
Hot moves
If you accidentally touch a hotplate you’ll !nd 
out quickly — and painfully — that heat travels 
from warm objects to cooler objects.

It is the rapid transfer of energy into your hand that 
causes the pain. Sports people sometimes use ice 
baths to assist with injury. The body heat is transferred 
quickly to the cold ice. If you touch something that 
has the same temperature as your hand, you won’t 
feel any sensation of heat transfer into or away from 
your hand.

Heat is energy in transit from an object or 
substance to another object or substance with a lower 
temperature. Heat can move from one place to another 
in three different ways — by conduction, convection 
or!radiation.

Conduction
If you’ve ever picked up a metal spoon that has 
been left in a hot saucepan of soup you will know 
that heat moves along the spoon and up to the 
handle. This is an example of conduction of heat. 
Metals are very good conductors of heat. Like all 
substances, metals are made up of tiny particles. 
The particles in all solid substances are vibrating. 
Of course, you can’t see the vibrations because 
the particles are far too small to see — even with 
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These particles vibrate faster.
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Flame
or heat

Conduction of heat occurs as 
a result of vibrating particles.

Particles 
lose energy 

and get 
closer

together.

Air cools as it moves
away from heat.
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and spread out.

Heat

Cold air sinks. Warm air rises.

Modelling heat transfer 
in air by convection

a microscope. When you heat a solid object, its 
temperature increases. The particles vibrate faster 
and bump into each other. The vibrations are passed 
from particle to particle along the object until the 
whole object is hot.

Not all solids conduct heat at the same rate. Metals, 
for example, are much better conductors than most 
other solids. Some solid substances are very poor 
conductors of heat. Glass, wood, rubber and plastic are 
all poor conductors of heat, and are called insulators. 
Many metal saucepans have a plastic or wooden 
handle. Suggest a reason for this.

Convection
The particles that make up solids are close to each 
other and held together tightly. They can vibrate faster 
only when heated. However, in liquids and gases the 
particles are further apart and can move around. So 
when they are heated, rather than the vibration passing 
between particles, the particles themselves can move. 
Heat can travel through liquids and gases by a process 
called convection.
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The "gure in the right column 
of the previous page shows 
how convection takes place. 
Heat causes the particles of air 
to gain energy, move faster and 
spread out. This warmer air is 
less dense than the air around 
it, so it rises. As it rises it begins 
to cool. The particles lose some 
of the energy gained, slow down 
and move closer together. This 
cooler air is denser than the air 
around it, so it falls. The whole 
process then starts again, creating 
a pattern of circulation called a 
convection current.

Gas wall heaters create 
convection currents with the aid 
of a fan that pushes warm air out 
near #oor level so that it heats the 
entire room as the air rises.

Radiation
Heat from the sun cannot reach 
Earth by either conduction or 
convection because there are 
not enough particles in space to 
transfer heat by moving around 
or passing on vibrations. Heat 
from the sun reaches Earth by 
radiation. Heat transferred in 
this way is called radiant heat. 
Heat transfer by radiation is 
much faster than heat transfer by 
conduction or convection.

Conduction
Convection

Radiation Radiation

A camp cookout — heat is transferred by radiation, conduction and convection

Radiation away 
from windows

Conduction
through walls
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Conduction
through roofThe transfer of heat in 

a house by conduction, 
convection and radiation
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Sea breezes caused by convection currents
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