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PART 1

lectrotechnics and Electronics

UNIT 1

A. Text
Electricity and Electrons

You have a strong and wonderful helper. It is always ready to help you. It gives light to your
room when you turn on a switch. It shows you TV pictures when you turn a knob. It carries your
voice to others when you talk on the telephone. What is it? Yes, the name of this helper is
electricity. We are so used to electric lights, radio, televisions, telephones and Internet that it is
hard to imagine what life would be like without them™. In electricity’s absence, people grope
about in ﬂickering candlelight, cars hesitate in the streets because there are no traffic lights to
guide thein, and food spoils in silent refrigerators, to talk over long distance we are left with
smoke signals and postcards.

Many years ago, scientists had very vague ideas about electricity 21 About 2000 years ago,
Wang Chong, a Chinese philosopher, discovered that if one rubbed a piece of amber with a piece
of fur or wood, he could always produce electricity. Scientists say today that the amber had
become charged with electricity. Until the 19th century, no one knew much more about this. As
the times went on, many of them thought of it as a sort of “fluid” that flowed through wires as
water flows through pipes, but they could not understand what made it flow. Many of them felt
that electricity was made up of tiny particles of some kind, but trying to separate electricity into
individual particles baffled them.

Then, the great American scientist Millikan, in 1909, astounded the scientific world by
actually weighing a single particle of electricity and calculating its electrical charge. This was
probably one of the most delicate weighing jobs ever done by mant), for a single electric particle
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weighs only about half of a millionth of a millionth of a millionth of a millionth of a pound. The
particle is much smaller than you can imagine. To make up a pound it Would take more of those
particles than there are drops of water in the Pacific Ocean.

They are no strangers to us, these electric particles, for we know them as electrons. Every
single thing you have ever seen is made up of thousands of hundreds of atoms, and every atom
contains one or more electrons. When large numbers of electrons break away from their atoms
and move through a wire, we describe this action by saying that electricity is “flowing” through
the wire'®). Yes, the electrical “fluid” that early scientists talked about is nothing more than
electrons flowing along a wire! »

But how can individual electrons be made to break away from atoms? The answer lies in
the structure of the atoms themselves. In many materials, the electrons are tightly bound to the -
atoms. Wood, glass, plastic, ceramic, air, cotton ... These are all examples of materials in which
electrons stick with their atoms. Because the electrons don’t move, these materials cannot
conduct electricity very well, if at all. These materials are electrical insulators. )

But most metals have electrons that can detach from their atoms and move aroundl™. These
are called free electrons. Gold, silver, copper, aluminum, iron, etc., all have free electrons. The
loose electrons make it easy for electricity to flow through these materials, so they are known as
electrical conductors. They conduct electricity. The moving electrons transmit electrical energy
from one point to another. ‘

An atom of aluminum, for example, is continually losing an electron, regaining it (or
another electron), and losing it again. An aluminum atom normally has 13 electrons, arranged in
three different orbits around its nucleus'®. The inside orbit has 2 electrons. The next larger orbit
has 8. The third orbit has only 3 electrons. It is this outside electron that the aluminum atom is
continually losing, for it is not very closely tied to the atom. It wanders off, replaced by another
free roving electron, and then this second electron also wanders away.

Consequently; in an aluminum wire free electrons are floating around in all directions
among the aluminum atoms. Thus, even though the aluminum wire looks quite motionless to
your ordinary eye, there is a great deal of activity going on inside it.

If the wire were carrying electricity to an electric light or to some other electrical device,
the electrons would not be moving around at random. Instead, many of them would be rushing in
the same direction from one end of the wire to the other.

Thus, electricity needs a conductor in order to move. There also has to be something to
make the electricity flow from one point to another through the conductor. One way to get
electricity flowing is to use a generator. A generator uses a magnet to get electrons moving.
Faraday and Henry discovered how magnets could be used to make electricity flow in a wire.
Another way is chemical. Volta’s voltaic pile, or battery, is a chemical device that makes

electricity (or electrons) flow in wires.
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New Words and Technical Terms

electricity [lek trisiti] n H, ¥
electronic [iek'tronik] n. HF
switch [swit]] n. JFk
flickering ['flikarin] adj. MR, BRE, BRIBIK
candlelight ['keend(a)llait) n. Mk, BE
refrigerator [rifrid3ereits] n. BIKFE, WIRE
amber ['eebsa] n. 3R
rub ['rAb) v. B
vague ['veig] adj. AWM
particles ['pa:tikalz) n. KT, ok
sort ['so:t] n. %, K5
baffle ['beefl] v. B, FHES, A
astound [es'taund] v. [FEMR
delicate ['delikit] -adj. WETOH, REH, BEN
atom ['eetom] n. RF '
bound [baund] v. 8, RRE
detach [di'teet/] v. 27, 48
insulator [insju'leita) n. fgk
conductor [ken'dakts] n. &
wander ['wanda] v. 5, WE
rove ['rauv] v. 8F; n B, WIR, HY
motionless ['mauflis] adj. INzhlg, FEIER
random [reedem] adj. fBARK, HEEM
generator ['dzenareita] n. KHEHL
battery ['bestori] n. Hijth
magnetic [meeg'netik] adj. BER), HHIMER, BARIIAN
electrical charge B :
electrical energy HRE
electric light BT
electrical device BRI &
electric wire 2R
Notes

[1] We are so used to electric lights, radio, televisions, and telej)hone that it is hard to
imagine what life would be like without them.
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BAT AT . LB H. B EIER IR, FTUREEEEHTEN, &
TMKAER SR AT

Be used to sth. ] F+++-++; T used to do sth. MR FRITEH H - .

[2] Many years ago, scientists had very vague ideas about electricity.

RZELIRT, FhEERNIN B RIME ST IR .

Have very vague ideas about sth. XJ+--+-- NEIRFE R, 4z HD,

[3] This was probably one of the most delicate weighing jobs ever done by man.

XATRER AR Mot KRBT B T/EZ —

Ever done by man f& it = 4HaEEE, 15 weighing jobs.

[4] When large numbers of electrons break away from their atoms and move through a wire,
we describe this action by saying that electricity is “flowing” through the wire.

HAEKETHE R CRA” H B FLEIN, ZERA ¥R EE FLE “R
We describe this action by saying that FRAIERAIX AT AR A -+--+; break away FE,
Fi B e e oo (RIR4D.

[5] But most metals have electrons that can detach from their atoms and move around.

ERERZERNETREBSENNRT S, FER.

AL that can detach from their atoms and move around & —/NEBEMA], BAFEAITIE
electrons.

[6] An aluminum atom normally has 13 electrons, arranged in three different orbits around

its nucleus.

—MBRFEEE 13 40MEF, ENHIERFZAR = MARPEE L. JAK orbit
BIEMEKE R, nucleus BIEZ. % T

Exercises

[. Choose the one that best suits the sentence according to the text.
1. is the wonderful helper to our life according to the passage.
A. radio B. television C. electricity D. Internet
2. The weight of an atom is .
A, one pound B. half pound C. million pounds D. hard to imagine
3. The tiny particles are '
A. atoms B. electrons C. electricity D. conductors
4. In normal situation, ceramic is

A. insulator B. conductor C. semi-conductor D. none of the above
5. There are electrons in the second orbit of aluminum atom.
A. 13 B.2 . C.8 D.3

6. In order to make the electricity flow along one direction, we can use
A. generator B. battery C. Volta’s voltaic pile D. All of the above
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Il . Try to match the following columns.

Electricity PIE
Electron JEF
Atoms A
Orbit R, M
Electrical energy FHRE
Magnetic G

B. Reading

How electricity is generated

Electricity is the flow of electrical power or charge. It is a secondary energy source which
means that we get it from the conversion of other sources of energy, like coal, natural gas, oil,
nuclear power and other natural sources, which are called primary sources.

An electric generator is a device for cohverting mechanical energy into electrical
energy. The process is based on the relationship between magnetism and electricity. When a wire
or any other electrically conductive material moves across a magnetic field, an electric current
occurs in the wire. The large generators used by the electric utility industry have a stationary
conductor. A magnet attached to the end of a rotating shaft is positioned inside a stationary
conducting ring that is wrapped with a long, continuous piece of wire. When the magnet rotates,
it induces a small electric current in each section of wire as it passes. Each section of wire
constitutes a small, separate electric conductor. All the small currents of individual sections add
up to one current of considerable size. This current is what is used for electric power.

An electric utility power station uses either a turbine, engine, water wheel, or other similar
machine to drive an electric generator or a device that converts mechanical or chemical energy to
generate electricity. Steam turbines, internal-combustion engines, gas combustion turbines, water
turbines, and wind turbines are the most common methods to generate electricity. Most power
plants are about 35 percent efficient. That means that for every 100 units of energy that go into a
plant, only 35 units are converted to usable electrical energy.

Most of the electricity in the United States is produced in steam turbines. A turbine converts
the kinetic energy of a moving fluid (liquid or gas) to mechanical energy. Steam turbines have a
series of blades mounted on a shaft against which steam is forced, thus rotating the shaft
connected to the generator. In a fossil-fueled steam turbine, the fuel is burned in a furnace to heat
water in a boiler to f)roduce steam.

Coal, petroleum (oil), and natural gas are burned in large furnaces to heat water to make
steam that in turn pushes on the blades of a turbine. Coal is the largest single primary source of
energy used to generate electricity in the United States. In our country, more than half of the
country’s electricity used coal as its source of energy.
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Natural gas, in addition to being burned to heat water for steam, can also be burned to
produce hot combustion gases that pass directly through a turbine, spinning the blades of the
turbine to generate electricity. Gas turbines are commonly used when electricity utility usage is
in high demand. A part of the nation’s electricity was fueled by natural gas.

Petroleum can also be used to make steam to turn a turbine. Residual fuel oil, a product
refined from crude oil, is often the petroleum product used in electric plants that use petroleum to
make steam. Petroleum was used to generate about three to four percent of all electricity
generated in our country.

Nuclear power is a method in which steam is produced by heating water through a process
called nuclear fission. In a"nuclear power plant, a reactor contains a core of nuclear fuel,
primarily enriched uranium. When atoms of uranium fuel are hit by neutrons they fission (split),
releasing heat and more neutrons. Under controlled conditions, these other neutrons can strike
more uranium atoms, splitting more atoms, and so on. Thereby, continuous fission can take place,
forming a chain reaction releasing heat. The heat is used to turn water into steam, that, in turn,
spins a turbine that generates electricity. Nuclear power was used to generatek about 20% of all
the country’s electricity in 2005.

Hydropower, the source for almost 7% of electricity generation, is a process in which
flowing water is used to spin a turbine connected to a generator. There are two basic types of
hydroelectric systems that produce electricity. In the first system, flowing water accumulates in
reservoirs created by the use of dams. The water falls through a pipe called a penstock and
applies pressure against the turbine blades to drive the generator to produce electricity. In the
second system, called run-of-river, the force of the river current (rather than falling water)
applies pressure to the turbine blades to produce electricity.

Geothermal power comes from heat energy buried beneath the surface of the earth. In some
areas of the country, enough heat rises close to the surface of the earth to heat underground water
into steam, which can be tapped for use at steam-turbine plants. This energy source generated
less than 1% of the electricity in the country in 2005.

Solar power is derived from the energy of the sun. However, the sun’s energy is not
available full-time and it is widely scattered. The processes used to produce electricity using the
sun’s energy have historically been more expensive than using conventional fossil fuels.
Photovoltaic conversion generates electric power directly from the light of the sun in a
photovoltaic (solar) cell. Solar-thermal electric generators use the radiant energy from the sun to
produce steam to drive turbines. In 2005, less than 1% of the nation’s electricity was based on
solar power.

Wind power is derived from the conversion of the energy contained in wind into electricity.
Wind power, less than 1% of the nation’s electricity in 2005, is a rapidly growing source of
electricity.

Biomass includes wood, municipal solid waste (garbage), and agricultural waste, such as
corncobs and wheat straw. These are some other energy sources for producing electricity. These
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sources replace fossil fuels in the boiler. The combustion of wood and waste creates steam that is
typically used in conventional steam-electric plants. Biomass accounts for about 2% of the
electricity generated in the United States.

New Words and Technical Terms

nuclear ['nju:klia] adj. T8, RFH, &8, L8
generator ['d3ensreita] n. KREH, KEH

magnetism ['meegnitizem] n. W1, WE0, W
conductive [kan'daktiv] adj. 2K -

magnet ['meegnit] n. MifE, WiEk

shaft [Ta:ft] n.

stationary ['steif onari] adj. [EEH

considerable [ken'sidarabl] adj. FHEK (B ¥, EEXEN
convert [kan'va:t] v. FH, i

plant [plan:t] n. H¥, &, IJ, £H, &%
furnace ['fo:nis] n. F, B

blades [bleid] n JI, JIR

utility [ju:'tiliti] n. %H, 4

usage [ju:zidzi] n. £/, %

refine [ri‘fain] n. ¥k, K

fission [fifan] n. A

reactor [ri'sekta] n. RRACHE

split ['split] v. 38, 8

biomass [baisumees] n. (BAIERBGERAKD £9E
combustion [kam 'bast[an] n. BR%E

uranium [j ua'reiniom] n. &

neutrons ['nju:tron] n. $F

photovoltaic [fautauvai'teiik] adj. JLEH

hydroelectric ['haidrai'lektrik] adj. KITESH

reservoir [reze:vwa:] n. KE, EKih

penstock [penstok] n. Ki#, KE, EHKE, KB
electric utility industry B Tl

Steam turbines AL

internal-combustion engines AL

gas combustion turbines RS

water turbines, wind turbines, kinetic K#, R#, sheg

Residual fuel oil FRA R

crude oil JR



