTaTi; AKWO ICHYE 3aMKHYTUIA KOHTYp, IHLYKOBaHWI
CTPYM HaAXoAuTb A0 BTOPUHHOT 0OMOTKMU.

11. Y nepBWHHOMY KOAi CTPYM BMPOGAAETLCA TeHepaTopoM,
MPOXoAMTb 4epe3 TMepBMHHY KOTYLIKY | MOBepTaeTbCAd Hasag [o
reHeparopa, Ym He TaK?

12. Y pe3ynbTaTi MarHiTHOro nofs, YW 4Orocb iHLWOro, fnue
HeBe/MKa KiNbKiCTb efIeKTPUYHOro CTPYMY MPOTIKAE 4epes MnepBUHHE
K0/0?
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13. 3a AKMX YMOB €/1IeKTPUYHWI CTPYM MNPOTIKAE Yepe3 BTOPMHHE
K0/10?
14. W o BigbyBaeTbCA 3i CTPYMOM MpPU 3MeHLWEHHI HaBaHTaXXeHHA?
15. B igeanbHOMy TpaHcdopmaTopi, eHeprif, WO BUTPAyaeTbCa i
MEePBUHHUM | BTOPUHHUM KO/OM, € OHAKOBOI?

UNIT 2. GENERATORS

Exercise 1. Remember the meaning and pronunciation of these terms:

generator - reHepartop

rotating machine - MawWuHa, Wo obepTaeTbeCs
to convert - MepeTBoOpOBaATH
induction - iHAYKUis

alternating current -3MIHHWI CTPYM

alternator - CUHXPOHHWIA reHepaTtop
direct current - NOCTIlAHWA CTpyM

field poles - NONCK 30yIKEHHS

pole pieces - CepAeYHUKU MONKOCIiB 30y KEHHS
field winding - 06MOTKa 306y [XKeHHS
armature - AKip, apmatypa

outer frame - 30BHiWHA pama

cylinder - uMniHap

laminated iron - naacTUHYacTe 3ani3o
bearings - NiAWUNHAKA

aircraft engine
longitudinal slots
armature coil
slip-rings

carbon brushes
external circuit

LOBUTYH fiTaka

MOB30BXHI Nasu

AKipHa KOTyLUKa

KOHTaKTHI KifbLs
BYrneuesi WiTKu

30BHILLHE eNleKTPUYHE KOJO

to rectify - BUMPAMAATK

load - HaBaHTaXEeHHSH, BaHTax
shaft - Ban

commutator - KOMyTaTop, KONeKTop
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copper segment - MigHi cermeHTH

Exercise 2. Translate the following word-combinations. Give a list of
antonyms to all of them:

rotating machine, even in number, outer circuit, outside circuit, outer
surface.

Exercise 3. Complete the word-mapping of the following words as to
the model:

Electricity, to rotate, mechanical, respective, to rectify

Model:
alternating word + translation
alternating - 3miHHUN
other forms root synonyms antonyms
alternate direct
alternation alternat variable fixed
alternator constant

The alternator produces the alternating current
Exercise 4. Read and translate the text.
GENERATORS

An electric generator is a rotating electrical machine that
converts mechanical energy into electrical one. It produces a
current flow by induction, without any physical or electrical
contact. A generator which produces an alternating current is
called an alternating current generator or an alternator.
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