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ELECTRICITY
1, mtroduction

All tatter is composed of atoms. There are about one hundred different types of atom
known so far. Each atorm comprises a central nucleus surrounded by electrans, rather
jike the sun and the planets. The number of electrons orbiting the nucleus determines
the property of the atem. The simplest atom is hydrogen which has only one electron,
whilst copper has twenty-nine electrons surrounding its nucleus.

Each electron carries a hegative charge of electricity and this negative chargs is
balanced by an equal positive charge in the nuclsus. For every electron with its
negative charge the nucleus contains an equal and opposite positive charge so that the
atom, as a whole, is electrically neutral. . .

The elecirens can. in suitzble circumstances, move from one atom to another so thatan
atorn with an additional electran will have an overall négatiw:: charge and the atom with
an aelectron short will have an overall positive charge.

The steady mavement of electrons in an electrical conductor constitutes an elecinc
current.

2. The Chemizal effect of an elsetic current

During the passage of an electric current through metals, there is generally no change
in the nature of the conducting metals, but some conductars are chemically changed by
the passage of an electric current. Solutions of acid in water are decompozad. The
chamical effects of an electric currant are utilised in electroplating and accumulators.

3 The Heating effzct of an elactrc current

When the electric current flows throuah a substance which has a resistance to the flow
of electric current, that substance hecomes heaied, The substance, usualy a metal, i5
known as g rosistance and when in the form of wire as resistance wire.

The immersion heater comprises a length of mineral insulated cable in which the
conduciors arc resistance wires. An electric fire element is a coil of resistance wire on 2
heatproof insulating rod. A lighting bulb has a very fine resistance wire known as lhe
filament. The filament heats up under the effect of the eleclric current unlil it bocomes
incandescent and emits light. The filament is protected from burning out by enclosing it
in & sealad glass bulb which is either evacuated or filled with an inef gas.

4, Magnetic effect of an elactric current

An electric current flowing through a conductor produces a magnetic fizld around that
conductor. Similady, if o conductor is movad through a magnetic fizld a voltage is
developed which will cause a current to flow if the ends of the conductor are iined to an
external circuit :



CONDUCTORS AND INSULATORS

1.

Irtroduction

A previous lecture stated that an electric current was a steady movement of electrons
moving from atom to atom. These electrons, under the influence of a difference of
potential, leave one atom and move to another atom, the total movement of glectrons
consfituting an electric current.

The movement of electrons is towards the positive potential.
Conductors

In a conducter the electrons are not very firmly attached to the central nucleus and are
normally interchanging between atoms in a random manner. A small difference of
potential will cause this interchange ta be in one direction and so an electric current will
flow. 4

Insulators

An insulator is a material composed of atoms in which the electron is firmly attached to
the nucleus. With an insulator the application of potential difference will cause the
electrons to strain in their orbits but not to be detached. As an interchange of electrons
cannot take plage there can be no movement of electrons around the cirewit and
consequently no flow of electric current.

Resistances

A resistance is a comparatively poor conducter. 1t is still a conductor as.an electric
current can, and does, flow through a resistance.

All conductors have a certain amount of resistance to the fiow of an electric current but
in general the term resistance refers to a conductor specially chosen for its resistivity
such as nichrome wire used as the heafing elements of electric fires, Nichrome wire
has 70 times the resistivity of copper.



Material Resistivity Features
(ohm-metre) -
Silver 16x 10"
Copper 1.7 x10° Good conductors
Aluminium 2.65x10°
Nickel 7.24x10°
Iron 9.4 x 107 Used as
Manganin 45 x 10°® Resistance
Nichrome 108 x 10° ~elements
Carbon 33-185x 10°
Germanium 0.5
Silicon 2 x 107
Glass 10"
Mica 10" Used In
Polythene ™ insulators
Polystyrene 10"®
Conductors Insulators
Silver GGlass
Copper Rubber
Gold Sulphur
Platinum Polystyrene
Tin Polypropylene
Steel Nylon
Lead Paraffin wax
lron Epoxy resin
Nickel Polyvinylchloride (PVC)
Brass Woad (dry)
Bronze Paper
Aluminium Perspex
Zinc s Cork




ELECTRICAL UNITS

1. Introduction
There are four electrical units that the electronic wireman will frequently meet.

They ars the Volt, the Ampere, The Ohm and the Watt

2. The Vot

The valt is the unit of potential difference. The difference in electrical pressure befween
any two points in an electrical circuit is measured in voits.

When a mains socket is said to have a voltage of 240 volts it means that a potential
ditference of 240 volts exists across the pins in the sockat. An electric. Lamp is said to
be a 240 volt lamp when the maximum difference of electrical potential that may be
safely applied to the lamp is 240 volts.

When a voltage is applied to a complete electrical circuit this difference of potential will
cause an electric current to flow through the circuit, The symbol for voltage is V.

3. The Ampere

The quantity of electricity flowing in a circuit is measured in Amperes (Amps.). For any
circuit an increase in applied voltage will cause a.? increase in curment, The symbol for
current is L

4. The Chm

The Ohm is the unit of electrical resistance., The opposition, or resistance, that an
electrical circuit offers to the flow of current is known as the resistance of that circuit and
is measured in Ohms. The symbol for resistance is R,

5. The Watt

The Watt is the unit of power. The work done by an electric currentin a load depends
on the voltage across the load and the current flowing through the load,  The symbol far
the Wafi is W.

Watts = Volts x Amps.
Example
What is the lowest safe value of fuse for a 1,000 watt (1KW) electric fire when the supply
voltage is 240 volts?

W=lIxV
v
= W i I=1000 |= 4167 amps, The fuse should be rated at SAMDE.
W 240 A

If the electricily board charges 1p per unit (1 Kilowatt hour) what is the cost of running the
electrs fire for three hours?
Cost= Kilowatts x Time x Cost perunit. =1x3x1=3p.



. Unit multiples and sub-multiples ; N
Large numbers can be casily cxpressed by index notation. Ipstead of writing out all the
noughts of a large number, the number of noughts can be witten as a poWer of ten.

Number Number Faclorised Number of | Number in Index
Into tens tens | Notation
10 10x 1 11 1024:|r 10"
100 10 % 10 i 11:|?J
1,000 10 %10 x10 3 1{11|
10,000 10 % 10 x 10 x10 4 10
100,000 10xi0x10x10x10 5 10°
1,000,000 10x10x10x10x10x10 |6 10°
- and so on
Examples: 10,000 = 10*
15,000 = 1.5 x 10*
100 = 10°
1,000,000 = 10° )
107,000 = 1.07 x 107
150 = 1.5 x 10° ‘ _
Fractions can also be expressed iri1 index notation by putﬁ?g a minus in front of the index.
P = 1 =i
Fraction 10 10
Fie cammeid o =HHF
100 100
1 = 1 =10
1000 10°
j S 1 10"
10,000 10°
AT o100
100,000 10°
S 1 =a®
1,000,000 BT

The metric system is used for expressing multiples and sub-mulliples of primary units

G = Giga = 10° Examples: 1 MV is 1,000,000 or 10%Volts

M = Mega = 107 1 k0 is 1,000 or 10° Ohms

k = kilo = 107 1utis __ 1 or 10®-arads
¢ =centi = 107 1,000,000

m = milli = 107

1 = micro = 10° .
n = nano = 107

wp or p = micro microor pico = 107
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