
Types of Heat Transfer 
AND 

Convection Within the Earth

A Quick Review



Heat and How it Moves
• Heat is ENERGY!

• HEAT TRANSFER is the movement of energy from a 
warmer substance to a cooler substance.

• There are three main ways this happens.



Radiation
The Basics

The transfer of energy through space. 
Takes place with NO DIRECT CONTACT.
Examples:

Sunlight warming the Earth’s surface.
Heat from an open flame.

As you stand in front of a camp fire holding your cold fingertips 
out in front of you, what do you feel? Slowly your fingers begin 
to warm up as they absorb the radiation coming from the fire. 
The infrared waves, or heat rays, leave the hot fire, and radiate 
out towards your hands.

Other
Uses electromagnetic waves instead of 
particles.
Can heat in a vacuum.
All objects radiate energy and heat. 
Radiation coming from hotter objects is 
more intense than that coming from cooler 
objects. 
Radiation leaves an object in the form of 
waves. The hotter an object, the shorter the 
wavelength of this radiation.



Conduction
The Basics

Heat transfer within or between 
materials that are touching. 
DIRECT CONTACT is needed.
Examples:

A spoon in a pot of soup. The 
heat moves up the spoon.
Particles at the bottom of the pot 
vibrate quickly and bump into 
other particles and heat them 
too.

More
Heat moves from one location to another 
as heated particles bump into non heated. 
Particles vibrate but stay in the same 
location, passing the heat through the 
vibrations. 
The closer the atoms are to the heat 
source, the more they vibrate and the 
hotter they are.
The heat travels as more particles vibrate. 



Convection
The Basics

The transfer of heat energy 
through fluids-liquids and gases. 
Takes place by the movement of 
currents within a fluid.
Heated particles flow and transfer 
heat from one part of the fluid to 
another through currents.

The Heating and Cooling of Fluids
When a fluid is heated:

Heated particles move faster.
Become less dense. 
Spread apart.
Rise.

When a fluid cools:
Particles move more slowly.
Materials become more 
packed together.
Density increases.
Sink.

Convection Currents occur when there 
are differences in temperature and density.

Soup Example
Soup at the bottom of a pot gets hot, 
expands, and becomes less dense.
The warm, less dense soup moves 
upward and floats over the cooler, 
denser soup.
Gravity pulls the cooler, denser, soup 
back down to the bottom of the pot 
where it is heated again.



Convection Currents
SUMMARY 

A CONVECTION CURRENT is 
the flow that transfers heat within a 
fluid. 
Heating and cooling of the fluid, 
changes in the fluid’s density, and 
the force of gravity combine to set 
CONVECTION CURRENTS in 
motion. 
Convection currents continue as 
long as heat is added. Without heat 
convection currents eventually stop.  

EXAMPLE 
The heating of your home by the 
circulation of air.



Other Examples





Earth’s Convection 
Currents

Mantle Convection
• Large amounts of heat are transferred 

by convection currents.
• Heat from the core and mantle cause 

the convection currents there.
• Over millions of years great heat and 

pressure cause the solid mantle rock to 
flow very slowly.

• Plumes of mantle rock rise slowly from 
the bottom of the mantle to the top.

• Rock at the top cools and sinks back 
through the mantle.

• This occurs over and over and is 
thought to be the cause of the moving 
plates.

Outer Core Convection
• These currents cause the Earth’s 

magnetic field. 


