
 
 

 

Heating and Cooling Knowledge Organiser 

KC1: Objects with a higher temperature have more thermal energy and this energy 
can be transferred to cooler object 
What is temperature? 

• The temperature of an object is a measure of how hot it is. It can be measured using a 
thermometer (in degrees Celsius, oC).  

 
Expansion and contraction 

 
Heating 

• Objects that are the same temperature are said to be in thermal equilibrium with 
each other e.g. a glass of water and the room it is in. 

• 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. The ‘other object’ might simply be the surrounding air. 

• For example, if a cup of hot tea is left in the kitchen, energy will move from the hot 
tea to the colder air. We say the energy has dissipated (been lost from) from the tea, 
which means the surroundings are warmed. 

• This will continue until both objects are at the same temperature (this means they 
are at thermal equilibrium). 

• The rate at which energy moves depends on the temperature difference between the 
two objects – the bigger the difference in temperature, the faster the rate of transfer. 

Thermal energy store 

• All objects store thermal energy. We can measure the amount of energy in an 
object’s thermal store in joules (J). 

• To raise the temperature of an object, energy has to be transferred to it by heating. 
This increases the amount of energy it the object’s thermal store since the particles 
vibrate or move faster. 

• To lower the temperature of an object, energy has to be transferred from it (lost from 
its thermal store of energy). This decreases the amount of energy in the object’s 
thermal store since the particles vibrate or move more slowly. 

• To keep an object at a steady temperature above that of its surroundings, energy has 
to be supplied to it at the same rate as it is losing energy to its surroundings. 



 

• Similarly, to keep an object at a steady temperature below its surroundings, energy 
must be removed at the same rate as it is gaining energy from its surroundings. 

• The amount of energy stored in a hot object depends on its temperature – the hotter 
the object, the more energy is stored.  

• If two objects made of the same material are at the same temperature, the bigger 
object stores more energy. 

Key concept 2: Thermal energy can be transferred by conduction and convection 
Conductors and insulators 

• 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. 

• At room temperature, thermal insulators feel warmer to the touch than conductors 
(such as metals, glass, stone and ceramics), because they do not allow energy to be 
transferred as quickly from our body (the core of which is at 37oC – well above room 
temperature). 

Conduction 

• Since the particles in solids are in a fixed position touching each other, conduction is 
the main method of energy transfer. All solids conduct thermal energy – it’s just that 
some do it faster than others. 

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

Convection 

 
• 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. 



 

Heating and Cooling: Key Word Glossary 

 

No Key word Definition 

1 Celsius (oC) The unit of temperature. 

2 Temperature 
A measure of the average speed that the particles are 
moving. 

3 Expansion When the size of an object increases due to it being heated. 

4 Contraction When the size of an object decreases dur to it being cooled. 

5 Conductors Materials that transfer thermal energy quickly. 

6 Insulators Materials that transfer thermal energy slowly, if at all. 

7 Conduction The process which transfers thermal energy in solids. 

8 Convection The process which transfers thermal energy in fluids. 

9 Fluids 
States of matter that can flow. Liquids and gases are both 
fluids. 

10 A convection current When a warmer fluid rises and a cooler fluid sinks. 

 



Heating and Cooling: Key Facts 
 

No Questions Answers 

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

A thermometer 

2 
How are particles affected by an increase in 
temperature (gain in energy)? 

They move faster 

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

4 
What happens when substances of different 
temperatures are brought into contact with 
each other? 

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

5 
What happens to the amount of energy in 
the thermal store when the temperature 
increases? 

The amount of energy increases 

6 
Two objects of different sizes made of the 
same material are at the same temperature. 
Which stores the most energy? 

The bigger object 

7 
Name a type of material that is a good 
thermal conductor. 

Metal 

8 
Name 3 substances which are good 
insulators. 

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

9 
Why does conduction transfer thermal 
energy effectively in solids? 

Because the particles are touching 

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

 


