
 
 

 

Heating and Cooling Knowledge Organiser 

Topic Overview 
Thermal energy 

 We know already that objects can be hot or cold and that we can measure the 
temperature in degrees Celsius (◦C) of a substance using a thermometer. But why do 
substances have different temperatures? 

 The hotter the object, the more energy the particles have and so the faster they 
move. It is the movement of the particles which gives a substance its temperature. 

 
 Heat is a measure of the total amount of energy in the thermal store of a substance. 

It is measured in joules (J). 

 If we take the energy each particle has and multiply by the number of particles, we 
can calculate the total size of the thermal store in an object. For example: 

 

 
Thermal transfer between objects 

 When there is a temperature difference between objects that are in contact with one 
another, the warmer object will transfer energy to the cooler object. The warmer 
object gets cooler, and the cooler object gets hotter as energy is transferred between 
them.  

 Since the objects are in contact with one another, the particles can interact. The 
faster-moving particles bump into the slower-moving particles and there is a transfer 
of energy. The faster-moving particles slow down and lose energy. The slower-moving 
particles gain energy and speed up. This will continue until both objects are at the 
same temperature (called equilibrium). 

 



 

 Thermal conductors, such as metals, allow thermal energy to pass through them 
easily – this increases the speed of thermal transfer. 

 It is more difficult for thermal energy to pass through thermal insulators such as 
plastics – the speed of thermal transfer is decreased which means that the warmer 
object stays at a higher temperature for longer. 

Conduction 

 Conduction is the main method of energy transfer in solids. 

 As an object heats up, the particles gain energy and vibrate more. When the faster-
moving particles collide with the slower-moving particles, energy is transferred along 
the substance. This happens in solids because the particles are touching. 

 
 Metals are very good thermal conductors because they contain free electrons. As the 

metal heats up, these electrons move faster and collide more often with the particles 
of the metal. This makes the energy transfer quicker. 

 Gases are poor thermal conductors because their particles are far apart, this makes it 
more difficult to transfer the energy between particles. 

Expansion and contraction 

 When substances are heated, the particles gain energy and vibrate more. The extra 
vibrations mean that the particles need more room, so they spread out to 
accommodate this. This is called expansion. 

 The opposite happens when a substance is cooled down. The particles lose energy 
and move less, so they get closer together. This is called contraction. 

 
Convection 

 Convection is the main method of energy transfer in fluids (liquids and gases). It 
occurs in fluids as the particles are free to move. 

 When part of a fluid is heated, it expands. This makes the substance less dense than 
the surrounding fluid, so it rises to the top. The faster-moving particles transfer 
energy to the slower moving particles warming them up. As the faster moving 
particles transfer energy, they begin to move more slowly which causes the 
substance to contract. This makes the substance more dense than the surrounding 
fluid so it sinks to the bottom. 

 This process sets up what is called a convection current. 

 The convection current continues until all the fluid is at the same temperature. 



 

Heating and Cooling Key Fact Test 1-10 

 

No Questions Answers 
 

1 
What piece of equipment would you use to 
measure temperature? 

A thermometer 

 

2 What is the unit of temperature? Celsius (oC) 

 

3 What is heat? 
The total amount of energy 
stored in a substance 

 

4 What is the unit of energy? Joule (J) 

 

5 In which direction is energy transferred? 
From a hot object to a cold 
object 

 

6 
What happens when substances of 
different temperatures are brought into 
contact with each other? 

Energy is transferred until 
equilibrium (the same 
temperature) is reached 

 

7 
What do we call materials that transfer 
thermal energy quickly? 

Conductors 

 

8 
Name a type of material that is a good 
conductor. 

Metal 

 

9 
What do we call materials that transfer 
thermal energy slowly? 

Insulators 

 

10 
Name 3 substances which are good 
insulators. 

Air (or any materials containing 
air), wood and plastic 

 

 
  



 

Heating and Cooling Key Fact Test 11-20 

 

No Questions Answers 
 

11 
What is the name of the process which 
transfers thermal energy in solids? 

Conduction 
 

12 
Why does conduction transfer thermal 
energy effectively in solids? 

Because the particles are 
touching 

 

13 
How are particles affected by an increase in 
temperature (gain in energy)? 

They move faster 
 

14 How does conduction work? 
Faster-moving particles collide 
with slower-moving particles 
transferring energy 

 

15 
What term do scientists use to describe the 
increase in size of an object which has been 
heated? 

Expansion 
 

16 
What term do scientists use to describe the 
decrease in size of an object which has 
been cooled? 

Contraction 
 

17 
What is the name of the process which 
transfers thermal energy in fluids? 

Convection 
 

18 What types of matter are fluids? Liquids and gases 
 

19 Why does convection occur in fluids? 
Because the fluid particles are 
free to move 

 

20 How does convection work? 
A convection current is set up 
(the substance expands, 
becomes less dense and rises) 

 

 


