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Lesson 1

Electron and Electric Current

BB FFN B

Atoms have three basic particles: protons, electrons,

and neutrons. An electron has a unit negative charge, a

proton has a unit

- | neutron
positive charge,and |
| electron
a neutron has no

charge. ?When: we
apply seme kind of

proton
energy ( electremag-

netic,  chemical, V

etc. )to atoms, some Figurebasic particles of an atom
of the electrons may get away from their trails. We call

them free elébtrons.

If we have a concentration of positive charge in one
place and negative charge in another place,a current will
flow from the positive to the negative if we connect the
two areas using a conductor.

All metals are good conductors because there are a

great number of free electrons in them. When an electric

1D
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field is built by applying a voltage to the conductor, all
the free electrons will be made to move in one direction,

so an electric current is formed.

Electrical potential difference giving
rise to an 'electrical pressure’

Direction of electron flow

Higher concentration  Lower concentration
of electrons of electrons (a
shortage of electrons)

A

- +
Battery

Conventional flow of electric current, as distinct from
electron flow, is stated as being in the opposite direction
(fromBto A)

1

In liquids, current is formed by ion drift. An atom
whiclf has extra electrons is called negative ion, whereas
with too few electrons called positive ion. The direction of
current is stated as being in the same direction as the pos-
itive ion drift, the opposite direction to the negative ion
moving.

An electric current needs a complete pathway of con-

ductors, called a circuit

<20
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New words and expressions 4= 18] 145 15
electron/i'lektran/n. B,F

electric/iektrik/adj. By Y, By, BZHHY
current/"Karant/n. B, K, S5

atom/ &tom/n. T

particle/ paztikl/n. B, fbr, R &2
proton/"proutan/n. §i ¥

neutron/'nju:tron/n. FF

unit/ juinit/n. ™MK, (GH8) B
negative/'negtiv/adj. B K, LK), B S, 14AR 17
charge/ tfa:dz/n. i fi , HLfif

energy/ enadzi/n. X5 f1 , KEH , fE &
electroinagnetic/i, lektrau-maegnitik/adj. Hi @[
chemical/ -kemikal/adj. {228 n. fh25H) 5 | L2625 5
apply/arplai/vt. vi. BiF, &

free electron B HH T
concentration/*Konsen-treifon/n. £, 4 L0 Ik
46, E

metal/'megl/n. %R

conductor/kan-dakea/n. F{&

a great number of XK, 1FEZH

electric field H31%

voltage/"vaultidz/n. #1 & , (R 455
direction/direkfon/n. 5[, 35 5, i
form/form/v. JE A, ¥ RL, HEF , () 4L A%

<30
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ion/-aian/n. 1

Notes on the text X iF R

1. When we apply some kind of energy ( electromag-
netic, chemical , etc. ) to atoms, some of the electrons may
get away. RNV IR FHEMFEFGER (FBRLEE, fL2EH
%), —sei Tl Oy Bl # T

apply - to -+ B FEIN T 3B B TF o Bl
.

Apply TIPS( Theory of Inventive Problem Solving) to

technology forecasting

ROLJF TIPS (B ff B [ BBL G 07 % ) #E 4T BOR L

get away : B FF , GEFF . 4.

He wanted to come along,but couldn’t get away.

8 E ke E , [BREAIT.

2.1f we have a concentration of positive charge in
one place and negative charge in another place,a current
will flow from the positive to the negative if we connect
the two areas using a conductor. {1 R F— X FH —IE
BT RSE , BA — R AT R SR R X, IR BT
TUCHE A BGE EGR R, Sl A E AT 4L
[ £ P AT AL o

If we have a concentration of positive charge in one

place and negative charge in another place 5 if we con-

4D
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nect the two areas using a conductor ¥ &M R1E M AT,

using a conductor k4R EE 15 , TE M A] HVERE,
R sEr Ao

3. All metals are good conductors because there are a
great number of free electrons in them. & /B #RE R Sk,
EAheEEAREHEHBE T,

a great number of : K&, F LK

because there are a great number of free electrons in
them 4 {1 % %77 because 5|5 ) [ LR IE A

4. --- all the free electrons will be made to move in
one direction,so an electric current is formed. --- 2% B
B BT A I Ea s, W R i

in one-diregtion ; 7 [A]— /7 [d) I

so TEIX BN FEHGR) , FOREE R . Bl

He failed to appear,so we went on without him.

A BB, B EATA BB EE

5. The direction of current is stated as being in the
same direction as the positive ion drift, the opposite direc-
tion to the negative ion moving. BB EF NS EST#
77 10— 3, 5 R Tz sh 77 M A

opposite to; 5-- L, F0:

This conclusion is opposite to the result of test.

X -—#5ie IR A R A .

the same as:5---#{[F), fil4n.

Domestic market is the same as international market.

s
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HirmimE ML, BN TS SRE
Translation %1% L

HLF AT I

T i = EARFHR: T TR, B
R VA G i e R VAT SR T S
firo XTI FAE R (R BARE, fLF RESE) BY,
—HH TR EPE, BV B BT

WRF—XEE - ERMNES, A — 0
FLAAT A48 P X, AR AT S ORI X i 12
K., Wi esA U IE FL T AL 3 o] SR FR AT AL o

. SREABERIE FEAGEEARENAHE T,
R PRI R R T — R, 2R A e
TR —ATr a5, i B 3

Wik BT REBE R TR, WeBSET
IR A 52 B 1, TR 5 L T B R T I OE B
R RS ERTRHTE -8, 5RhE s
[ FH I

B R — B, b AR, e B
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How Electricity Is Produced

The production of electricity is the conversion of oth-
er forms of energy into an electric current.

Generators

In 1831, Michael Faraday s experiments with elec-
tricity and magnetism resulted in the first electric genera-
tor. In a generator, mechanical energy is changed into e-
lectrical -epergy by spinning a magnet inside a coil of
wire. 1 A

The lines of force between the north and south poles
of the magnet are cut by the wires in a coil and this pro-
duces the electric current in the coil itself. The electro —
magnet used In power stations is made of many turns of
covered copper wire wound around an 1ron core. The mag-
net is referred to as the rotor and the coil as the stator.

Some form of mechanical energy such as steam, wa-
ter,gas or wind is required to keep the magnet turning.
This is accomplished by applying the mechanical force to
a turbine wheel connected to a shaft, which in turn is con-

nected to the magnet.

13
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Electricity from Coal

In most modern power stations in South Africa, coal
is burned to heat water and convert it into steam. The
steam is directed onto the blades of a turbine to make it
spin. This in turn spins the magnetic rotor inside the coil
to generate electricity.

Once the steam has passed through the turbines, it
must be cooled and condensed. The cooling process turns
the steam back into water so that it can be pumped back
to the boiler for reheating. In the boiler it will be turned
into steam again and will restart the cycle.

Many of Secom$ coal — fired power stations are built
right next to coal mines. The coal is transported from the
mine to the power station on overland conveyor belts. This
saves time and money and helps keep the cost of electrici-
ty down.

Electricity from the Atom

In the case of nuclear power stations, water is heated
not by‘burning coal ,but by the heat released in a nuclear
reaction. The amount of heat can be increased or de-
creased by controlling the rate at which uranium atoms
are split. This is done by means of what is known as the "
moderator" , composed of highly purified water and boron,
circulating in the primary circuit.

The heat from the primary circuit is given off into a

<8
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separate secondary circuit where water is turned into
steam. The steam produced from heating the water in the
second circuit is used to turn the turbines in exactly the
same way as in a coal — fired power station. The steam is
then ¢~1densed and returned for re — use.

Electricity from Water

A conventional hydro — electric power station is usu-
ally built next to a dam on a river. The potential energy of
the water stored in the dam is converted into electrical en-
ergy.

Water flows from the dam down a waterway to the
water turbine, spinning the shaft and magnetic rotor to
which it is connected. Once its force has been used to
generate the electricity, the water is channeled back into
the river below the power station.

Pumped Storage Schemes

Pumped storage hydro — electric power stations are
used in areas with inadequate water supplies. A pumped
storage schethe consists of an upper and a lower dam with
a power station/pumping plant situated between the two.

When there is a demand for electricity, water flows
from the upper dam turning the turbines in the power sta-
tion to generate electricity. During periods of low electrici-
ty demand the water collected in the bottom dam is

pumped back to the upper dam so that it can be used a-

<9D
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Electricity from Gas

The magnetic rotors in Secoms gas turbine stations
are turned by means of engines similar to those used by
jet aero planes.

Air is drawn into the engine and heated by kerosene

burners. The heated air expands and turns the turbine.

10D



