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Watch the video record presenting (W

[ °
U n It 1 how useful electricity is in our lives.
° ° °
Electrical engineering

' e, ©
EXpOSItlon Read and listen.

You certainly know what electrical
engineering is, dont you? Let’s start
with a very simple definition: electrical
engineering deals with practical applications
of electricity in all its forms. At its core, it
involves the study and design of devices
and equipment that wuse electricity,
electromagnetism, and electronics.

Electrical engineering is divided into a wide
range of fields. Let’s take a closer look at the
field of power engineering. It deals with
the generation, transmission, distribution,
and utilization of electricity. The electrical
devices and electrical machines related
to this field are transformers, turbines,
electric generators, and electric motors.
For transmission and distribution, power
engineering uses an electrical network
called a power grid. The grid often covers
large areas and connects a number of power
plants with users who buy the electrical
energy.

Telecommunications is another very
importantfield. It deals with the transmission
of signals over significant distances via wire,
radio, optical or other electromagnetic
systems.

Control engineering involves the design

system of an aircraft, automation system in
factories, cruise control in a motor vehicle,
and others.

Signal processing focuses on analysis
and manipulation of both analogue and
digital signals to optimize or improve their
efficiency or performance. It has a wide
range of applications, from radios and
smartphones to radars and satellites.

Electrical engineering also includes radio-
frequency engineering, instrumentation,
and electronics. Many of the disciplines are
closely connected with other engineering
branches such as hardware engineering,

power  electronics,  electromagnetics
and waves, microwave engineering,
nanotechnology, electrochemistry,

renewable energies, and many others.

And finally, we should mention
mechatronics. It is an interdisciplinary
branch of mechanical engineering that
deals with the integration of mechanical,

electronic and electrical engineering
systems.  Mechatronics  includes a
combination of robotics, electronics,

computers, telecommunications, control
systems, and product engineering,

1

Match the Czech
words with their English
equivalents.

power engineering
control engineering
electricity
mechatronics
electrical machine
electrical engineering
telecommunications
electronics

power grid

0 electrical device
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elektronika _
telekomunikace _
mechatronika o
elektroenergetika _
elektricka distribucni sit ___
elektricky stroj _
elektricky pristroj _
ridici technika _
elektrotechnika

elektrina _

ST InQmmgaw>

Choose the expressions from the text
and write them next to their definitions.

1 Podobor, ktery se zabyva ridicimi
systémy pro automatiza¢ni tlohy

2 Obor, ktery se zabyva praktickym
vyuzitim elektrické energie

and informatics

3 Souhrnny nazev elektrostatickych
a elektrodynamickych jevl
véetné elektromagnetismu

to consumers

4 Podobor, ktery se zabyva procesy
vyroby, dopravy a uziti elektrické

energie

5 Propojujici technologie, ktera zajistuje
rozvod elektrické energie z prenosové
soustavy jednotlivym koncovym
uZivatelim

6 Zarizeni, které preménuje elektrickou
energii na mechanickou
nebo naopak

vice versa

7 Zarizeni, které vyrabi elektrinu nebo

je napajeno elektfinou

8 Obor, ktery se zabyva aplikaci
elektronickych zarizeni, jako jsou
integrované obvody a tranzistory

9 Podobor, ktery se zabyva predavanim
informaci na dalku

10 Novy obor, ktery spojuje strojirenstvi,
elektrotechniku a informatiku

of electricity

Choose the expressions from the text
and write them next to their definitions.

1A new field that combines mechanical
engineering, electrical engineering

2 An interconnected network for
delivering electricity from producers

3 Equipment that generates electricity
or is powered by electricity

4 Afield that deals with control systems
for automation tasks

5 A field that deals with the practical
use of electricity

6 Equipment which converts electrical
energy into mechanical energy or

7 A field that deals with the transmission
of information over great distances

8 General name of electrostatic and
electrodynamic phenomena,
including electromagnetism

9 Afield that deals with the application
of electronic devices such as
integrated circuits and transistors

10 A field that deals with the processes

of production, transport and use




[ ]
D I a Iog u e Read and listen to the following dialogue.
‘ READING |

A: Let’s talk about jobs we can do after graduation. installation process. They must ensure all circuits and parts are
B: Well. I think that as graduates we can work in professions in correctly installed and function as intended. They keep detailed
both production and non-production organizations wherever ~ documentation on all the systems and equipment they work on.
it is necessary to ensure trouble-free operation of electrical B: Of course, and prior to the installation, all electrical parts,
equipment. assemblies, and accessories must be inspected and tested. This

A: What are the widely spread professions in electrical engineering? ~ is a job of electrical inspectors. They check conformance to

B: In my opinion these are electrical engineering technician, §pec1ﬁcat1ons and quahty standards, using precision measuring
electrical inspector, electrical tester, and electrical  instrumentsand test equipment.
repairman. The true scope of jobs of electrical engineering A:Sure. An electrical tester’s duty is to test electrical systems and
technicians will depend upon the job they are hired for. But there ~ equipment to identify faults. They measure a variety of electrical
are several primary responsibilities that can be applied tonearly ~ parameters, from electric current and voltage to resistance,
all electrical engineering technician positions. continuity and so on.

A:1 agree. Their duties are to design, assemble, install, evaluate B:And finally, an electrical repairman maintains, repairs,
electrical systems, and create documentation. They order adjusts, replaces and installs electrical equipment and systems
the necessary parts and equipment for the project and then in commercial, industrial, power environments as well as in
either perform the installation themselves or assist in the homes.

Choose the correct term from the dialogue
and match it with one of the definitions.

Osoba, ktera opravuje, udrzuje technické zarizeni

Mirné upravit zarizeni, aby lépe vyhovovalo podminkam nebo aby 1épe fungovalo

Zptsobit, aby se néco konkrétniho stalo nebo ztstalo jistym, nepochybnym, pevnym

Fungovani technického zafizeni

Uvést do predchoziho stavu bez zavad

Osoba, ktera pred instalaci kontroluje a testuje elektrické soucasti, sestavy a prislusenstvi

Osoba odpovédna za testovani elektrickych systémt a zarizeni a detekci vadného zapojeni

Sestavovat, skladat ¢asti do urcitého celku

© 00 39 O Ul B W N -

Osoba, ktera se zabyva instalaci, idrzbou a hodnocenim elektrickych systémi

—_
o

ZajiStovat zachovani systémd, pristrojl a soucastek v provozuschopném stavu

Choose the correct term from the dialogue
and match it with one of the definitions.

A person who deals with installation, maintenance and evaluation of electrical systems

To make something certain to happen

A person who inspects and tests electrical parts, assemblies, and accessories prior to installation

To fit together the parts or pieces

To keep something (a building, machine, or road) in good condition by checking or repairing it regularly

A person who repairs or maintains electrical equipment

To fix something that is broken or damaged

The action of functioning or the fact of being active or in effect

© 00 9 O Ul b W N -

To change something slightly to make it more suitable for a new set of conditions or to make it work better

—_
o

Person responsible for testing electrical systems and equipment to detect faulty wiring

6 Listen to the dialogue and decide
if the statements are true or false.

1 Electrical engineering is a branch of electronics. true O false 1 EEZlNTe
2 There are many different fields within electrical engineering. true 0 false O
3 The fields of electrical engineering are not connected. true O false
4 Electrical engineering fields include telecommunications and signal processing,. true 0 false O
5 The relationship between electrical engineering and electronics may vary depending true 1 false
on the country where you want to study the subjects.




Language spot

1. Pay attention to the multiple meaning of some English words, 3. Whereas the word electric describes an appliance or machine
e.g. the word “wire” can be translated into Czech as drat, struna, that functions on electricity, such as an electric iron, electric
telegraf, telegram. oven, electric guitar, electric shock, electric motor, etc.

2.The word electrical can be used generally to talk about 4.Electrical tester may be a person responsible for testing

anything that uses electricity or more specifically for things that electrical equipment, or an instrument for measuring a
process or develop electricity, such as an electrical engineer, variety of electrical parameters, from current and voltage
electrical component, electrical outlets, electrical system, to resistance, continuity, and so on.

electrical faults, etc.

—y —

L
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Vocabulary

adjust BrE/a'd3ast/ AmE/e'd3ast/ sefizovat
assemble BrE/a'sembl/ AmE/a'sembl/ montovat
control engineering BrE/ end3t'niertn /AmE / end31 nirtn/ ridici technika
electrical device BrE/1'lektrikl dr'vars/ AmE/1'lektrikl dr'vars/ elektricky pfistroj
electrical machine BrE/1'lektrikl ma'fi:n/ AmE/1'lektrzkl ma'fin/ elektricky stroj
electrical engineering BrE/1'lektrikl end31 niarmn/ AmE/1 lektrikl end3s nirir/ elektrotechnika
electrical engineering technician BrE/1'lektrikl end31'nierin tek'niin/ AmE/1'lektrikl .endze nirmm elektrotechnik
electrical inspector BrE/1'lektrikl in'spekta(r)/ AmE/1'lektrikl in’spektor/ revizni technik
electrical repairman BrE/1'lektrikl rr'pesmaen/ AmE/1 'lektrikl r1’permaen/ opravar

electrical tester

BrE/1'lektrikl ‘testa(r)/ AmE/1'lektrikl ‘testar/

zkuSebni elektrotechnik

electricity BrE/1 lek trisati/ AmE/1 lek ' trisati/ elektrina

electronics BrE/1 lek tronzks/ AmE/1 lek 'traniks/ elektronika

ensure BrE/in"fua(r)/AmE/In fur/ Zajistit

maintain BrE/me1n 'tetn/ AmE/me1n'tein/ udrzovat
mechatronics BrE/ meka 'troniks/ AmE/ meka 'tra:niks/ mechatronika
operation BrE/ ppa'rexfn/ AmE/ apa're1fn/ béh, chod (stroje)
power engineering BrE/'paus(r) .end3t 'niermn/ AmE/ pawver endze'nirmn/ energetika

power grid BrE/'paus(r) grid/ AmE/ paver grid/ elektricka distribuc¢ni sit
repair BrE/r1'pea(r)/ AmE/r1'per/ opravovat
telecommunications BrE/ telike, mju:nt 'keifnz/ AmE/ teloka myuna'keijnz/ telekomunikace

——A
.
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Electric machines are of three main types: transformers, generators, and motors.

Electrical engineering is one of the newer branches of engineering, and dates back to the late 19th century.

Electrical engineering technicians install and maintain electrical control systems and equipment.

An electrical inspector rejects or accepts a piece of electrical equipment for installation.

An electrical repairman provides a wide variety of services, from major installation to changing over a broken socket or breaker.

An electrical tester inspects and tests the installation of the electrical wiring for heating and air-conditioning systems, appliances, etc.
Electricity is a secondary energy source that we get from the conversion of other sources of energy.

Electronics focuses on the construction and optimization of electronic equipment for various applications.

Regularly check all equipment and tools to ensure that they are well maintained and safe to use.

We have to service and maintain machines regularly in order to keep them functioning and operating at 100% efficiency.

Example sentences

The machine must be switched off, before taking any action to clean or adjust the machine.
We usually fear to assemble and disassemble a computer system by ourselves.
Control engineering is a key in many user control systems from a simple dishwasher to an airplane.

Electrical devices use electric current or electromagnetic fields as a power source.

Mechatronics integrates the principles of mechanical, computer, electrical, and controls engineering into a unified discipline.
The safe operation of machinery has become an important concern across all industries.

Power engineering deals with distribution, transmission and generation of electric power.

A power grid includes generator stations, transmission lines and towers, and individual consumer distribution lines.

Only a person with the sufficient amount of skill and experience can repair an electrical device safely.

A modern digital telecommunications system must be capable of transmitting voice, data, radio, and television signals.




Test 1 2

Choose the correct spelling
(only one for each sentence).

1 The field of electrical engineering that delas
with transmission of information over great
distances is called

a) telecommunikations o
b) telecomunications ]
¢) telecommunications I:I
d) tevecommunications

2 To make regular repairs to a building, road,
vehicle, etc. so that it stays in good condition

means to
a) maintains a
b) maintain a
¢) meintain a
d) maintein o

3 The field of electrical engineering that
combines electronics and mechanical
engineering is called

a) mechatronics
b) mechatronic
c¢) mekatronics
d) mechatroniks

Ooood

C ]
Test 2 —

Decide which statement is correct
(only one definition is correct).

1

a) A power grid is information technology used
to enable the exchange of data and information.

b) A power grid is an interconnected network for delivering
electricity from producers to consumers.

c) A power grid is a system of devices that ensure the
transmission of electricity from large sources (power plants)
to large substations.

2

a) Control engineering deals with analogue and digital signals
to optimize or improve their efficiency or performance.

b) Control engineering involves the use of high voltages in an
electrical network called a power grid.

¢) Control engineering deals with electronic controllers such
as the flight system of an aircraft, automation system in
factories, cruise control in a motor vehicle, and others.

3

a) Electrical engineering does not include fields like
radio-frequency engineering, instrumentation, and
electronics engineering,

b) Electrical engineering deals with the study, design and
application of electrical equipment and systems.

¢) Mechatronics is not a field of electrical engineering.

Written task

Answer the following questions:

What field are you studying?
Do you like your field of study?
Do you plan on working in the field you are studying?

Do you think it will be easy to find a job after
graduation?

Write 80 - 120 words.

ELECTRICAL
ENGINEERING

telecommunications

system
engineering

power
engineering

signal electronics
processing
radio-frequency instrumentation

engineering
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Unit 2

Watch the video record presenting
how electric circuit works.

' Electricity & electric circuit

~

[}

&

e_©
Exposition
Read and listen.

As we know, electrical engineering
deals with applications of electricity in
a wide range. The fundamental concepts
in electricity are electric current and
voltage.

Electric current is the flow of electric
charge carriers. The carriers of
electric charge can be particles such
as electrons, protons, ions, and holes.
Electrons have negative charge while
protons are charged positively. Ions
are atoms that have lost or gained one
or more electron. Electron holes are
areas with missing electrons and may be
thought of as positive particles.

Voltage is a quantity closely related
to current. Voltage can be defined as
the potential difference between two
points. A material’s tendency to resist
the flow of electric charge, or current,
is called resistance.

Electric current is usually denoted

by the symbol I. The unit of electric
current is the ampere, or amp; that is
the flow of electric charge across a
surface at the rate of one coulomb per
second. The coulomb is a unit of electric
charge.

Ohm’s law is the most fundamental
and at the same time the simplest law
when dealing with electric circuits.
It describes the relationship between
current, voltage, and resistance in an
electric circuit. It says that voltage
symbolized by V is equal to current
symbolized by I multiplied by resistance
symbolized by R; that is, V=I x R. If we
divide both sides of the equation by
resistance, we get that current is equal
to voltage divided by resistance; that is, I
=V/R. Ohm’s law may also be expressed
in terms of the electromotive force, or
voltage symbolized by E, of the source
of electric energy, such as a battery, e.g.,
1=E/R.

Match the Czech
words with their English
equivalents.

electric charge
resistance
potential difference
unit

electric circuit
voltage

flow

carrier

quantity

0 electric current
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elektricky proud _
elektricky obvod _
elektricky naboj _

rozdil potencialt _
veli¢ina _
odpor _
nosic _

In IEEE and American standards, voltage is described by "V" letter. In European
notation, "U" describes voltage source while "V" describes rather voltage potential.

ST IrDnaoaEmoaQw >

Choose the expressions from the text
and write them next to their definitions.

1 Usporadany pohyb volnych ¢astic

s elektrickym nabojem
2 Vodive spojeni nékolika
elektrickych prvki

3 Vlastnost hmoty, ktera vyjadruje
schopnost pusobit elektrickou silou
a zpusobuje tuto silu, pokud jsou

nabita pole
4 Stabilni a nepretrzity pohyb néceho

v jednom sméru

5 Rozdil mnoZstvi energie, kterou maji
nosiCe naboje, mezi dvéma body
v elektrickém poli

6 Vlastnost jevu, télesa nebo latky,
majici velikost, kterou lze vyjadrit
Cislem a referenci

7 Veli¢ina vyjadrujici schopnost vodice
omezovat priichod elektrického
proudu

8 Castice nebo dira, ktera se volné
pohybuje v materialu a nese
elektricky naboj

9 Standardni mira fyzikalni veli¢iny

10 Elektromotoricka sila nebo rozdil
potencialtt mezi dvéma body
vyjadiena ve voltech

Choose the expressions from the text
and write them next to their definitions.

1 The degree to which a substance

jednotka _
napéti _

limits the flow of electricity through it

2 A property of matter carried by some
elementary particles that governs
how the particles are affected by

an electric or magnetic field
3 The steady and continuous movement

of something in one direction

4 A particle or a hole that freely moves
within a material and carries
an electric charge

5 A standard for the measurement of
a physical quantity

6 An electromotive force or potential
difference between two points
expressed in volts

7 The difference in the amount of
energy that charge carriers have
between two points in a circuit

8 A flow of electric charge carriers
in a circuit

9 A path for transmitting electric
current

10 A property of a phenomenon, body
or substance, the magnitude of
which can be expressed by number
and reference




o
D I a Iog u e Read and listen to the following dialogue.

A: Before talking about types of electric circuits and power B: Sure. Simple DC power sources involve pimary or secondary

sources, let’s explain what an electric circuit is and what
components it includes.

B: All right. An electric circuit is a closed path, or let’s say

loop, through which current can flow. Every electric circuit,
regardless of where it is or how large or small it is, has four
basic parts: a power source (AC or DC), a conductor, such
as a wire, an electrical load, e.g., a bulb, and at least one
controller, such as a switch. Simplified circuit diagrams
usually show the load with the symbol for resistors.

A: Well, it follows that there are a power sources which produce

electricity in the form of direct current (DC) and other
ones producing the alternating current (AC). And thus,
the first classification of electric circuits results from what
current is used as a power source in the given circuit.

cells and batteries. They convert stored chemical energy
into electrical energy. An AC power source is the standard
electricity that comes out of wall outlets. Another AC power
source can be for example an alternator, or let’s say an AC
generator.

A: Is there another classification of electric circuits?

:Of course. We distinguish between series circuits and

parallel circuits. A series circuit has more than one resistor
but only one path. A parallel circuit has more than one
resistor and more than one branch for electrons to flow. The
main disadvantage of series circuits is that if there is a break
in any of the resistors, the entire circuit is open and does not
function. While if there is a break in one branch of a parallel
circuit, the electrons can flow in other branches.

Choose the correct term from the dialogue
and match it with one of the definitions.

Material, ktery umoziuje prutok elektrického proudu

Elektricky proud, jehoZ smér se v ¢ase méni

Trasa nebo trat mezi jednim mistem a druhym

D Ul s W N =

a preménuje ji na jiné formy

-

8 Elektricky pristroj, ktery dodava elektrickou energii do elektrické zatéze (spotiebice)

9 Kompletni obvod pro elektricky proud

Zarizeni, které preménuje chemickou energii na elektrickou energii

Elektricky proud, ktery protéka obvodem stale stejnym smérem

Sklenény dil, ktera se vklada do lampy apod., aby po zapnuti svitila

Elektricka soucast nebo ¢ast obvodu, ktera spotiebovava elektrickou energii

10 Zarizeni pro otevirani a zavirani elektrickych obvodt za podminek normalniho zatiZeni

\ J
-

A route or track between one place and anothers

Choose the correct term from the dialogue
and match it with one of the definitions.

An electrical device that supplies electric power to an electrical load

A complete circuit for electrical current

An electric current that reverses its direction many times a second at regular intervals

A device for opening and closing electrical circuits under normal load conditions

The glass part that fits into an electric lamp, etc. to give light when it is switched on

N O Ul R W N =

An electrical component or part of a circuit that consumes electrical energy and transforms
it into other forms

(o]

A device, which converts chemical energy into electrical energy

9 An electrical current which flows consistently in one direction only

10 The type of metal which allows the electric current to flow through it

6 Listen to the dialogue and decide
if the statements are true or false.

1 Electrical conductivity is the ability of a material to transmit electrical energy. true 0 false

2 Silver, copper and gold are good insulators. true 0 false 0
3 Silver has tendency to tarnish and thus increase conductivity. true 1 false 0
4 Glass, rubber, plastic, dry wood, and air are semiconductors. true O false O

true 1 false 1

5 Silicon and germanium are semiconductors.
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2. When describing electrical wiring diagrams, commonly
used words are: consist of - skladat se, contain - obsahovat,

function - fungovat.

| Language spot

1. When an electrician describes actions in his work, he
usually uses verbs such as: light up - rozsvitit se, gather -
shromazdit, bend - ohnout, screw - zaSroubovat, tighten -
utahnout, loosen - povolit (Sroub), attach - pripevnit, make
sure - ujistit se, slip - zasunout.

by

3. When troubleshooting a circuit, the important words
open and closed. We use them to determine whether the
circuit is open, or closed. When the circuit is open, electrons
cannot flow through it, and loads do not function in the
circuit. For example, a light bulb will not light up in an open
circuit. When the circuit is closed, it functions properly as it
allows a current to flow through it.

e
are.

J

direct current (DC)
electric circuit
electric current
electric charge
electrical load

flow

loop

path

potential difference
power source

BrE/da rekt, da1'rekt 'karent/ AmE/da'rekt, da1 rekt 'kerant/
BrE/1'lektrik 's3:.kit/ AmE/1'lektrik 'sarkat/

BrE/1'lektrik "karant/ AmE/1'lektrik 'karant/

BrE/1'lektrik tfa:d3/ AmE/1'lektrik tfard3/

BrE/1'lektrikl loaud/ AmE/1'lektrikl loud/

BrE/flau/ AmE/flou/

BrE/lu:p/ AmE/lup/

BrE/pa:.6/ AmE/paeb/

BrE/pa‘ten[l ‘difrans/ AmE/pa’ten]l ‘difrens/

BrE/'pava(r) so:s/ AmE/ pauar sors/

Vocabulary

alternating current (AC) BrE/'o:Itenetin 'karant/ AmE/ olternatin 'karant/ stridavy proud
bulb BrE/balb/ AmE/balb/ zarovka
carrier BrE/'keeria(r)/ AmE/ keeriar/ nosic

cell BrE/sel/ AmE/sel/ ¢lanek
conductor BrE/ken'dakta(r)/ AmE/ken'dakter/ vodi¢

stejnosmérny proud
elektricky obvod
elektricky proud
elektricky naboj
spotrebi¢

tok

smycka

draha

rozdil potencialt
zdroj energie

—

(M)
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quantity BrE/'kwontati/ AmE/'kwantati/ veli¢ina
resistance BrE/r1'zistons/ AmE/r1' zistons/ odpor
switch BrE/switf/ AmE/switf/ spina¢
unit BrE/'ju:.n1t/ AmE/ yunat/ jednotka
voltage BrE/'vaultid3z/ AmE/ voultid3/ napéti

Example sentences

Alternating current can easily be converted to higher and lower voltages by a transformer.
Switch the light off before you change the bulb.

In electric circuits, the charge carriers are often electrons moving through a wire.

Abattery is a source of electric power consisting of one or more electrochemical cells.
Different types of atoms make a substance a conductor or an insulator.

Direct current may flow through a conductor, but can also flow through semiconductors and insulators.
An electrical circuit is a conductive connection of electrical elements.

Electric current is any movement of electric charge carriers such as electrons, protons, ions, and holes.

Electric charge is a basic property of elementary particles giving rise to all electric and magnetic forces and interactions.
In a household setting, the most obvious examples of electrical loads include light bulbs and appliances.

Current in gases and liquids generally consists of a flow of positive ions in one direction together with a flow of negative ions in the

opposite direction.

Unless there is an unbroken loop of conductive material for electrons to flow through, a sustained flow simply cannot be maintained.

An electric current can only flow when there is a closed path in which electrons can move.

The potential difference or voltage of a battery is the potential energy difference across its terminals for every Coulomb of charge.

Wind is one of the greatest available potential power sources.
Quantities are characteristics or properties we are trying to measure, such as voltage and electric current.
Resistance is also known as ohmic resistance or electrical resistance.

A switch can disconnect or connect the conducting path in an electrical circuit, interrupting the electric current or diverting it from

one conductor to another.

Units of measure are how we express measurements of quantities.
The voltage, or potential difference, across each branch of a parallel circuit is the same, but the currents may vary.

il



12

Test 1 ‘!

Choose the correct spelling
(only one for each sentence).

1 A physical property of a phenomenon,
body, or substance, that can be quantified
by measurement is called

a) kuantity a
b) quantity a
) quantiti a
d) quontity a

2 The opposition of a substance or device to
the flow of an electrical current is called

a) resistanc o
b) resistanse a
c) resistence a
d) resistance a

3 The type of metal which allows the electric
current to flow through it is called

a) conductor a
b) konductor a
c¢) conduktor a
d) conducter a

Test 2 ?

Decide which statement is correct
(only one definition is correct).

1

a) A carrier is a unit for the measurement of a physical
quantity. J

b) A single electrical energy source is called a carrier. O
¢) A carrier is a particle or a hole that freely moves

within a material and carries an electric charge. a

2

a) An electric current flowing in one direction only is called
alternating current. d

b) An alternating current is a current that reverses its
direction many times a second at regular intervals. O

c) Alternators are used as a power source of a direct current.

]

3
a) If we want to convert mechanical energy into electrical
energy we use a cell. “

b) We use an electric cell to convert chemical energy into
electrical energy to do useful work like power a load.d

¢) A cell can be used as a power source of
an alternating current. 0

Speaking task |

Describe the electric circuits below,
and explain the differences between them.
Try to use as many new words as possible.

Your speaking task will have 100 - 150 words.

Series
R1

__—-_ 1 1 Rz

Parallel

o N
Q@ «
o .

ELECTRIC
CIRCUIT

alternating current
(AC)

7 bulb
conductor

power
source

(
J
g

=
W
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Electrical & electronic components

e, ©
EXpOSItlon Read and listen.

As you know, every single circuit needs a
voltage source to work. The most common
symbol to denote the source on a schematic
diagram is a circle with the plus and minus
signs inside. If a battery is the source, the
symbol is a bunch of little long and short
lines. The long one is a negative terminal,
the short one is a positive terminal.

A resistor is another important circuit
element. A resistor is trying to limit the
amount of current in the circuit or in a branch
of a circuit. A fixed resistor on a schematic
is usually represented by a rectangle, while a
variable resistor is depicted by a rectangle
with a cross arrow to illustrate variability.
A resistor has one more symbol which is a
zigzag line. The chosen symbol depends on
which standard is used, IEC or NEMA,

The next most common element is what we
call a capacitor. Its symbol is two parallel
lines (plates) not touching each other. The
capacitor stores energy as an electric field
which is formed between the two plates.

B,EAPJNQ]
The energy stored can be used later to feed
another part of the circuit.

Let's proceed to an element called
an inductor. Its symbol in a schematic looks
like a coil of wire. This shape forms a magnetic
field around the wire and concentrates it
inside the coil.

One more circuit element which is very
common is called the diode. A diode allows
the electric current to flow only in one
direction. The symbol for the diode looks like
a triangle with a line at the end of the triangle.
The current can only flow this way. A light
emitting diode (LED) has a symbol like a diode
plus two little lines with arrows.

And finally, a transistor. A transistor can
function like an electronic switch, or an
amplifier. When you turn the volume knob
on your stereo system, you are basically
manipulating the transistors in there to push
out more current.

It is important to know the symbols and names in English.

In on-line worksheet, you will find the link to the overview of symbols and
names of various electrical and electronic components

https: //www.electrical-symbols.com /electric-electronic-symbols /resistor-symbols.htm.

—

f/
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Match the Czech
words with their English
equivalents.

terminal

variable resistor
diode

inductor

capacitor

store

limit

fixed resistor
amplifier

10 schematic diagram

© 00~ O Ul s W=

A vyvod

B dioda

C zesilovac

D omezovat

E pevny rezistor

F schéma zapojeni
G proménny rezistor
H induktor

[ kondenzator

J ukladat

—

—

Y

Choose the expressions from the text
and write them next to their definitions.

1Schéma, které pomoci grafickych symboli

ukazuje elektricka pripojeni a funkce obvodu

direction only

2 Zarizeni se dvéma koncovkami, které
umoziuje pritok proudu pouze
jednim smérem

3 Pasivni dvouvyvodovy prvek uréeny
k ukladani energie do magnetického
pole

number, or level

4 Prvek elektického obvodu, ktery ma

pevné danou hodnotu odporu

5 Rezistor s nastavitelnou hodnotou
odporu

6 Bod, ve kterém lze provést spojeni
v elektrickém obvodu

7 Zarizeni, které uchovava elektrickou
energii v elektrickém poli

in the future

8 Shromazdovat energii pro pouziti

magnetic field

v dobé vysoké spotreby

9 Elektrické zatizeni, které zesiluje
zvuky nebo radiové signaly

value of resistance

10 Ovladat néco tak, aby to neprekrocilo

in an electric field

urcité mnozstvi, ¢islo nebo tiroven

Choose the expressions from the text
and write them next to their definitions.

1A device with two terminals, typically
allowing the flow of current in one

or radio signals louder
6 To put or keep energy for use

2 A point at which connections can
be made in an electric circuit

3 To control something so that it is not
greater than a particular amount,

4 A drawing which shows, by means of
graphic symbols, the electrical
connections and functions of a circuit

5 An electrical device or piece of
equipment that makes sounds

7 A passive two-terminal electrical
component that stores energy in a

8 A circuit element which has a fixed

9 A device that stores electrical energy

10 A type of resistor whose electrical
resistance value can be adjusted

13



A: Do you know that circuit elements are classified into active

and passive elements?

B: Of course. Active elements supply energy to a circuit.

Common examples of active elements include generators,
sources, and operational amplifiers. An operational
amplifier, or op-amp for short, is a voltage amplifying
device. It is used with external feedback components such
as resistors and capacitors connected to its output and input
terminals. Thanks to the different feedback configurations,
the amplifier can perform a variety of different operations.
It is basically a three-terminal device consisting of two high
impedance inputs. One of the inputs is called the inverting
input and is marked with the minus sign, (). The other input
is called the non-inverting input and is marked with the
plus sign, (+).

A: Sure, a passive element cannot generate an electrical signal.

°
D I a Iog u e Read and listen to the following dialogue.

B:

,R_EAPJN_GJ

It can only receive energy, and then, possibly, store it in an
electric field or a magnetic field. Two-terminal components
such as resistors, inductors, and capacitors, are typical
passive elements.

Well, sources are then divided into voltage sources and
current sources. The sources can be either dependent
or independent. It means whether the voltage or current
sources either depend upon some other source, or they
act independently. Dependent sources are either voltage
controlled or current controlled. It means that there are
four types of dependent sources. For example, batteries and
generators are independent active devices.

: Circuit elements are also classified according to the number

of terminals they have to connect to other components.
Two-terminal components represent the simplest elements
that have only two terminals to connect to.

Choose the correct term from the dialogue
and match it with one of the definitions.

1 Odpor kladeny stfidavému proudu

2 Vstup, ktery prijima pozitivni zpétnou vazbu z vystupu zesilovace

3 Poskytnout néco, co je zadouci, napriklad elektrickou energii

4 Privedeni vystupniho signalu operac¢niho zesilovace zpét na vstup

5 Narizovat, omezovat, rozhodovat

6 Vstup, ktery prijima negativni zpétnou vazbu z vystupu zesilovace

7 Pottebujici vnéjsi energii
8 Nepotrebujici vnéjsi energii

9 Provadéjici (matematické) operace

10 Majici dva vyvody

Choose the correct term from the dialogue
and match it with one of the definitions.

1 Not influenced or controlled in any way by other people, events, or things

2 Having two terminals

3 Needing the support of something or someone in order to continue existing or operating

4 An input which receives a positive feedback from the output of the amplifier

5 Reaction to a process or activity

6 Performing (mathematical) operations

7 An input which receives a negative feedback from the output of the amplifier

8 To order, limit, or rule something

9 Resistance applied to the alternating current (AC)

10 To provide something that is needed or wanted

6

1 Block diagrams only show the main components in a complex system.

Listen to the dialogue and decide
if the statements are true or false.

2 Schematic diagrams are typically associated with electrical circuits.

3 The wires can be found in a table of electrical and electronic symbols.

4 The symbol for a capacitor is a zigzag line or a rectangle.

5 Schematics show the actual physical location of the components.

false O
false O
false 0
false 0
false 0

true 4
true 0
true 4
true 0

true 1
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Pay attention to the multiple meaning of some English words: =~ The word drawing has the following meanings: vykres, nacrt,
rys, zobrazeni, nakres, kresba, kresleni, but also Cepovani
(napojt), cerpani (prostredk), od¢erpani.

The word terminal in Czech also means: konecna stanice,
mezni znacka, odbavovaci hala na letisti, prekladisté, svorka.
The word supply can be translated into Czech like this:
napajet (elektrickym proudem), napajeni, napajeci, but also the
word has meanings like dodavat, dodavka, doplnit, doplnék,
nabidka (na trhu).

The word operational in Czech may be: ak¢ni, akceschopny,
funkéni, provozni, operativni.

\ J

—
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'Vocabulary

amplifier BrE/'@@mplifars(r)/ AmE/ semples farer/ zesilovac
capacitor BrE/ke 'peesita(r)/ AmE/ka'paesator/ kondenzator
control BrE/ken'troul/ AmE/kan 'troul/ ridit
dependent BrE/d1'pendant/ AmE/d1'pendont/ zavisly
diode BrE/'dareusd/ AmE/darowsd/ dioda
feedback BrE/ fi:dbaek/ AmE/ fidbaek/ zpétna vazba
fixed resistor BrE/fikst r1'z1sta(r)/ AmE/fikst r1'zister/ pevny rezistor
impedance BrE/1m'pi:dns/ AmE/1m pidns/ impedance
independent BrE/ 1nd1'pendant/ AmE/ ind1'pendant/ nezavisly
inductor BrE/in'dakta(r)/ AmE/in’dakter/ induktor
inverting input BrE/in'va:tin ‘tnput/ AmE/in'vertin ' tnput/ invertujici vstup
limit BrE/'lim1t/ AmE/'ltmat/ omezovat
non-inverting input BrE/nonin'va:tin 'tnpust/ AmE/nanin'vertin ‘tnput/ neinvertujici vstup
operational BrE/ ppa'reifonl/ AmE/ apa'reifenl/ operacni
schematic diagram BrE/ski:'maetik ‘daregreem/ AmE/ski' meetik 'dars graem/ schéma zapojeni
store BrE/sto:(r)/ AmE/stor/ ukladat
supply BrE/sa'plar/ AmE/sa 'pla1/ dodavat
terminal BrE/'t3:minl/ AmE/ termanl/ vyvod
two-terminal BrE/tu:'ta:mznl/ AmE/tu’termanl/ dvouvyvodovy
variable resistor BrE/'veaeriabl r1'zista(r)/ AmE/ veriabl r1'zistor/ proménny rezistor
— v —

[ —)

()

v

Example sentences

The ampilifier is the device that will supply power to your speakers.
We recently had a capacitor fail on a computer motherboard.

It is possible to control many different circuits at the same time.

A dependent current source delivers a current which is proportional to some other voltage or current in the circuit.
For example, diodes are used to regulate voltage (Zener diodes).

Feedback is a phenomenon by which the signal at input of a system is affected by change in output.

Resistors are usually divided into three groups: fixed resistors, variable resistor, special resistance.

Impedance is represented by the letter ,Z“ and measured in ohms.

The current source can be either independent (ideal) or dependent (controlled)
by a voltage or current elsewhere in the circuit.

Inductor values are measured in henrys (symbol H).

The input signal is connected to the inverting input of the operational amplifier.

When you need to limit the flow of current to a device a resistor would be the component used.

The reference voltage is connected to the non-inverting input of the operational amplifier.

The inverting operational amplifier configuration is one of the simplest and most commonly used op-amp topologies.

Schematic diagrams are used by electrical engineers to describe the electron source, electron path,
and components of a circuit.

Capacitors are used to store energy and then release it when needed.

The battery supplies energy to the circuit.

Wire terminals are important in any kind of electrical installation or electrical application.

A resistor is a perfect two-terminal device and it controls current though it by the applied voltage.

An external, variable resistor controls the motor speed.
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Test 1 2

Choose the correct spelling
(only one for each sentence).

1 A drawing which shows the electrical
connections and functions of a circuit is

called
a) schematik diagram -
b) schematic diagram a
¢) schematik diagrem -
d) schemetic diagram -

2 A circuit element which has a fixed value of
resistance is called

a) fixd resistor a
b) fixed resistr -
c) fixed resistor a
d) fixed risistor a

3 A type of resistor whose electrical
resistance value can be adjusted is called

a) variabl resistor a

b) varieble resistor a

c) veriable resistr -

d) variable resistor a

Test 2 ?

Decide which statement is correct
(only one definition is correct).

1
a) A diode only allows the electric current to flow in one
direction. 0
b) The symbol of a diode looks like a coil of wire. u
¢) A diode can function like an electronic switch,
or an amplifier. u
2
a) An inductor stores energy as an electric field. 0
b) An inductor on a schematic is usually represented
by a zigzag line. [

¢) An inductor is a passive two-terminal electrical
component that stores energy in a magnetic field. 1

3

a) An amplifier belongs to the circuit elements that have
two terminals. a

b) Two-terminal components represent the elements that
have three terminals u

¢) A terminal is a point at which connections can be made
in an electric circuit. u

Written task

Read the schematic and describe it in

detail. The enclosed table of electrical and
electronic components may help you. Your
writing task will consist of 100-150 words.

|j R1 R3 R4

+V supply

Output

c2

OV (groud)

Two-terminal
circuit

elements and their symbols:

b v v -
RYVVYVY C”

1 1
resistor capacitor
v e—r 3]

I | ’l
LG 6 5 O D
— —
1 1
inductor diode
L v N| L v N|
I | I |
. — ().
v, N
—_—) —_—)
1 1

voltage source current source




Unit 4

Watch the video record presenting different
types of transistors and how they are used.

Transistors & integrated circuits

= Y

~l

An electrical network or circuit is a
collection of circuit elements connected
to each other at their terminals. If the
number of terminals of a circuit element is
greater than two, then it is a multi-terminal
component. Multi-terminal components
include transistors, thyristors, DIACs,
TRIACs, and so on.

We can briefly say that a DIAC is a diode
alternating current switch while a TRIAC is
a semiconductor switching element capable
of conducting electric current in both
directions.

Now let’s look closely at transistors.

There are two main types of transistors:
bipolar junction transistors (BJTs) and
field effect transistors (FETS).

A bipolar junction transistor is a three-
terminal semiconductor device. It consists
of two p-n junctions which are able to
amplify or magnify a signal. It is a current-
controlled device. The three terminals of the
BIT include the emitter (E), the base (B), and
the collector (C). The base is responsible for
controlling the transistor. The collector is the
positive lead, and the emitter is the negative
lead. BJTs are configured either as NPN or

EXpOSitiOn Read and listen.

[}

_READING
PNP. It is obvious that the current directions
and voltage polarities in PNPs and NPNs are
always opposite to each other.

In an NPN transistor, a positive voltage is
given to the collector terminal to produce a
current flow from the collector to the emitter.
In a PNP transistor, a positive voltage is given
to the emitter terminal to produce current
flow from the emitter to the collector.

The FET transistors are divided into
junction field effect transistors (JFET) and
MOSFETs.

A junction field effect transistor is
the simplest type of three-terminal
semiconductor transistor. It is widely used as
an electronically controlled switch, a voltage-
controlled resistor or an amplifier.

The MOSFET includes three terminals
- gate, source, and drain. In a MOSFET,
the drain is controlled by the voltage of the
gate terminal, thus a MOSFET is a voltage-
controlled device. The voltage that is applied
across the gate controls how much current
flows into the drain. MOSFETs are divided
into two types, “p-channel” and “n-channel”
Both of these types can either be in
enhancement or depletion modes.

Match the Czech
words with their English
equivalents.

thyristor

TRIAC

transistor

field effect transistor (FET)
DIAC

gate

base

p-njunction

MOSFET

© 0 N O Ul s W=
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tranzistor MOSFET
tyristor
prechod

TRIAK

baze

bipolarni tranzistor (BJT)
tranzistor

unipolarni tranzistor (FET)
DIAC

ST IIDQmEHgaQwe>

bipolar junction transistors (BJT)

ridici elektroda FET (hradlo) ___

1 Typ tranzistoru, jehoZ funkce se
Gcastni pouze nosice naboje jednoho
druhu (diry nebo elektrony)

Choose the expressions from the text
and write them next to their definitions.

electrical signals

2 Typ tranzistoru, jehoZz funkce
se tcastni nosi¢e naboje obou
polarit

effect transistor

3 Ridici elektroda tranzistort
typu FET

4 Rozhrani polovodice typu P
a polovodice typu N

5 Tranzistor rizeny polem vytvarenym
ve struktur'e kov-oxid-polovodic¢
napétim priloZzenym mezi ridici
elektrodu G a elektrodu S

6 Vstupni elektroda bipolarniho
tranzistoru

7 Polovodicova soucastka, ktera slouZi
ke spinani elektrického proudu

8 PolovodiCovy prvek, ktery se pouziva
k zesilovani, rizeni a generovani
elektrickych signali

charge carriers

type transistors

9 Trioda pro stridavy proud

10 Dioda pro stridavy proud

transistor

Choose the expressions from the text
and write them next to their definitions.

1 A semiconductor device which is used
to amplify, control, and generate

one kind of charge carrier
6 A triode for alternating current

2 A metal-oxide-semiconductor field

3 A device that is used as a switch to
control the amount of electricity
passing through a particular point

4 An interface between two types of
materials, p-type and n-type, inside
a single crystal of semiconductor

5 A type of transistor that uses only

7 A type of transistor that uses both
electrons and electron holes as

8 The control electrode of FET

9 A diode for alternating current

10 The input electrode of a bipolar

17
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A:

B:

A:

B:

A:

o
D I a Iog u e Read and listen to the following dialogue.

As we know, integrated circuits (ICs) are a keystone of modern
electronics. Let’s talk a little bit about them.

OK. An IC is a circuit where all discrete components are
fabricated either on a single chip or by interconnecting a
number of individual chips. In the first case, it is called a
monolithic integrated circuit, while the latter is called a hybrid
integrated circuit. Some hybrid circuits may contain monolithic
ICs. The components can be passive elements (e.g., capacitors
and resistors) as well as active elements (e.g., transistors and
diodes) interconnected by conductors. The chip is enclosed in a
protective package from which pins extend for connecting the IC
to other devices.

We also can divide them into analogue and digital integrated
circuits.

Well. Analogue ICs work on analogue signals. We can find them in
various amplifiers. Digital circuits work on discrete signals.

Sure. The packages of ICs are also classified according to the

way they are mounted on printed circuit boards (PCBs). Then
they are either through-hole type packages or surface-mount
technology (SMT) packages. The through-hole packages have
longer pins (leads) that are inserted through holes in the printed
circuit board. Thus, they can be soldered to conductors on the
opposite side. The most common type of through-hole package
is a dual inline package (DIP). In contrast, the surface mount
IC packages have shorter pins that do not extend to the other
side of the board.

:And, it's admirable that an IC that has the size of a fingernail

consists of more than a million of transistors and other discrete
components.

A: Yes. As the number of components (or transistors) per circuit

increased, the technology was developed from the lowest to
highest levels of integration. It means small-scale integration
(SSI), medium-scale integration (MSI), large-scale integration
(LSI), and very large-scale integration (VLSI).

-
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Choose the correct term from the dialogue
and match it with one of the definitions.

Postup, kdy se elektronické soucastky pajenim osazuji prfimo na povrch plosného spoje

Mala desticka, obvykle vyrobena z kiemiku, ktera pojme stovky az miliony tranzistord,

rezistort a kondenzatort

Spojovat kusy kovu dohromady pomoci pridavného materialu (pajky)

Proces spojovani dvou nebo vice véci efektivnim zptisobem

Mala desticka z polovodic¢ového materialu, ktera tvori zaklad pro integrovany obvod

Vytvoreny z jednoho kusu, jednolity, pevné spojeny

Spojujici dva razné prvky

Deska urcena k osazeni elektronickych soucastek, které propojuji vodice vytvorené

v tenké kovové vrstvi¢ce na povrchu desky
Pouzdro se dvéma radami pint

Nezavisly na ostatnich vécech stejného typu

1
2
3

© o g9 O Ul
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Choose the correct term from the dialogue
and match it with one of the definitions.
To join pieces of metal together using solder

An integrated circuit package with two rows of pins

A small wafer of semiconductor material that forms the base for an integrated circuit

A small wafer, usually made of silicon, that can hold from hundreds to millions of transistors,

resistors, and capacitors

Independent of other things of the same type

A set of electrical connections made by thin lines of metal fixed onto a surface

Combining two different things

A method in which the electrical components are mounted directly onto the surface of a PCB

Made of one piece, uniform, firmly connected

The action or process of combining two or more things in an effective way

2
3

6

1 DIACs, TRIACs and thyristors are semiconductor switching components.

Listen to the dialogue and decide
if the statements are true or false.

DIAC is a diode for direct current

TRIAC is a diode for alternating current.

4 Thyristors are mainly used where high currents and voltages are involved.

5 Thyristors can be made to operate as either an open-circuit switch or as a rectifying diode. true 1

true 4

false O
false O
false O
false O

true 0O
true O

true 4
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Pay attention to the multiple meaning of some English The word “wafer” has meanings in Czech like membrana,
words, e.g., the word “drain” that can be translated into oplatek, platek, etc.

Czech as drenaz, kanal, vypust, strouha, and so on. - . .
’ » VYPUst, ’ The word “rectify” may be translated into Czech like

The meaning of the word “lead” in Czech can be olovo, napravit, korigovat, napfimit, narovnat, etc.
voditko, vedouci, vedeni, tuha, etc.

Vocabulary

base BrE/be1s/AmE/bers/ baze

bipolar junction transistor (BJT) BrE/ bar paula(r) 'd3ankfn treen'ziste(r)/ bipolarni tranzistor (BJT)
AmE/ bat'pouler ‘dzank/n treen’zistor/

DIAC BrE/d'arek/AmE/d " airok/ diak

discrete BrE/dr'skri:t/AmE/dr' skrit/ diskrétni

dual inline package (DIP) BrE/'dju:al '1n lain 'paekid3/ pouzdro integrovanych obvodt (DIP)
AmE/'dual '1nlan 'paekidz/

field effect transistor (FET) BrE/fi:ld 1'fekt traen'z1ste(r)/AmE/fild 1'fekt treen’ zzster/ unipolarni tranzistor (FET)

gate BrE/gert/AmE/gert/ tridici elektroda FET (hradlo)

hybrid BrE/'harbrid/AmE 'harbrid/ hybridni

chip BrE/tfip/AmE/ftp/ ¢ip

integrated circuit BrE / intigrettrd 's3:kit/AmE / mtigrertd 's3:kit/ integrovany obvod

integration BrE/ ntr' grezfjn/AmE/ mnts'gretn/ integrace

monolithic BrE/ mona'l18tk/AmE/'mana 1161k/ monoliticky

MOSFET BrE/'méas- fet/ AmE/'mas- fet/ tranzistor MOSFET

p-n junction BrE /pee en 'd3ank[n/AmE pee en 'd3ankfn/ prechod PN

printed circuit board (PCB) BrE/ printid ‘s3:ktt bo:d/AmE/ printid ‘serket bord/ deska plo$nych spojt (DPS)

solder BrE/'seulda(r)/AmE 'sadar/ pajet

surface-mount technology (SMT) BrE/'s3:fis maunt tek noled3i/AmE/ sarfos maunt tek'naled3i/  povrchova montaz

thyristor BrE /Ba1 r1s.ter/AmE/Bar r1s.te/ tyristor

transistor BrE/traen'z1sto(r)/AmE/treen’ zistor/ tranzistor

TRIAC BrE/'trazak/ AmE 'trareek/ triak

J

' Example sentences 0

The base of a bipolar transistor, the gate of a field-effect transistor,
and the inputs of a logic gate are common examples of control electrode.

A BIJT allows a small current injected at one of its terminals to control a much larger current flowing between two other terminals
ADIAC is a bi-directional semiconductor switch that can be turned on in both forward and reverse polarities above a certain voltage.
The change happens in a series of discrete steps.

Dual in-line packages come in either plastic or ceramic versions and have two rows of pins along two opposite sides of the package.

FETs control the flow of current by the application of a voltage to the gate,
which in turn alters the conductivity between the drain and source.

In an n-channel JFET, when no voltage is applied across the gate terminal, the channel becomes a wide-open path for electrons to
flow.

Hybrid teaching combines traditional in-class teaching with online teaching.

A chip can contain hundreds of millions or even billions of transistors, each of which can be switched on or off individually.
Modern LCD television monitors usually incorporate only two or three integrated circuits.

The number of components fitted into an integrated circuit represents its integration scale.

A monolithic IC is a set of electronic circuits on one small flat piece of semiconductor material.

Signals flow in both directions across a MOSFET switch.

Double p-n junctions are used to build bipolar transistors.

In the design of printed circuit board, gold is an important element.

Fewer workers are needed to solder circuit boards.

Boards can be made faster because surface mount technology (SMT) eliminates drilling holes for thru-hole devices.
The first thyristor devices were released commercially in 1956.

Each pixel in the display is controlled by its own silicon-based transistor.

The motion sensor probably has a thyristor or TRIAC switch in the output.

—
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Test 1 2

Choose the correct spelling
(only one for each sentence).

1 A drawing which shows the electrical
connections and functions of a circuit is
called

a) fild effect transistor 1

b) field effect tranzistor Q4

c) field efect transistor 1

d) field effect transistor 1

2 A circuit element which has a fixed value of
resistance is called

Test 2 2

Decide which statement is correct
(only one definition is correct).

1

a) The three terminals of a BJT are the emitter, the gate,
and the collector. a

b) The control electrode of FET type transistors

is called a gate. a
c) A gate is the input electrode of a bipolar transistor. 1
2

a) A transistor is a semiconductor device which is used to
amplify, control, and generate electrical signals. 1

b) A transistor is a device that is used as a switch

a) p-n juntion = to control the amount of electricity passing
b) p-njanction d through a particular point. a
¢) p-njunction a ¢) A transistor is a small wafer of semiconductor material
d) p-p junction a that forms the base for an integrated circuit. a
3
3 A type of resistor whose electrical . .
resistance value can be adjusted is called a) The MOSFET includes three terminals
- base, emitter, and collector. a
a) TRIAC 0 b) A MOSFET is a metal-oxide-semiconductor
b) TRIAK - field effect transistor. a
c) TRAIAC EI ¢) AMOSFET is a type of transistor that uses both
d) TRIEC 0 electrons and electron holes as charge carriers.
—
Speaking task % Transistor types
Choose three of the enclosed schematic

symbols, and describe the types, structures,
and functions of transistors they represent.
You may also explain the differences between
them.

Your speaking task will have 100 - 150 words.

Bipolarni

C E
B
NPN: PNP: B
E C

Unipolarni JFET MOSFET MOSFET
s indukovanym s vodivym kanalem
kanalem
D D D
kanal P: G G G
) S S
D D D
kanal N: G G G
S S S

TRANSISTOR TYPES

BJT FIELD EFFECT

TRANSISTOR

METAL OXIDE
SEMICONDUCTOR
FET

JUNCTION FET

DEPLETION DEPLETION

MODE

DEPLETION
MODE

MODE

N-CHANNEL i P-CHANNEL

N-CHANNEL i P-CHANNEL [ N-CHANNEL [ P-CHANNEL




‘Unit 5

' Electrical measurements

Watch the video record to practice English words and
sentences when using a multimeter for testing

continuity and other quantities.

Exposition

In the process of measurement, a value
of a quantity is determined, with a known
uncertainty, by comparison with the
standard unit.

Let us briefly describe the methods of
measurements and their classification.

According to the way of determination of
the measurand, they are divided into direct
and indirect methods. In the direct method,
the value is read directly on a measuring
instrument, while in the indirect method, the
value is calculated from the measured values of
other quantities on which it depends.

According to the function and arrangement
of the measuring instrument, we distinguish
deflection and null measurement methods.

In the deflection measurement method, the
value of measurand is determined through the
deflection of the pointer.

The null measurement is a method in which
the measuring instrument is used as a zero
indicator. The null deflection indicates the value
of the measured quantity. It is also known as the
balance method or the zero method.

And finally, we can mention measurement
methods that are classified according to the
way of obtaining the value. These are absolute,

comparison, substitution, compensation, and
differential methods.

The differential measurement is a method
according to which the difference between a
known physical quantity and a physical quantity
that is being measured is established.

In the compensation method, we
determine the difference between two values,
the measured and standard ones. We are able
to precisely determine the state when this
difference is equal to zero. It is a technique
used to compensate for an error added during
ameasurement.

The comparison measurement method
is a direct measurement procedure as the
quantity to be measured is compared directly
with a standard which is an agreed unit of
measurement.

We may improve the accuracy of
measurement applying the substitution
measurement method. It is a method for
eliminating systematic measurement errors
caused by errors in the measuring instrument.

Measurements can be carried out under
different conditions. Forexample,inlaboratories,
production, in the terrain. The conditions may
affect the measuring instruments.

Match the Czech
words with their English
equivalents.
uncertainty
measurement
standard unit
measuring instrument
compensation method
pointer

deflection
comparison

value

10 accuracy
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A vychyleni —
B meéfici pristroj —
C rucicka _
D presnost —
E hodnota _
F porovnani _
G kompenzac¢ni metoda ___
H standardni jednotka

I méreni S
J neurcitost _

Choose the expressions from the text
and write them next to their definitions.

1 Metoda méreni pouzivana
ke kompenzaci chyby zptsobené
béhem méreni

correct or precise

2 Vlastnost nebo stav spravnosti nebo
presnosti

people or things

3 Proces porovnavani neznamé veli¢iny
se znamou nebo standardni veli¢inou

an amount

4 Ciselny vysledek méfeni, tidaj

meériciho pristroje

5 Odhad pftirazeny k vysledku
charakterizujici interval hodnot,
o némz se tvrdi, Ze uvnitr ného lezi
spravna hodnota

quantities

during a measurement

6 Ukon zji§tovani rozdilti a podobnosti
mezi dvéma nebo vice lidmi
nebo vécmi

instrument

7 Urcita veli¢ina, ktera je brana jako
standard pro méreni fyzikalnich veli¢in

8 Zarizeni, které slouzi k méreni fyzikalni
veli¢iny

9 Odchylka indikatoru nebo ukazatele
od nulové hodnoty na stupnici
pristroje

or standard quantity

quantity

10 Ukazatel méfené hodnoty

measurement lies

Choose the expressions from the text
and write them next to their definitions.

1 The quality or state of being

2 The act of finding out the differences
and similarities between two or more

3 A number or a symbol that represents

4 A definite magnitude that is taken as
a standard for measuring physical

5 A measurement method used to
compensate for an error added

6 An indicator on a measuring

7 The diversion of an indicator or
a pointer from the zero reading on
the scale of an instrument

8 The process of comparison of an
unknown quantity with a known

9 A device used to measure a physical

10 The range of possible values within
which the true value of the
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°
D I a Iog u e Read and listen to the following dialogue.

A: Now, it’s the time to proceed to electrical and electronic measuring A: Whereas recording instruments record the value to be measured
instruments. Could you start with their classification? or observed. A storage oscilloscope can be used as an example.

B: Well, electrical measuring instruments may be divided into two B:Sure, and integrating instruments record the consumption
categories: absolute and secondary ones. They don't require of the total quantity of energy during a particular period of time.
calibration or comparison with any other instrument. They Some widely used integrating instruments are: watt-hour and
give the value of the electrical quantity to be measured in terms ampere-hour meters.
of absolute quantities, or let’s say, constants of the instruments A: Depending on the way electrical instruments present the result of
and their deflections. In contrary, secondary instruments obtain measurements, they can be classified into two major categories:
the value of a measurand directly by taking the deflection from deflection-type and null-type instruments.

the instrument. But it can be done only after they've been pre-  p. | jike that topic. In a null type instrument, the one known and one

calibrated. unknown quantities are used. When the values of both quantities

A: That's right, secondary instruments are further classified into three  are equal, the pointer shows the null deflection. A potentiometer is
groups based on the nature of their operation. These are indicating, a null measurement device for measuring voltages. In a deflection
integrating, and recording instruments. Can you tell me anything type instrument, the quantity being measured is displayed in terms
about them? of the movement of the pointer.

B: Of course, indicating instruments indicate the quantity to be A:In conclusion, we could say that the basic requirements for
measured only at a particular instant. The indication of the values is measuring instruments include low error rate, negligible effect
done with a pointer which moves on a scale. Examples of indicating on the object of measurement, high degree of reliability, ease of
instruments may be voltmeters, ammeters, and wattmeters. use and repair, readiness for operation.

Choose the correct term from the dialogue
and match it with one of the definitions.

Proces konfigurace pristroje tak, aby poskytoval vysledek v prijatelném rozsahu

Poukazat na néco nebo predlozit diikaz

Meérici pristroj, ktery méri celkovou dodanou energii v uréitém ¢asovém intervalu

Meérici pristroj, ktery zaznamenava stav obvodu v urc¢itém ¢asovém intervalu

Stav, kdy je nékdo nebo néco pripraveno k né¢emu, napriklad k provozu

Zadost vyjadfujici potfebu nebo povinnost

Majici velmi maly vyznam nebo velikost a nestojici za zvazeni

Schopnost predmétu plnit pozadovanou funkci za stanovenych podminek po uré¢itou dobu
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Zakladni pojem, ktery popisuje, jak snadno mohou uzivatelé produkt pouzivat

10 Zarizenik méreni velikosti protékajiciho elektrického proudu, ktery je na ukazateli pristroje vyjadien
v ampérech

5 Choose the correct term from the dialogue
and match it with one of the definitions.

The ability of an item to perform a required function under stated conditions for a specified period of time

A measuring instrument which records the circuit condition at a particular interval of time

To point something out or to present evidence

Of very little importance or size and not worth considering

A basic concept that describes how easily users can use a product

The process of configuring an instrument to provide a result for a sample within an acceptable range

The condition of being ready or prepared for something, e.g. for operation

A measuring instrument which measures the total energy supplied at a particular interval of time

© 00 9 O Ul A W DN -

An instrument for measuring the strength of an electric current in units called amps

10 Something demanded or imposed as an obligation

Listen to the dialogue and decide
if the statements are true or false.

[ 2
-

1 An error may be defined as the difference between the measured value and the measurand. true 1 false

2 We distinguish gross errors, systematic errors, and random errors. true 0 false
3 Gross errors include all man-made mistakes while reading, and recording the readings. true 0 false O
4 Instrumental errors can be prevented by regular calibration. true 1 false

5 Random errors can be minimized by decreasing the number of measurements. true 1 false
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Language spot

Focus on the lexical meanings of words:

measure (v) = mérit, measurement = mereni x measures = opatreni ¢teni, prednes

alternating (current) = stridavy x alternative = alternativni, jiny,

zastupny

control = fizeni, ovladani (zfidka kontrola)

minute = minuta /'minit/, nepatrny /mar nju:t/
process = proces (soudni), postup, metoda, zptisob
solid = solidni, dtvéryhodny, pevny, tuhy

standard = standard, norma

stru¢ny

by

reading = namérena hodnota, odecet (na stupnici), indikace, ceﬁ

short = elektricky zkrat, zkratovat, kratky, nedostate¢ny, omezeny,

Pay attention to the difference between a watt-hour meter,
also known as an energy meter, and a wattmeter. The energy
meter measures the total energy consumed by the load, while the
wattmeter measures the power in a circuit.

Vocabulary

accuracy BrE/'sekjorasi/ AmE/ aekyarasi/ presnost
ammeter BrE/ eemi:ta(r)/ AmE/ e miter/ ampérmetr
calibration BrE/ keelt'bre1jn/ AmE/ keelo'bre1fn/ kalibrace
comparison BrE/kem'paerisn/ AmE/kem'paeresn/ porovnani
compensation method BrE/ kompen'seifn ‘mebad/ AmE/ kampan'seifn ‘'mebad/ kompenzacni metoda
deflection BrE/d1 'flekfn/ AmE/dr flekfn/ vychyleni

ease of use BrE/fi:z ov ju:z/ AmE/iz sv yuz/ snadnost pouziti
indicate BrE/ 'tndikert/ AmE/ 'inds kert/ indikovat
integrating instrument BrE/'intigrertin) ‘tnstromant/ AmE/'1nte grertin ‘tnstrament/ integracni pristroj
measurement BrE/'mezemant/ AmE/'me3zarmant/ meéreni

measuring instrument BrE/'me3a(r)in 'tnstrement/ AmE/'me3arin 'tnstromant/ mérici pristroj
negligible BrE/'neglidzebl/ AmE/ neglidzabl/ zanedbatelny
pointer BrE/'pointa(r)/ AmE/ pointer/ rucicka

readiness (operational) BrE/(,opa're1fonl) ‘redinas/ AmE/( apa're1fonl) 'redinas/ pripravenost (provozni)
recording instrument BrE/'reko:d1n ‘tnstroment/ AmE/ rekerdin ‘tnstromant/ zAaznamovy pristroj
reliability BrE/r1 late 'bileti/ AmE/rt'late ' bilati/ spolehlivost
requirement BrE/rt'’kwaremant/ AmE/rt’kwararmant/ pozadavek
standard unit BrE/'steendad 'ju:nit/ AmE/ steenderd ‘'yunat/ standardni jednotka
uncertainty BrE/an’s3:tnti/f AmE/An'sartnti/ neurcitost

value BrE/'veelju:/ AmE/'veelyu/ hodnota

Example sentences

Assuming the accuracy of the estimate just made, we see that a thousand years ago the sun must have had

a diameter of 100 m.

A standard ammeter needs millions of electrons to flow before it can provide a measurement of the current.

The device requires no user specific calibration, and, therefore, can be used right out of the box.

When you make a comparison, you consider two or more things and discover the differences between them.
The Poggendorff compensation method is used for the measurement of electromotive force of voltaic cells.

The meteor is headed straight for Earth - our only chance is to cause a deflection using the space laser!
This device is outstanding for both its size and ease of use.

Integrating instruments are typically used by energy distribution companies to measure the amount of power
consumed by customers.

Magnetic field measurement determines the effect of a magnetic field on solids.

The measuring instrument provides the measured value of a measurand and is used in metrology applications.
An amount or effect that is negligible is so small that it is not worth considering or worrying about.

The pointer is still oscillating.

We have to ensure the operational readiness of the measuring instruments we use for fault finding.

The watt-hour meter is an example of recording instruments.

Validity and reliability are two important factors to consider when developing and testing any instrument.
Reliability, ease of use, and readiness for operation belong to the basic requirements for measuring instruments.
Various empirically derived standard units for electrical resistance were developed in connection with early telegraphy practice.
The accuracy of a measuring instrument indicates the closeness of the output reading to the true value.

The climate crisis has created vast uncertainty about the future demand for fossil fuels.

A value is a particular number or quantity that can replace a symbol such as 'x' or 'y' in a mathematical expression.
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Test 1 ‘!

Choose the correct spelling
(only one for each sentence).

1 The diversion of an indicator or pointer from the
zero reading on the scale of an instrument is

called
a) diflection a
b) deflektion a
c) deflection a
d) deflecion a

2 A measurement method used to compensate for
an error added during measurement is called

a) compensacion method 4

b) compensation method 1

c) compensation metod O

d) compensetion method 4

3 A definite magnitude that is taken as a standard
for measuring physical quantities is called

a) stendard unit a

b) standerd unit

¢) standrd unit

d) standard unit

M Wy

Test 2 1

Decide which statement is correct
(only one definition is correct).

1
a) Accuracy refers to how closely the measured value

of a quantity corresponds to its true value. o
b) Accuracy is the ability to do something skilfully

with making mistakes. a
¢) The accuracy of measurements is their quality

of being false or incorrect. o
2
a) We usually obtain the result of a measurement by

estimation without validation. a
b) It's impossible to make measurements using

a measuring instrument. ]

¢) A measurement means the process of comparison of an
unknown quantity with a known or standard quantity. 1

3

a) Uncertainty means the quality or state of being certain
especially on the basis of evidence. o
b) A situation in which something is known, or something
that is known or certain. a

c¢) The range of possible values within which the true value
of the measurement lies. a

Written task

Explaintheprocessoffaultfindinginanelectric
circuit. Start with a visual inspection, then
continue with measuring voltage, current,
a continuity test, etc. Specify the instruments
you use.

Your writing task will have 100 - 150 words.
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Unit 6

Watch the video record showing how electricity

S [

is delivered to consumers.

' Domestic electrical installatio

i1~

Exposition

Read and listen.

A domestic electrical installation is an
assembly of cabling and associated
electric equipment in a residential
building. Its purpose is to distribute
electrical energy to feed various
electric devices, and to ensure their safe
and proper functioning.

All of us know that electricity is
dangerous and can be fatal. It is evident
that only qualified and competent
electricians can carry out any electrical
work then. They have to keep to the valid
standards and rules very strictly. As to
low-voltage electrical installations, the
Czech standard CSN 332130 provides
the rules for their design, erection and
verification. It is harmonized with
IEC 60364 Electrical Installations for
Buildings EU standard.

This standard also contains the
documentation that must be designed
out before starting the work. It
includes a plot plan that shows the
building’s location and its connection

to the public distribution network.
Other documents needed comprise an
electrical installation schematic (also
called a house wiring diagram), bill of
materials, price quotation, etc.

The wiring diagram is the visual
representation of the wiring system. It
shows how the electrical items and wires
are connected, where the sockets (also
called electrical outlets), light fixtures
(or light fittings), switches, appliances,
etc. are located. The ways of protection
against an electric shock, direct and
indirect contacts are stressed there.

The wiring diagram contains symbols,
lines, dimensions, and notations. These
things are a sort of guide for electrical
engineers and electricians to locate
the electrical system correctly and
quickly. That saves people, animals and
buildings from dangers and damage, as
well as from future problems.

—

L

Match the Czech
words with their English
equivalents.

assembly

distribution network
electric shock

feed

harmonize

light fixture

plot plan

socket

standard

verification
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dodavat energii, napajet
koordinovat

norma

pevné pripojeni svitidla
potvrzeni spravnosti, revize
rozvodna sit

sestava

situacni plan

uraz elektrickym proudem
zasuvka

ST ImnQmmEgaQw>

Choose the expressions from the text
and write them next to their definitions.

1 Uraz, ke kterému dochazi pti kontaktu

¢lovéka se zdrojem elektrického
proudu

or services

2 Technicky celek tvoreny vhodné
volenymi ¢astmi

3 Uvadét cilevédomé do souladu,
soucinnosti

4 Zarizeni ve zdi, které slouzi
pro pripojeni elektrickych
spotrebicu k rozvodné siti

5 Technicky vykres zobrazujici
umisténi objektu a pripojeni
k elektrické siti

consumers

6 Soustava propojujici prenosovou
elektrickou sit se spotrebiteli
elektrické energie

7 Zasobovat elektricka zarizeni
elektrickym proudem

8 Soucast svitidla, které je pevné
pripojeno ke zdi nebo stropu

9 Kontrola funkce systému
konfrontaci s jeho specifikacemi

connected

10 Podrobny predpis, ktery stanovi
dtlezité parametry ¢i vlastnosti
materialu, vyrobku nebo
pracovniho postupu

function

current

Choose the expressions from the text
and write them next to their definitions.

1An official rule that is used in a
particular area of manufacturing

2 To make systems or rules similar in
different countries or organizations

3 The act of checking and testing
the system to prove that it meets
its specifications

4 A part of a light that is attached to
the wall or ceiling

5 A system of wires through which
electricity is connected to different

6 A technical drawing showing
the building's location and outside
electrical wiring

7 To supply a piece of electrical
equipment with the energy that
makes it work

8 A device in a wall to which a piece
of electrical equipment can be

9 A number of components connected
together to perform a specific

10 A dangerous and painful injury
caused by a passing electric
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D I a Iog u e Read and listen to the following dialogue.

A: Do you know what the electrical installation is made up of? main breaker, residual current devices (RCD’s) and circuit

B: Definitely. It's an assembly of interconnected conductors, Preakers(MCB’s).
appliances, control and protective accessories. Am I right? B:1 understand that both the RCD’s and MCB'’s are protective

A: Yes, you are. But first of all, we're going to see how this system ~ accessories. How do they differ in their function?

is fed with electricity. The underground service cable or A:Well, the RCD constantly checks if the current in the phase
overhead service line brings the electricity from the grid to the line is equal to the current in the neutral line. If it is not, then
service entrance equipment. Its location varies with each there’s an electrical fault in the circuit, and the device breaks it
installation - it may be located in a street-side cabinet, or in a automatically. The MCB protects the circuit in two ways, from
wall cabinet. In any case, it should contain the main breaker and overload and a short circuit.

the electricity meter. B: 1 see. Could we return to the conductors now? Whats the most
B: I remember that! The main switch protects the building against common type of wiring?
an accidental power surge. A: That's a non-metallic (NM) cable which consists of two or more

A: Not exactly - that's the role of the surge protective device. Then individual wires protected by insulation and a plastic sheath.
the electricity flows to the distribution board. It varies in ~ The cable contains phase (or current-carrying), neutral, and
size depending on the size of the building and the number of = protective wires (symbolized by PE). Well, well have to focus on
circuits there are. Inside the distribution board, there are the the types, colour codes and cable cross sections in detail.

Choose the correct term from the dialogue
and match it with one of the definitions.

Plocha rezu vodice v milimetrech ¢tverec¢nich vypoctena podle vzorce n (3,14) x polomér

Elektrické zarizeni, které chrani elektricky obvod pred zkratem a pretizenim

Zatizeni zajiStujici rozvod, ovladani a ji§téni elektrického proudu v budoveé

Zarizeni, ve kterém je ukoncena pripojka nizkého napéti a pripojena domovni instalace

Nadmeérny odbér elektrického proudu, ktery vznika pfi pripojeni velkého poctu spotrebict

Napéti, které presahuje nejvyssi hodnotu provozniho napéti v elektrickém obvodu

Elektricky pristroj chranici elektricky obvod pti poruse

Elektrické zarizeni, které detekuje proud unikajici z obvodu
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Elektrické vedeni, které odbocuje z rozvodné sité k odbérateli

10 Tésné priléhajici ochranna vrstva

Choose the correct term from the dialogue
and match it with one of the definitions.

A sudden increase of voltage to an unusually high level

An assembly to control and distribute electrical energy in a building

A device protecting an electric circuit against short circuit, overload and any fault

Alayer that covers and fits closely over something for protection

UL s W N -

A conductor supplying electricity to a building, either by an overhead line
or in an underground cable

An excessive amount of current in the electrical system

An electrical device that protects an electric circuit against overload and a short circuit

An electrical device that detects the leakage of current in a circuit

© 0 g9 O

A cross sectional area of a wire given in square millimetres = it (3.14) x diameter

10 A piece of equipment where the service cable and the house internal wires are connected

6 Listen to the dialogue and decide
if the statements are true or false.

1 There is only one type of cable used for an electrical installation. true O false 0
2 The number of circuits is strictly limited in an electrical installation. true 1 false 0
3 The circuit breaker protects the residual current device. true 0 false O
4 The broken or damaged switches are dangerous and must be replaced. true 0 false
5 The residual current device protects the consumer against overload. true 0 false 0




Language spot

The terms equipment, device, appliance may be confusing.
Let’s have a closer look at them.

are electrical devices.

Equipment is a set of things which are used for a particular

purpose. For example, the electrical equipment is material,
fixtures, devices, and appliances that are used as a part of an

electrical installation.

machines and so on.

Device is a piece of equipment that has been designed
a particular job, e.g. circuit breakers and protective accessories

by

Appliance is a machine or device, especially an electrical
one, used in the home, such as irons, dishwashers, washing

to do

A

Vocabulary

assembly

cable cross section
circuit breaker
distribution board
distribution network
electric shock

feed

harmonize

light fixture

overload

plot plan

power surge
protective accessory
residual current device
service cable

service entrance equipment
sheath

socket

standard

verification

BrE/a’'sembli/AmE/a’sembli/

BrE/'ke1bl kros'sek[n/AmE/ ke1bl 'kro:s'sek[n/
BrE/'s3:kit'brerka(r)/AmE/'s3:rkit bretkar/

BrE/ distrr'bju:fn bo:d/AmE/ distr1'bju:fn bo:rd/

BrE/ distrr’'bju:jn'netwa:k/AmE/ distr1 'bju:fn'netwa:rk/
BrE/1'lektrik [ok/AmE/T’lektrik [a:k/

BrE/fi:d/AmE/fi:d/

BrE/'ha:menaiz/AmE/'ha:rmanaiz/

BrE/lart fikstfo(r)/AmE/latt fikstfor/

BrE/ auva'loud/AmE/ auvar'laud/
BrE/plot'pleen/AmE/pla:t'pleen/

BrE/'paus's3.d3/AmE/ paver's3:rd3/

BrE/pra tektiv ak’'sesari/AmE/pra'tektiv ak 'sesari/
BrE/rt'z1djusl 'karent d1'vars /AmE/rt ztd3usl 'k3:rent d1'vais/
BrE/'s3:vis'keibl/AmE/'s3r:vis 'ke1bl/

BrE/'s3:vis entrans1 kwipmant/AmE/ s3r.vis entranst kwipmant/
BrE/[i.6/AmE/i:6/

BrE/'spkit/AmE/'sa:kzt/

BrE/'steended/ AmE/ steenderd/

BrE/ verift' ken/AmE/ vertft keifn/

sestava

prarez vodice

jisti¢

rozvadéc

rozvodna sit

araz elektrickym proudem
dodavat energii, napajet
koordinovat

pevné pripojeni svitidla
proudové pretiZzeni
situacni plan

prepéti

jistici prvek

proudovy chrani¢
pripojka

pripojkova skrir
ochranny plast

zasuvka

norma

ovéreni spravnosti, revize

— '—A\.
W

Example sentences

An assembily is a set of pieces that work together in unison as a mechanism or device.

It is important to select a cable with the right cross-section to transmit the required current.

There is an internal circuit breaker to protect the instrument from overload.

READING

A distribution board is also known as a panel board, breaker panel, electric panel, DB board or DB box.
There are several companies in this country that use the same distribution network.

He got a massive electric shock from loose wires in the street when he was just a year old.
To feed something to a place means to supply it to that place continuously.

In the European Union, the governments or organizations harmonize laws, systems,
or regulations to make them the same or similar.

Someone, perhaps taking his life into his hands, had connected electricity to the broken light fixture.

An electrical overload caused the fuse to blow.

The plot plan shows the present or intended connection of the house to the distribution network.

An unexpected surge in electrical power caused the computer to crash.

A successful electrical installation needs various control and protective accessories.
The residual current device can protect your home against the risk of fire caused by faulty wiring or appliances.

This service cable is manufactured using excellent quality material according to valid standards.

The service cable terminates in the service entrance equipment.

The cable has a copper wire surrounded by a plastic sheath.

It is comfortable if you can switch an electrical socket off by remote control.

There are many different electrical safety standards that electricians have to follow.

Only a person with relevant education and experience can carry out the process of verification.
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Test 1 Test 2

Choose the correct spelling Decide which statement is correct
(only one for each sentence). (only one definition is correct).
1 A dangerous and painful injury caused 1
by a passing electric current a) A protective accessory is a device protecting an electric
a) electric shot =) circuit against short circuit, overload and any fault. 0
b) electric shoe Q b) A device protecting a building from lightning
. i tecti . J
o) electric shock O ) 2amage 1§ a protective éccedsso'ry '
. c) A protective accessory is a device connecting
d) electric show - an electric circuit with an appliance. a
2 A number of components connected 2
together to perform a specific function a) A sheath is a collection of items laid
a) assemble a and tied together. Q
b) assembly d b) A sheath is a layer of sand on the floor
¢) assemblage O after installing a house wiring. m
d) assembler Q c) A sheath is a layer that covers and fits closely over
something for protection. a
3 A system of wires through 3
which electricity is connected to different L
consumers a) A cable cross section is the needed length of a conductor
that will be used for the installation. o
a) distribution net Q b) A cable cross section is its cross sectional area given in
b) transmission net - square millimetres = 7t (3.14) x diameter. Q
¢) transmission network [ c) The diameter of a cable needed for the installation is its
d) distribution network Ccross section.

o

SPEAKING|

spea ki n g ta s k Sloup venkovniho vedeni

==t

Describe the adjacent picture in detail.

Firstly, explain how the residential building Domovni

is connected to the distribution network. rozvodnice
Domovni

Secondly, focus on the location of the electricity [] Hiavni domovni okruhy

meter and the function of the distribution board. sk¥if (HDS)

What doesn t comply with the valid standard? Elektromérova

rozvodnice
Thirdly, think of the number of circuits in
a two-storied house with a cellar and loft.

Your speaking task will have 100 - 150 words.

Pfipojka Hlavni domovni vedeni

Domestic electrical installation

cable cross section verification power surge

plot plan s
residual current
circuit r(l Hl\’standard ‘ device

breaker
feed assembly electric light fixture
sheath : shock
|\—

socket protective overload

accessory
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Unit 7

Watch the video record presenting how domestic

QB

electrical installations are carried out.

' Domestic electrical installation Il

Exposition

Before  starting an  electrical
installation, we have to carry out some
important procedures. First of all, we
read the electrical wiring diagram
properly. To understand it, we need to
be familiar with the symbols that appear
in the drawing. They not only show
where the individual devices will be
installed, but also what type of devices
will be used.

For example, a surface ceiling light
is shown by one symbol, a recessed
ceilinglight or a fluorescent light have
their own symbols, etc. Similarly, each
type of switch has a different symbol
(such as a one way switch, a dimmer
switch), and so do various sockets. The
diagram also shows the location of the
distribution board and the path of the
wires to each outlet.

The next procedure is so called
conductor sizing. The cables and
wires are selected according to the
current carrying capacity and

voltage drop when the rated current
flows in them. The current carrying
capacity of an insulated conductor
is the maximum current that it can
continuously carry without exceeding
its temperature rating. Itis also known as
ampacity. There are certain restrictions

concerning the environmental
conditions. These are surrounding
temperatures, moisture levels, the

exposure to sunlight and chemicals.
For domestic indoor installations, the
conductors of copper are compulsory
NOW.

Then we concentrate on materials
needed - distribution boards, circuit
breakers and residual current devices,
terminal plates, switches, sockets,
etc. When we have the idea of what
electrical components are required, we
decide which tools are necessary for
placing them. They are, for example,
pliers, screwdrivers, wire strippers,
power drills, hammers, and what’s the
most important - the tester.

—

-

L

Match the Czech
words with their English
equivalents.

ceiling light

conductor sizing

current carrying capacity
fluorescent light
moisture

pliers

recessed

terminal plate

voltage drop

wire strippers

© 00 NN O Ul b W=
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dimenzovani vodice _
klesté —
proudova zatizitelnost _
stropni svitidlo —
svorkovnice _
odizolovaci klesté —
ubytek napéti _
vlhkost _
zapus$tény, zahloubeny S
zarivka _

ST IDQEETOQw>

m—

Choose the expressions from the text
and write them next to their definitions.

1 Svitidlo umisténé na stropu mistnosti

2 Nastroj k uchopovani a stlacovani
predmétt, k ohybani a strihani dratt

3 Nastroj slouzici k odstranéni izolace
vodice

4 Zapustény do stropu, stény nebo

jiného povrchu
5 Pritomnost kapaliny, obvykle vody,

ve stopovém mnozstvi

6 Schopnost vodiCe trvale prenaset
jmenovity proud, aniz by dochazelo
kjeho nadmérnému otepleni

7 Sklenéna trubice, ve které se
ultrafialové zareni vyboje méni

ve svétlo podobné dennimu

8 Soucastka slouzici k pripojeni
privodniho vodice nebo k propojeni
vice vodicl

9 Ubytek napéti zptisobeny odporem,
ktery je kladen protékajicimu proudu

10 Volba spravného druhu vodice
do daného prostredi
a provoznich podminek

Choose the expressions from the text
and write them next to their definitions.

1 The presence of liquid, especially
water, often in trace amounts

2 The loss of voltage caused by
the flow of current through
aresistance

3 A specific type of a gas-charged
lighting unit producing light
through a chemical reaction

4 The maximum amount of current
that a wire or cable can safely carry

5 A tool for removing the plastic layer
that covers electric wires

6 The process of identifying and
selecting wiring material

7 A metal tool with handles, used for
holding things or for bending
and cutting wire

8 Installed directly inside a ceiling,
a wall, or other surface

9 A device that produces electric light,
mounted on the top part of the room

10 An electrical device that fastens
two or more wires together
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A: Which wiring method are we going to use here?

B: Well, well lay the cables directly under the plaster. It's a
traditional way of hiding and protecting them. Alternatively,
cables are laid inside a plastic casing (so called casing-capping
wiring), or in flexible plastic tubing called conduit.

A:1remember - there’s a surface conduit wiring where the pipes
run on the walls and ceilings. If the conduits are covered with
plastering, it’s called a concealed conduit wiring. The surface
wiring is used mainly for industrial applications, while the
concealed wiring is used for residential purposes.

B: Great! I'm sure you also remember that before the installation,

°
D I a Iog u e Read and listen to the following dialogue.

,R_EAPJ’“LGJ
Which tools shall I use? A wall chaser and a power drill?

B: Right. Just think of the proper size of the hole cutter, and the
personal protective equipment! After drilling the holes, place
the junction boxes in them and plaster them over. Then fix the
distribution board and light fittings.

A: Sure. In the end, I'll pull the wires through the chases according
to the wiring diagram. I'll remove the plastic coating from the
ends of the wires and attach them, according to the instruction
on the box, at each outlet, light fitting or switch. After installing
the individual circuits, I'll check their functionality.

B: Well, it's necessary to carry out several tests, such as the

insulation resistance test, the earth resistance test, the earth
loop impedance test, etc. But final inspection and testing can only
be carried out by a competent person with relevant experience
and qualifications.

you have to mark the zones for laying the cables and junction
boxes.

A: Yes, I know. The switch circuits are usually laid 1,200 mm above
the finished floor level, and sockets 300 mm above the finished
floor level. Chases must be cut only vertically or horizontally.

Choose the correct term from the dialogue
and match it with one of the definitions.

1 Spojit s né¢im v jeden celek

Plastova lista ve tvaru U se zaklepavacim vikem, urcené k ukladani elektrickych kabelt

Trvale ukryty na misté, kde neni vidét

Pevny nebo ohebny duty valec, ur¢eny k uloZeni elektrickych vodict

Nastroj pripojeny k elektrické vrtacce, kterym se vytvareji kulaté otvory

Dlouhy, Gzky zarez ve sténé, vznikly zamérné, slouzici k ulozeni vodici

Méreni odporu mezi kazdym pracovnim vodi¢em a ochrannym vodi¢em spojenym se zemni¢em

Elektrotechnicka soucastka, ktera slouzi k umisténi prvki pro propojeni vodi¢i a kabelt

© 0 g9 O Ul s W

Vrchni kryci vrstva, kterou se pokryvaji stropy a stény, pfedevsim cihlové

10 Obrabéci pristroj urceny k vrtani otvortt pomoci vrtaka

Choose the correct term from the dialogue
and match it with one of the definitions.

A groove or a channel, especially one that is cut in a wall to take a pipe, a cable, etc.

A plastic U-shaped container, covered with a cap, that encloses and protects conductors

To fasten or join one thing to another

Kept hidden where it cannot easily be seen

An electric hand tool with a pointed end for making holes

A smooth paste made of sand, lime, and water used to cover walls and ceilings

Measurement of the total resistance between any two points separated by electrical insulation

A small pipe, channel or tube through which liquid, gas or electrical wire can pass

© 00 39 O Ul B W N -

A tool attached to a power drill used to saw holes

—_
o

Abox in which electrical wires can be safely joined together

Listen to the dialogue and decide
if the statements are true or false.

6

1 The term “smart” denotes the latest model of a famous brand. true O false
2 Smart physical objects are active, but can't operate autonomously. true 0 false
3 The inhabitants of smart cities have the right to influence the city’s matters. true 0 false O
4 Smart home’s appliances cannot be controlled remotely. true 0 false 1
5 Asmart electrical installation is a very important improvement. true 0 false O




Domestic
. i paes 1111

electrical T

installation =

. bytova rozvodnice
rozvodnice

l_ pripoka venkovni vedeni
Vocabulary
attach BrE/o'teetf/AmE/o 'teet// pripojit, upevnit
casing BrE/'ke1sin/AmE/ ke1s1n/ elektroinstalacni lista
ceiling light BrE/'si:ln latt/'si:lin lat/ stropni svitidlo
chase BrE/tfers/AmE/tfets/ drazka
concealed BrE/kan'si:ld/AmE/kan 'si:Id/ skryty
conductor sizing BrE/ken'dakte'sarzin/AmE/ken'dakter'saizin/ dimenzovani vodice
conduit BrE/'kondjut/AmE/'ka:ndutt/ elektroinstala¢ni trubka
current carrying capacity BrE/"karant 'keeriin ka'paesati/AmE/ k3a:rent keeriin ke'paesati/ proudova zatiZitelnost
fluorescent light BrE/fle'resnt 'latt/ AmE/fla'resnt lazt/ zarivkové svétlo
hole cutter BrE/haul 'kata(r)/ AmE/haul "kater/ vrtaci korunka
insulation resistance test BrE/ msju’lerfn r1'zistens test/AmME/ 1nsa leifn r1'zistans test/ zkouska izola¢niho odporu
junction box BrE/'d3ankfn boks/AmE /'d3ankfn ba:ks/ elektroinstalacni krabice
moisture BrE/'moistfa(r)/AmE/ morstfer/ vlhkost
plaster BrE/' pleester/AmE/'pla:sta(r)/ omitka
pliers BrE/'platez/AmE/'platerz/ klesté
power drill BrE/'paue dril/AmE/'pauer dril/ elektricka vrtacka
recessed BrE/r1'sest/AmE/r1'sest/ zapustény, zahloubeny
terminal plate BrE/'t3:minl plet/AmE/'tar:minl pleit/ svorkovnice
voltage drop BrE/'vaultid3 drop/AmE/'veultid3 dra:p/ Ubytek napéti
wire strippers BrE/'wais stripez/AmE/'warer 'striparz/ odizolovaci klesté

Example sentences

Use this cable to attach the printer to the computer.

A casing and capping wiring system is easy to inspect by opening the capping.

Water poured through the kitchen ceiling light socket, fusing the electricity.

Tool selection is normally determined by the width and depth of the chase.

The room had concealed lighting.

Conductors are sized to prevent the overheating of terminals, in accordance with listing standards.
Today almost 100 percent of wiring done in buildings is concealed, which increases the need for strong and safe conduits.
Current carrying capacity of a wire is defined as how much load a conductor can carry (in amperage).

In the past, fluorescent lights required a “warm up” period.

A hole cutter, also known as a hole saw, uses a rotary motion but is different from a circular saw.

How do you perform an insulation resistance test?

The junction box serves as the meeting spot for electrical wires, where they connect before moving on.

The following cases illustrate three ways moisture can enter electrical components.

The plaster on the walls was cracked and flaking.

This pair of pliers unites high-quality materials and ergonomic comfort.

Do you know how to use a power drill?

The lights should be recessed into the ceiling.

Single level pass-through terminal plates simply connect two wires together, i.e. wire-to-wire connection.

To decrease the voltage drop in a circuit, you need to increase the cross section of your conductors

Wire strippers are best for removing the insulation from wire, while cutters are best for cutting wire.

READING
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You have certainly mentioned how easy it is to form new terms
in English. Almost any noun may combine with any other noun
to form a new compound (slozené slovo), such as electricity
meter, junction box, voltage drop. There are, of course,
other kinds of word formation, so let’s have a closer look at some
of them.

We add a prefix (predpona) before the base of a word, such as
multimeter. In modern English, the prefix e- is used to create
new words that are connected with the use of the Internet, e.g.
e-bank, e-commerce, e-learning.

We add a suffix (ptipona) after the base of a word. For example,
-er and -or are used to form nouns to describe people who do

La n g u a g e SPOt Word formation in English

things, such as teacher, inspector, or to describe tools and
devices, such as cutter, conductor, dimmer.

Conversion (zména) involves the change of a word from one
word class to another. For example, the verbs to email and to
chase are formed from the nouns email and chase. The verb text
means to send a text-message.

Then there are abbreviations (zkratka), e.g. lab - laboratory,
maths - mathematics, initials (inicialova zkratka), such as PE
standing for protective earth, and acronyms (akronym) that
we pronounce as one word, such as NATO or LASER.

Test 1 ?

Choose the correct spelling
(only one for each sentence).

1 A device that produces electric light,
mounted on the top part of the room

a) surface ceiling lite -

b) surface cellar light -

c) surface ceiling light O

d) service ceiling light 1

2 Installed directly inside a ceiling, a wall, or
another surface.

a) recession a
b) recessed a
c) receive a
d) recess a

3 A specific type of a gas-charged lighting
unit producing light through a chemical
reaction

a) fluoride light a

b) fluorescence light -

c) fluorescent flight EI

d) fluorescent light a

Test 2 ‘!

Decide which statement is correct
(only one definition is correct).

1
a) A power drill is an electric hand tool with a pointed

end for making holes. a
b) An electric hand tool used to run wiring through

conduit piping is called a power drill. a
c) A power drill is an electric tool used to test

outlets for power. a
2
a) Plaster is a smooth paste made of sand, lime,

and water used for spreading on the floor. a
b) Plaster is a smooth paste made of sand, lime,

and water used to cover walls and ceilings. a
¢) A pasty composition that hardens on drying and is used

for coating electrical appliances is called plaster. a
3
a) To attach means to prevent unauthorized persons

to open a distribution board. a
b) To attach means to fasten or join one thing

to another. a
c¢) To attach means to disconnect a broken appliance

from an electric supply. u

Written task

Design a wiring diagram for a bathroom
- determine its dimensions, equipment,
and electrical devices needed for its
proper and convenient functioning.
Keep in mind the number of socket
outlets, wall switches and light fittings,

and their safe location according
to the valid standard.

Your writing task will have 150 - 200 words.




Unit 8

Watch the video record about the classification

of electrical machines.

Exposition

An electrical machine is a general term for
machines that use electromagnetic forces.
They convert electrical energy into mechanical
energy or vice versa. In contrast, electrical
devices produce or are powered by electricity.

The examples of electrical devices can
be: switches, circuit breakers, solenoids,
commutators, and many others, as well as
electrical measuring instruments.

Basically, electrical machine are classified
into two main categories: static electrical
machines and rotating electrical
machines.

Rotating machines include generators and
electric motors.

A transformer is an example of a static
machine. It is a device that can transfer
alternating current from one circuit to another
circuit by electromagnetic induction.

There are three basic types of rotating
electrical machines.

These are direct current electrical
machines like DC motors and DC generators;
synchronous machines like alternators
and synchronous motors; and asynchronous
machines like induction generators and

induction motors. All rotating electrical
machines have two basic parts in common.
They are the rotating part known as the rotor
and the stationary part called the stator. A DC
machine has a field winding at the stator and
an armature at the rotor.

A DC generator operates on the principle of
Faraday's laws of electromagnetic induction. The
laws say: whenever a conductor is placed in a
fluctuating magnetic field, or when a conductor
is moved in a magnetic field, an electromagnetic
force is induced in the conductor.

Based on the stator and rotor winding
connections, a DC machine can be classified
as follows: a separately excited DC machine
and a self-excited DC machine. In a separately
excited DC machine, the armature and field
windings are excited separately. The field
winding can be replaced by a permanent
magnet.

In the self-excited motors, the armature and
field windings are excited from the same power
supply. The following connections are possible:
a shunt connection - the armature and the field
are connected in parallel; series connection - the
armature and the field windings are connected
in series; and a compound connection.

Match the Czech

equivalents.
transformer
commutator

synchronous
self-excited

static electrical machine
separately excited
induction

winding

10 electromagnetic
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s vlastnim buzenim
toCivy elektricky stroj
vinuti, civka
synchronni

indukce

m g O w >

S cizim buzenim

5]

H komutator
I transformator
] elektromagneticky

\

words with their English

rotating electrical machine

G netocivy elektricky stroj___

Choose the expressions from the text
and write them next to their definitions.

1 Vyskytujici se nebo existujici
soucasné

2 Majici elektrické i magnetické
charakteristiky ¢i vlastnosti

3 Zarizeni pro zménu sméru proudéni
elektfiny

4 Proces, pii kterém elektrina nebo
magnetismus prechazi z jednoho
predmeétu na druhy, aniz by se dotykaly

5 Jeden nebo vice zavit dratu tvoricich
souvislou civku, kterou muize
prochazet elektricky proud

6 Stroj, ktery umoznuje prenaset
elektrickou energii z jednoho obvodu
do druhého pomoci elektromagnetické
indukce

7 Stroj s rotujicim Clenem, ktery vyrabi,
preménuje, transformuje nebo
upravuje elektrickou energii

8 Stroj generujici elektrickou energii,
ktery nema zadnou pohyblivou ¢ast

9 Majici magnetické pole buzené

proudem ze samostatného zdroje

10 Buzeny proudem, ktery vyrabi
samotny generator

Choose the expressions from the text
and write them next to their definitions.
1 One or more turns of wire forming

a continuous coil through which
an electric current can pass

2 A machine for generating electric

power which has no moving part
3 Aform of apparatus which has a rotating

member and generates, converts,

transforms, or modifies electric power

4 Having both electrical and magnetic
characteristics, or properties

5 A device for changing the direction
in which electricity flows

6 A device that transfers electrical
energy from one circuit to another
through the process of
electromagnetic induction

7 Happening or existing at the same
time

8 The process by which electricity or
magnetism passes from one object
to another without them touching

9 Having the field magnets excited by

a current from a separate source

10 Excited by a current produced by
the generator itself
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°
D I a Iog u e Read and listen to the following dialogue.

A: Let’s talk about transformers.

B: Well, it's an interesting part of static electrical machines.
Depending on the type of construction, transformers are
classified into two categories: core type and shell type
transformers. They are used for reducing or increasing the
voltage of an alternating current.

A: More precisely, a transformer transfers alternating electrical
power from one circuit to another through the process of
electromagnetic induction. It is most commonly used to
increase (“step up’) or decrease (“step down”) voltage levels
between circuits. Based on that, they are divided into step-up
transformers and step-down transformers.

B: That’s right. Depending on the type of service, the transformers
are further classified into power transformers, distribution
transformers, and instrument transformers. The instrument
transformers are then divided into current transformers,
potential transformers, and auto-transformers.

A: Twould also mention the classification depending on the supply.
Here we have two categories: single-phase transformers and

three-phase transformers.

B: Sure. The working principle of a transformer is very simple. A
basic transformer consists of two coils that are coupled using
a magnetic core. In the case of three-phase transformers, two
sets of coils per phase will be present. One set of coils is known
as the primary winding and the other is known as the secondary
winding. Mutual induction between two or more windings (also
known as coils) allows for electrical energy to be transferred
between circuits.

A: Say you have one winding which is supplied by an alternating
electrical source. The alternating current passing through the
winding produces a continually changing and alternating flux
that surrounds the winding. If another winding is brought close
to this winding, some portion of this alternating flux will link
with the second winding. According to Faraday’s law, there will
be an electromagnetic force induced in the second winding. If
the circuit of this secondary winding is closed, then a current
will flow through it. This is the basic working principle of a
transformer.

Choose the correct term from the dialogue
and match it with one of the definitions.

Ul N

se zvySenim napéti

[p)

Elektricke zarizeni vysoké tfidy presnosti pouZivané k izolaci nebo transformaci napéti nebo proudu
Netocivy stroj slouZici k transformaci energie z jednoho obvodu do druhého beze zmény frekvence

Netocivy stroj, ktery zajistuje kone¢nou transformaci napéti v rozvodné soustavé elektrické energie

Majici, vyrabéjici nebo pouzivajici tii stfidava napéti o stejné frekvenci, fazové posunuta o 120°

Zarizeni, které prenasi stiidavy proud z jednoho obvodu do jednoho nebo vice jinych obvodu

7 Zarizeni, které prenasi stridavy proud z jednoho obvodu do jednoho nebo vice jinych obvodu

se snizenim napéti
8 Majici, vyrabeéjici nebo pouzivajici jediné stridavé napéti
9 Konstrukee, ktera tvori pevny vnéjsi ram

10 Elektricky transforméator s jednim vinutim

Choose the correct term from the dialogue
and match it with one of the definitions.

1 A device that transfers an alternating current from one circuit to one or more other circuits with

an increase of voltage

2 Adevice that transfers an alternating current from one circuit to one or more other circuits

with a decrease of voltage
The most important or central part of something

A structure that forms a hard outer frame

A static machine used for transforming power from one circuit to another without changing the frequency

Ahigh accuracy class electrical device used to isolate or transform voltage or current

An electrical transformer with only one winding

3
4
5
6 Astatic machine that provides the final voltage transformation in the electric power distribution system
7
8
9

Having, generating, or using a single alternating voltage

10 Having, generating, or using three alternating voltages of the same frequency, displaced in phase by 120°

Listen to the dialogue and decide
if the statements are true or false.

1 A dynamo is an electrical generator that makes direct current using a commutator.

2 Itis not possible to produce DC voltage directly on the output of the rotating machines.

3 A commutator is installed in a car alternator.

4 The bridge rectifier uses diodes which are made of a semiconductor material.

5 Diodes do not allow current to flow in only one direction.

false 1 _BQADLUQ}
false O
false O
false O

false 1

true 0
true 0
true 0
true 4
true 4




Pay attention to the meanings of the words:
“different” =rtzny, jiny, odli$ny, rozdilny, rozmanity, riznorody,
napadny, zvlastni x “differ” = byt odli$ny, byt rozdilny, lisit se,

rozchazet se, byt riizny, byt v rozporu x “differ from” = lisit se
od, odliSovat se od, byt v rozporu od, neshodovat se s né¢im

by

“varied” = odli$ny, rozlicny, riznorody, kolisavy, proménlivy,
pozménény, stridavy, smiSeny x “vary” = byt proménlivy,
kolisat, li§it se, ménit, menit se, obménit, odchylit, odchylit se,
odliSovat, odliSovat se, pozmeénit x “vary from ... to” = kolisat

mezi ... a, pohybovat se mezi ...

J

AP

Vocabulary

auto-transformer
commutator

core

distribution transformer
electromagnetic
induction

instrument transformer
power transformer
rotating electrical machine
self-excited

separately excited

shell

single-phase

static electrical machine
step-down transformer
step-up transformer
synchronous
three-phase
transformer

winding

BrE/'o:tau traens'fo:ma(r)/ AmE/ otou treens'forma/

BrE/ komjuterte(r)/ AmE/'kamya tettor/

BrE/ko:(r)/ AmE/kor/

BrE/ distr1'bju:[n traens'fo:ma(r)/ AmE/ distra'byufn treens forma/
BrE/1 lektraumaeg'netik/ AmE/1 lektroumaeg’ nettk/
BrE//in'dakfn/ AmE/in"dak[n/

BrE/'instromant traens 'fo:ma(r)/ AmE/ instrament traens'forma/
BrE/'paua(r) treens 'fo:ma(r)/ AmE/ pavar traens'forma/
BrE//reu'tettin 1'lektrikl ma'fi:n/ AmE/ routettin 1'lektrikl ma'fin/
BrE/self 1k 'sartid/ AmE/self 1k 'sartad/

BrE/'sepratli 1k 'sartid/ AmE/ sepratli 1k'saited/

BrE/[el/ AmE/[el/

BrE/'singl fetz/ AmE/'singl feiz/

BrE/ steetik 1'lektrikl ma'fi.n/ AmE/ steetik 1'lektrikl ma'[in/
BrE/step daun treens'fo:ma(r)/ AmE/step daun treens'forma/
BrE/step aAp treens'fo:ma(r)/ AmE/step Ap treens'forma/
BrE/'sinkranas/ AmE/'sinkranas/

BrE/6ri: fe1z/ AmE/6ri feiz/

BrE/traens'fo:ma(r)/ AmE/traens ' formar/

BrE/'waindin/ AmE/ 'waindin/

autotransformator
komutator

jadro

distribu¢ni transformator
elektromagneticky
indukce

pristrojovy transformator
vykonovy transformator
tocivy elektricky stroj

s vlastnim buzenim

s cizim buzenim

plast

jednofazovy

netocivy elektricky stroj
snizovaci transformator
zvySovaci transformator
synchronni

trifazovy

transformator

vinuti

m———
e

J
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Example sentences

Autotransformer is mostly used in a low-voltage range, for industrial, commercial and laboratory purposes.

Using an ohmmeter, check the resistance between the commutator and the armature core.

Any type of transformer is mainly constructed with three parts and those are core,
a primary winding, and a secondary winding.

()

v
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Distribution transformers are generally used in electrical power distribution and transmission systems.
Light is the form of electromagnetic radiation which our eyes are able to see.
Electromagnetic induction phenomena can be explained by a simple example of a coil and a magnet.

Instrument transformers are used to transform the primary voltage or current to values
that are suitable for measuring instruments.

Distribution transformers function in distribution networks defined by lower voltages than power transformers do.
The rotary converter consists of two rotating electrical machines that are directly connected together.

In the self-excited mode, the induction generator is excited with three-phase AC capacitors.
Separately excited generators like this are commonly used for large-scale power transmission plants.
When windings are surrounded by the core, the transformer is a shell type transformer.
Single-phase motors are not usually produced above 5 hp.

Static electrical machines also include inverters and rectifiers.

All the street transformers which we see near our homes are step-down transformers.
Generally, step-up transformers are located at power generation plants.

The most common types of three-phase motors are synchronous motors and induction motors.

Direct use of three-phase electricity is common for big motors.

The transformer is connected to a junction box, usually in the basement.

An armature winding is the winding, in which voltage is induced.

=
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Test 1

Choose the correct spelling
(only one for each sentence).

1 Being excited by a current produced
by the generator itself is called

a) selve-excited a
b) self-excited u
c) self-exciated o
d) self-exited a

2 A machine for generating electric power
which has no moving part is called

a) static electrical machine 4

b) statik electrical machine

¢) static electrikal machine 1

d) static electrical machin

3 The process by which electricity or
magnetism passes from one object to
another without them touching is called

a) indaction a

b) inductien

¢) induktion

d) induction

M Wy

Test 2

Decide which statement is correct
(only one definition is correct).

1
a) The hole in the center of the coil is called the winding. 1

b) A winding is one or more turns of wire forming a
continuous coil through which an electric current
can pass. Q
¢) An autotransformer has more than one windings. Qa
2
a) A rotating electrical machine has a rotating member

and generates, converts, transforms, or modifies
electric power. a

b) A rotating electrical machine has no rotating member
and generates, converts, transforms,
or modifies electric power. a

c) A rotating electrical machine is a machine for generating
electric power which has no moving part.

3
a) Electromagnetic means having no electrical properties.
b) Electromagnetic means having electrical properties only.

c) Electromagnetic means having both electrical
and magnetic properties. a

Speaking task|

Answer the questions below concerning |

electrical machines.
What is an electrical machine and a device?

What is the classification of electrical machines
in terms of motion?

What is the classification of electrical machines
in terms of the direction of flow and the type of
input and output energy?

What is the classification of transformers in
terms of construction?

What is the classification of electrical machine
according to the type of electrical energy?

What are the types of DC generators?

What are the types of alternating current
generators?

Your speaking task will have 150 - 200 words.

ﬁr

Transformer
definition and
working principle

Primary
winding Setfonfiary
N, turns winding
N, turns
Primary — Ma
current 7T fagnetic
I ' Flux D —
——d N\ Secondary
+ p |, current
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Primary q +
voltage < t
Secondary
S voltage
_ [
' '
\\ .. Transformer /
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First Coil First Coil
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Flux
Alternating Source Induced Voltage
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‘Unit 9

Watch the video record about the classification

of electric motors.

Electric motors

e
[ )

Exposition

An electric motor is a machine for
converting electrical energy into mechanical
energy. Most electric motors use the
interaction of a magnetic field and an electric
current passing through a coil. This results in
a torque transmitted to a driven device (e.g. a
vacuum cleaner, an elevator, an electric car).
The reverse process, producing electrical
energy from mechanical energy, is done by
generators such as an alternator or a dynamo.
Many types of electric motors can be run as
generators and vice versa. For example, a
starter for a gas turbine or traction motors
used on vehicles often performs both tasks.

Electric motors run on a direct current
or an alternating current. They consist of
a stationary stator and a moving rotor
attached to the output shaft. Motors are
usually connected to a power supply through
a terminal box with connecting terminals
placed on the stator.

They are classified into DC and AC motors.
The DC motors are then divided into self-
excited, separately excited, and permanent-
magnet motors. The self-excited motors are
further divided into series, compound and

shunt motors.

In the self-excited motors, the armature
and field windings are excited from the same
power supply. The following connections are
possible: a shunt connection - the armature
and the field windings are connected in
parallel; series connection - the armature
and the field windings are connected in
series; and a compound connection.

On the contrary, the AC motors are
then classified into induction motors,
synchronous motors, and linear motors.
The induction motors are either single-phase
or three-phase asynchronous motors.

It's worth mentioning the linear motors.
A linear motor has the stator and the rotor
“unrolled”, thus, instead of producing a
torque, it produces a linear force along its
length.

The advantage of linear induction motors
which use electromagnets is that no physical
contact is required and, thus, wear and
maintenance are minimized. Such linear
motor enables achieving the tremendous 2G
acceleration at the start of the ride.

=3
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Match the Czech
words with their English
equivalents.
maintenance
armature
asynchronous motor
synchronous motor
terminal box

linear motor

stator

wear

rotor

10 terminal

© 00 N Ul W=

A opotiebeni _
B svorkovnice
C stator

D kotva

E svorka

F asynchronni motor
G rotor _
H linearni motor _
I synchronni motor _
J adrZba _

Choose the expressions from the text
and write them next to their definitions.
1 Krabice na elektrickém zarizeni, v niz
jsou privodni kabely pripravené
k pripojeni ke zdroji napajeni

2 Motor, jehoz otacky jsou imérné
frekvenci napajeciho napéti

3 Pohybliva soucast elektrického stroje

4 Nepohybliva soucast elektrického
stroje, v niZ nebo kolem niZ se
otaci rotor

5 Soucast elektrického stroje
(napf. motoru nebo generatoru),
ktera prenasi stiidavy proud

6 Postupné snizovani kvality
zpusobené nepretrzitym pouzivanim

7 Motor, jehoZ magnetické pole
vytvorené ve statoru indukuje
magnetické pole v rotoru

8 Cinnost spocivajici v udrzovani
dobrého stavu véci pravidelnou
kontrolou a v pripadé potreby opravou

9 Elektricky motor, ktery nevykonava
pracovni pohyb rotac¢ni, ale pohyb

posuvny

10 Bod, ve kterém proud vstupuje do
elektrického zatizeni nebo jej opousti

Choose the expressions from the text
and write them next to their definitions.
1 The component of an electric machine

(i.e. a motor or a generator) that
carries alternating current

2 The rotating member of an electrical
machine

3 The activity of keeping something in

a good condition
4 A point at which current enters
or leaves an electrical device

5 A motor whose magnetic field
created in the stator induces
a magnetic field in the rotor

6 A motor in which the motion
between the rotor and the stator i
s linear, not rotary

7 A gradual decrease in quality
caused by continuous use

8 A motor that runs at a speed
proportional to the frequency of

the electric power source

9 Abox located on a piece of electrical
equipment that contains lead-in
cables ready for connecting to

a power source
10 A stationary part in a machine in
or about which a rotor revolves
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°
D I a Iog u e Read and listen to the following dialogue.

A: When talking about electric motors, we could say that the

information needed for connecting the motor is given on
a nameplate. It contains all necessary parameters like an
output power, revolutions per minute, rated voltage,
frequency, rated current, and the starting torque.

B: Sure. Do you know what the most commonly used electric

terminals in the terminal box. For the motor to run, we need
to complete the circuit. There are two ways to do this. The
first way is the delta connection. For this, we connect
the terminals like this: ul to w2, vl to u2, and w1 to v2. The
other way of connecting the terminals is to use the star
connection, also called wye connection. In this method, we
connect between w2, u2, and v2 on only one side.

motor is?

B:In the star configuration, the terminals of the three
branches are connected to a common neutral point. In the
delta configuration, the three branches of the network are
connected in such a way that it forms a closed loop.

A: Of course, it's a three-phase asynchronous AC motor.
Compared to a synchronous motor, in an asynchronous
motor, the speed of the rotor must be less than the speed
of the rotating magnetic field in the stator. The difference
between the speeds is called a slip. A: That's right. There are far more differences between the
two ways. For example, the speed of the delta connected
motors is higher because each phase gets the total of the line
voltage. The speed of the star connected motors is slow as

they receive a much lower voltage.

B: Well. I would like to mention briefly how to connect such a
three-phase asynchronous AC motor.

A: OK. It’s an interesting topic. First, we connect the ends of the
three separated sets of coils in the stator with the connecting

Choose the correct term from the dialogue
and match it with one of the definitions.

—_

Tabulka umisténa na elektromotoru, na niz jsou uvedeny v§echny jeho parametry potrebné pro zapojeni

2 Veli¢ina, ktera vyjadfuje mnozstvi prace vykonané za jednotku ¢asu

w

Jednotka, ktera se pouziva k vyjadreni rychlosti otac¢eni nejriiznéjSich mechanickych zarizeni,
napt. tocivych stroja

Napéti, kterym je oznacena sit nebo zarizeni a na které se vztahuji provozni charakteristiky

Kroutici moment, ktery vznika na hrideli elektromotoru pti rozbéhu

Rozdil mezi otaCkami rotoru a otackami to¢ivého magnetického pole ve statoru

Napéti mezi libovolnymi dvéma fazovymi vodici

Usporadani, nastaveni nebo seskupeni

© 00 g O Ul s

Zapojeni, v némz jsou zacatky nebo konce vinuti zapojeny do uzlu a druhé
vyvody vinuti jsou pripojeny ke svorkam

10 Zapojeni, v némz je zacatek jedné faze spojen s koncem vinuti sousedni faze

Choose the correct term from the dialogue
and match it with one of the definitions.

The torque applied by an electric motor when it starts from a stationary state

The voltage given to electrical equipment or devices which refers to specified operating conditions

The difference between the speed of the rotor and the speed of the rotating magnetic field in the stator

A plate on an electric motor showing all its necessary parameters for connecting

A connection in which the terminals of the three branches are connected to a common neutral point

The voltage between any of the two-phase lines

The number of turns completed in one minute around an axis

A connection in which the beginning of one phase is always connected with the end of the adjacent phase

© 00 3 O Ul B W N -

Work or energy produced per unit of time

10 A group of components interconnected to perform a desired circuit function

6 Listen to the dialogue and decide
if the statements are true or false.

1 An electric motor is connected to a power supply through a terminal box located on the stator.true 1 false
2 The 1LA7-130 motor by Siemens is a synchronous motor. true 1 false 0
3 When ordering a motor from a manufacturer, it is necessary to know its order number. true O false 1
4 The rated current of the 1LA7-130 motor by Siemens is 10.3 A. true 0 false O

5 The rated voltage, frequency and shaft diameter of both motors are different. true O false O




' Language spot

Pay attention to the meanings of the words: “solenoid” and
“electromagnet”.

A solenoid is an electromagnet, but an electromagnet need
not necessarily be a solenoid. An electromagnet is an electrically
induced magnet. As the name implies, it is a core of magnetic
material such as iron surrounded by a coil of wire through which
an electric current is passed in order to magnetise the core.

A solenoid is a cylindrical coil of wire acting as a magnet

——
=
when carrying an electric current. A solenoid is the same as
an electromagnet but without a core of material that can be
magnetised, i.e. iron.
A solenoid still produces a magnetic field, but not as strong as an
electromagnet of the same size. In fact, the magnetic field with the
iron core is more than one thousand times stronger.

So, we can say that an electromagnet is a coil of wire around an
iron core. A solenoid is just a cylindrical coil of wire.

J
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Vocabulary

armature BrE/ a:matfa(r)/ AmE/ armatfer/
asynchronous motor BrE/er'sinkranas 'mauta(r)/ AmE/e1'sinkranas 'moutar/
configuration BrE/kan figa re1fn/ AmEkan figya re1fn/

delta connection
line voltage
linear motor

maintenance BrE/'meintanans/ AmE/'meintnans/ adrzba
nameplate BrE/'nexmple1t/ AmE/ 'nexmplett/ vyrobni Stitek
output power BrE/ autput 'pave(r)/ AmE/ autput 'paver/ vykon

rated voltage

revolutions per minute, rpm
rotor

slip

star connection

starting torque

BrE/'rauta(r)/ AmE/ routar/
BrE/slip/ AmE/slip/

stator BrE/'stera(r)/ AmE/ ste1tar/ stator
synchronous motor BrE/sinkrenas 'mauta(r)/ AmE/sinkranas 'mouter/ synchronni motor
terminal BrE/'t3:m1inl/ AmE/"tarmanl/ svorka

terminal box BrE/ 't3a:m1nl boks/ AmE/'t3:m1nl ba:ks/ svorkovnice
wear BrE/wea(r)/ AmE/wer/ opotrebeni

BrE/'delte ka'nekfn/ AmE/'delte ka'nek|n/
BrE/ lain 'veaultidz/ AmE/lain 'voultid3z/
BrE//'lnia(r) 'mauta(r)/ AmE/ Itnisr 'mouter/

BrE/ 're1tid 'veultid3z/ AmE/ 'rettid 'voultrdz/
BrE/ reva'lu:Jnz pa(r) ‘'minit/ AmE/ reva'lufn par ‘minat/

BrE/sta:(r) ka'nekfn/ AmE/star ka'nek|n/
BrE/ 'sta:tin to:k/ AmE/'sta:rtin to:rk/

|}

kotva

asynchronni motor
konfigurace

zapojeni do trojihelniku
sdruzené napéti
linearni motor

jmenovité napéti
otacky za minutu
rotor

skluz

zapojeni do hvézdy
zabérovy moment

Example sentences

The main function of the armature is to rotate the shaft or axel to which it is attached.

An induction motor never rotates at synchronous speed; therefore, it is called an asynchronous motor.
A variety of different configurations are possible for these devices.

After the start, the circuit is switched to delta connection and the motor receives the rated voltage.

Three-phase motors run on line voltage.

The main advantage of a linear motor is its ability to generate large forces and, as a result, to develop significant acceleration.
Electric motors need preventive maintenance in order to function well.

When the motor is used at other voltages than the voltage indicated on the nameplate, its performance will be affected.

A surround sound system from BOSE drives 14 loudspeakers with up to 465 watts of output power.

A rated voltage is one of the parameters which are shown on a motor's nameplate.

Calculating revolutions per minute is one of the parameters which are essential when choosing a motor for a given

application.

The term of a rotor refers to alternating-current machines while in direct-current machines, the rotor is called an armature.

The slip will never become zero in an induction motor.

A half-wave rectifier may be considered as a star connection, because it returns the current through the centre (neutral) wire.
The starting torque is usually less than the torque when the motor is running at full speed.

In linear motors, the core of the stator is unrolled into a line.

The synchronous motor uses a stator just like an induction motor to generate a rotating magnetic field.
A stator of an asynchronous motor has three sets of coils connected with terminals in a terminal box.
Generators, motors and their terminal boxes shall be accessible for inspections, measurements and repairs.

The parts of a motor showing wear must be replaced.

READING
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Test 1 Test 2

Choose the correct spelling Decide which statement is correct
(only one for each sentence). (only one definition is correct).
1 A box, located on a piece of electrical equipment 1
that contains lead-in cables ready for connecting a) A rotor is a moving part of an electric motor. O
wer rce is call . . .
to a power source is called b) A rotor is a stationary part of an electric motor. Q
a) teminal boks o ¢) A rotor is a moving part of a transformer. Q
b) terminal box a 2
¢) terminel box o a) A synchronous motor is an induction motor. a
d) terminal boks - b) A synchronous motor runs at a speed proportional to the
2 A motor, in which the motion between the rotor frequency of the electric power source. u
and the stator is linear, not rotary is called ¢) There is a slip between the speed of the rotor
i b a and the speed of the rotating magnetic field
a) liner motor in a synchronous motor. Q
b) linear motor - 3
9 l{n(.ear motr - a) There is no terminal box on the stator. m
dy liniar motor - b) A stator is a moving part of an electric motor. a
3 A gradual decrease in quality caused by c) A stator is a stationary part of an electric motor. Qa
continuous use is called
a) vear o
b) weer a
¢) wier .
d) wear -

®

ertte n ta s k The nameplate of the electric motor and its
connection according to data

Describe the star and delta connections
of a three-phase asynchronous motor. SHEMENS 13L;;40(§O &AAE‘IS 60034 C @
The pictures can help you. | NolD 005563-0010-001 ThQIF 80 IP 55 IM B3
Your written task will have 150-200 | SOHz a/Y 2307400V | 60Hz Y 460 V
words. . 055 kW 063 kW 141 A .
cos vy 082§ 1395/min Qs 081 1695/min
A/Y 220-24R/380-420 V
26-26/15-15§
321443 1001

The star connection of The star connection of the electric
the electric motor motor corresponds to the voltage
of 3x400V

The terminal box of a 3-phase asynchronous electric
motor - star connection/Y

L1 L2 L3

\ 1@%

The terminal box of a 3-phase
asynchronous motor
- star connection/Y
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'Unit 10

' Safety at work in electrical enginee

(W

Exposition

Safety at work in electrical engineering
means to recognize hazards associated
with the use of electrical energy and to
take precautions so that hazards do not
cause injury or death. The safe operation
of electrical equipment is verified by
regular inspections, and the operators are
regularly trained and tested. Everyone at
the workplace shares the responsibility
to identify and control the hazards. Only
persons with an electrical qualification and
sufficient experience may perform work
under voltage.

If a technician comes into contact
with energized equipment, then the
equipment may harm the technician. There
is a possibility of suffering electric shock
or getting an arc flash burn, a thermal burn
or a blast injury.

An electric shock occurs when a person
comes into contact with an electrical
energy source. That means the direct

action of an electric current on the human
body by touch or by adverse effects caused
by an electric current. Electrical energy
flows through a portion of the body causing
a shock. The exposure to electrical energy
may result in no injury at all, or may result
in major damage, or death. The electric
shock by contact may result from:

a contact with dangerous live parts
against the ground, a contact between
dangerous live parts of different polarity, a
contact with non-living parts of electrical
equipment, where dangerous voltages can
be generated in the event of a fault.

Electrical accidents may occur at any
time or place. They cause countless injuries.
Injury could be minimised and many lives
saved if proper rescue techniques are
used and first aid provided. There should
always be an emergency response plan for
electrical maintenance or work.

Match the Czech
words with their English
equivalents.
accident

energized equipment
precaution

injury

harm

rescue

first aid

live part

electric shock

10 hazard
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A riziko
B ublizit
C opatfeni (bezpecnostni)
D araz el. proudem

E zranéni, Graz

F zarfizeni pod napétim
G cast pod napétim _
H prvni pomoc _
[ zachrana

J nehoda, havarie

1 Zdroj mozného zranéni
nebo poskozeni zdravi

Choose the expressions from the text
and write them next to their definitions.

2 Poskodit nékoho fyzicky,

or to avoid danger

moralné nebo psychicky

3 Néco, co se déla predem, aby se
predeslo problémim nebo nebezpedi

4 Nahly pritok elektfiny Casti téla,
ktery zplisobuje bolest a nékdy i smrt

or mentally

5 Poskozeni zptsobené na téle Cloveka
nebo zvirete, napriklad pri nehodé

or damage to health

6 Zarizeni, které je elektricky pripojeno
nebo ma zdroj napéti

7 Vodivy dil pod napétim

a source of voltage

8 Jednoduché lékarské oSetreni, které
je nékomu poskytnuto pred prichodem
lékare nebo pred tim, nez muze byt
osoba prevezena do nemocnice

and sometimes death

or damage

9 Cin, kterym se nékomu pomaha
z nebezpecné nebo neprijemné
situace

10 Neprijemna udalost, ktera se stane
necekané a zpasobi zranéni
nebo skodu

be taken to a hospital

Choose the expressions from the text
and write them next to their definitions.

1 Something that is done in advance
in order to prevent problems

5 A source of possible injury

2 Aharm done to a person's or an animal's
body, for example in an accident
3 The act of helping someone out of
a dangerous or unpleasant situation
4 To injure physically, morally,

6 The equipment that is electrically
connected to or having

7 A sudden flow of electricity through
a part of the body, causing pain

8 An unpleasant event that happens
unexpectedly and causes injury

9 An energized conductive component

10 A simple medical treatment that is
given to someone before a doctor
comes or before the person can

41



°
D I a Iog u e Read and listen to the following dialogue.

A:In order to prevent electrical accidents at a workplace, relevant A: They must be cautious while testing or replacing electrical

B:

A:

B

precautions must be taken. Do you know any of them?

Sure. First, we have to watch out for loose cords and wires. Loose
cords and wires can cause physical hazards and even electrical
hazards.

Of course. Electricians must wear proper personal protective
equipment (PPE). The kind of PPE required will depend on
the type of the electrical machine or device, and the task to
be performed. Nevertheless, insulated gloves, goggles or a
shield, and other means are important to use where necessary.
Safety signs must be posted at a workplace to warn the workers
of the risks of electrical accidents and remind them to wear PPE.

: Well, some panels and equipment get hot while operating. In

that case, the workers have to use caution around such heat
sources. PPE like gloves or flame-resistant clothing may be
required in these areas, and a fire extinguisher may come in
handy.

components. All levels of voltage should be considered equally
dangerous. Even the voltage levels which cannot produce
electric shock should also not be ignored. The electricians
should check and confirm that the circuit is dead before
touching it for repairing, maintenance or any other work. Never
try to repair energized equipment. Always check whether it is
de-energized first by using a tester. Always use insulated tools
while working on an electrical device or an electric circuit.

: It's also necessary to avoid water at all times when working with

electricity. Never touch or try to repair any electrical equipment
or circuits with wet or damp hands. Wet hands reduce the
resistance of the human body and result in more current passing
through the body when touching a live part of an electrical
device.

A: Electricians cannot wear any metal objects because these are

very good conductors of electric current and when working
under voltage, an accidental contact of a metal part with a live
part could result in a very serious injury.
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Choose the correct term from the dialogue
and match it with one of the definitions.

Konani, které pokud mozno zmensuje rizika

Davat si pozor na to, co fikate nebo délate, zejména abyste se vyhnuli nebezpeci nebo chybam
Ochranny odév, prilba, ochranné bryle apod. uréené k ochrané t€la uZivatele pred zranénim nebo infekci

Odév na ruku s oddélenymi ¢astmi pro kazdy prst a palec

Bryle, které tésné priléhaji k obliceji a chrani o¢i pred vétrem, prachem, vodou atd.

Zabranit tomu, aby se stalo néco Spatného

Kovova nadoba s vodou nebo chemikaliemi uvniti* k haseni malych pozart
Rozpoznatelny symbol, ktery varuje pred potencialnim elektrickym nebezpec¢im nebo je identifikuje

Odpojeny od zdroje energie

10 Ochranny kryt obli¢eje, ktery je obvykle vyroben z prithledného plastu a nosi se zejména proto,

aby se zabranilo zranéni

gl s W=

6
7
8
9

10 A metal container with water or chemicals inside for putting out small fires

Choose the correct term from the dialogue
and match it with one of the definitions.

Being careful about what you say or do, especially to avoid danger or mistakes
A pair of glasses that fit closely to the face to protect the eyes from wind, dust, water, etc.

Care that you take in order to avoid danger or mistakes; not taking any risks

Disconnected from a power source

A protective covering for the face that is commonly made of clear plastic

and is worn specially to prevent injury

Protective clothing, helmets, goggles, etc. designed to protect the wearer's body from injury or infection

To prevent something bad from happening

A piece of clothing for the hand with separate parts for each finger and the thumb

Arecognizable symbol that warns of or identifies potential electrical hazards
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Listen to the dialogue and decide
if the statements are true or false.

B.EAQ!&J

1 An electric current passing through the body can cause internal damage, a cardiac arrest or another injury. trueld false 0

2

3 A person who has been injured by contact with electricity shouldn't be seen by a doctor.
4 Move the source away from you and the person using a dry, non-conducting object.

5 If the person shows no signs of breathing, or movement, don’t carry out an indirect cardiac massage.

Even a small amount of electricity can be fatal.

truell false O
truell false O
truell false O
truell false O
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' Language spot o

Pay attention to the English words that have different meanings. how to express “to provide”; for example, to render, to supply, to
For example, the word “wear” In relation to equipment or its grant, to give.
parts, it means “opotrebeni” In relation to “personal protective

” w

equipment’, it means “nosit”, “mit na sobé” All these words concern, among others, safety and are frequently

used in professional practice.
There are several options how to express “to avoid”; for example,

to prevent (from), to keep from; and how to express “to follow”; for

example, to meet, to observe, to adhere to, to comply with; and

Vocabulary

accident BrE/ aeksident/ AmE/ aeksadeant/ nehoda, havarie

be cautious BrE/bi 'ko:fes/ AmE/bi 'kofes/ opatrny, obezretny
caution BrE/'ko:fn/ AmE'kofn/ opatrnost
de-energized BrE/d1'enad3arzd/ AmE/d1'enar d3aizd/ bez napéti

electric shock BrE/1 lektrzk 'fok/ AmE/1'lektrik fak/ uraz elektrickym proudem
energized equipment BrE/'enad3zaizd 1’ kwipment/ AmE/ enar d3zaizd 1'kwipmant/ zarizeni pod napétim
fire extinguisher BrE/ farer 1kstingwifa(r)/ AmE/ fazer 1k stingwifor/ hasici pristroj

first aid BrE/fa:st exd/ AmE/forst exd/ prvni pomoc

glove BrE/glav/ AmE/glav/ rukavice

goggles BrE/'goglz/ AmE/'gaglz/ ochranné bryle

harm BrE/ha:m/ AmE/harm/ ublizit

hazard BrE/'hsezad/ AmE/"haezard/ riziko

injury BrE/'tnd3eri/ AmE/'1ndzeri/ zranéni, Graz

live part BrE/latv pa:t/ AmE/laiv pa:rt/ Cast pod napétim
personal protective equipment BrE/'pa:senl pra'tektrv 1'kwipmant/ AmE/ parsanl pra'tekitv 1'kwipment/  ochranné pomtcky
precaution BrE/prt'ko: [l AmE/pr1'ko:fn/ opatreni (bezpecnostni)
rescue BrE/'reskju:/ AmE/ reskyu/ zachrana

safety sign BrE/ serfti satn/ AmE/'setfti sain/ bezpecnostni znacky
shield BrE/fi:Id/ AmE/fild/ stit

to avoid BrE/te o'vord/ AmE/te a'vord/ vyhnout se

— —

A

Example sentences () &

Accidents at work can sometimes result in serious injury.
Auto companies are taking a cautious approach toward introducing electric cars.
Be sure to use caution when walking across a patch of ice.

Electrical work can be performed only on de-energized equipment.

The ground connection prevents a person from receiving an electric shock from the appliance.
Only employees qualified for the task may work on or near energized equipment.

Notices give details of how to evacuate and where to find fire extinguishers in the event of a fire.
While one of you gives first aid, the other should call the ambulance.

Rubber-insulated gloves are differentiated by classes that correspond with voltage ratings.

Goggles provide better protection than safety glasses, and are effective in preventing eye injury from chemical hazards, dusty
environments and welding.

Thankfully no one was harmed in the accident.

Safe work practices and the use of protective equipment may be needed for exposures to electrical hazards.
The passengers escaped with only minor injuries.

Coming in contact with live parts can cause an injury or death.

The purpose of personal protective equipment is to reduce employee exposure to hazards.

You must take all reasonable precautions to protect yourself and your family.

The victims were taken to hospital by the rescue team.

Electrical safety signs and signals play a vital role in safeguarding from electrical hazards.

Safety glasses or goggles must always be worn underneath face shields.

The entire system is designed to be water resistant in order to avoid electrical hazards.
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Test 1 ‘!

Choose the correct spelling
(only one for each sentence).

1 A sudden flow of electricity through a part of
the body, causing pain and sometimes death is
called

a) electrik shock o
b) electric shok a
¢) electric shock EI
d) elektric shock a

2 The equipment that is electrically connected
to or having a source of voltage is called

Test 2 1

Decide which statement is correct
(only one definition is correct).

1

a) There are no hazards when carrying out maintenance work
on an electrical machine. u

b) An electrical hazard is a serious workplace hazard that
exposes workers to burns, electric shocks, or explosions.d

¢) A hazard is not a source of possible injury or damage to

health. d

2
a) To harm means to prevent something bad from happening.
]

a) enrgized equipment - b) To harm someone means to help her of him get out of a
b) energized ekvipment . dangerous or unpleasant situation. a
c) energaized equipment a ¢) Live parts of an electrical machine may harm persons that
d) energized equipment O are working on or with the machine. d
3
3 An energized conductive component is called
9 P a) Precaution is something that is done after an accident in
a) liv part - order to prevent problems or to avoid danger. d
b) laiv part . b) Precaution is something that is done in advance in order to
¢) live part O prevent problems or to avoid danger. u
d) laive part 0 ¢) When working with electrical equipment, it is not necessary
to take any precautions. ]
—
Speaking task - Workpl
Explain the precautions you will have to
take when you do any electrical work. Then sa ety
describe the electrical rescue techniques you
could do as a witness of an electrical accident.
Your speaking task will have 150-200 words. personal protective
O equipment
injury electric .
R shock energized
“ equipment
accident | r I I \
.
0 ‘
o [
o ]
. goggles |
° 0
. 0
rescue o
.
shield o
it
[ 4
o
° .® L4
first aid gloves
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