
Get your head around the thermal expansion of air and you'll have no problem flying bin bag 
balloons with a toaster.

Introduction

Two French brothers, Joseph-Michel and Jacques-Étienne Montgolfier, invented the hot air 
balloon. A sheep, a duck and a cockerel became the first passengers in one of their balloons in 
1783. Later in the same year people first flew in a hot air balloon. It would be very difficult to 
make a home-made balloon big enough to carry a person, but it is relatively easy to make a 
small one to experiment with.

A balloon with its passengers has a certain mass and volume. The volume of air it displaces or 
pushes out of the way also has a certain mass. The balloon will rise if its mass is less than the 
mass of air it displaces. Hot air has a lower mass than the same volume of cold air. So a 
balloon filled with enough hot air will rise into the sky.

Ideas for extension activities

If your balloon keeps turning over, experiment by attaching small weights (such as paperclips 
and plasticine) to its bottom edge. Make sure that they are not too heavy otherwise the balloon 
will not rise.
 
Is the stability of the balloon improved if the weights are attached by lengths of cotton thread, 
rather than directly to the balloon? 

Repeat the balloon flights on a hot day, and then on a cold day or at night. Does the outside 
air temperature make a difference to how easily the balloon rises? Why is this? 

Donʼt forget to have adult supervision when you do these experiments.

The particle theory explains the properties of solids, liquids and gases according to how their 
particles are arranged and move. What happens to the tiny particles that make up the air when 
the air is heated up? The density of a substance is its mass divided by its volume. Which has the 
greater density, hot air or cold air, and why?

Curriculum links: Key Stage 2 (ages 7 to 11)

From Sc1 (Scientific enquiry):

1 Ideas and evidence in science
 1 It is important to test ideas using evidence from observation and measurement.
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2.1 Investigative skills
 2a Ask questions that can be investigated scientifically and decide how to find  
   answers.
 2c Think about what might happen or try things out when deciding what to do,  
  what kind of evidence to collect, and what equipment and materials to use.
 2d Make a fair test or comparison by changing one factor, and observing or  
  measuring the effect while keeping other factors the same.
 2e  Use simple equipment and materials appropriately and take action to control  
  risks.
 2g  Check observations and measurements by repeating them where appropriate.
 2j Use observations, measurements or other data to draw conclusions.

From Sc3 (Materials and their properties):

2 Changing materials
 2b Able to describe changes that occur when materials are heated or cooled.
 2c Know that temperature is a measure of how hot or cold things are.

From Sc4 (Physical processes):

2 Forces and motion
 2b Know that objects are pulled downwards because of the gravitational   
  attraction between them and the Earth.
 2d When objects are pushed or pulled, an opposing pull or push can be felt.

Curriculum links: Key Stage 3 (ages 11 to 14)

1 Key concepts
 1.1  Scientific thinking
  1.1a Use scientific ideas and models to explain phenomena, and to develop  
   them creatively to generate and test theories.
2 Key processes
 2.1  Practical and enquiry skills
  2.1b Able to assess risk and work safely in the laboratory, field and   
   workplace.
  2.1c Plan and carry out practical and investigative activities, both   
   individually and in groups.
3 Range and content
 3.1 Energy, electricity and forces
  3.1a  Energy can be transferred usefully, stored, or dissipated, but cannot be   
   created or destroyed.
  3.1b  Forces are interactions between objects and can affect their shape and  
   motion.
 3.2  Chemical and material behaviour
  3.2a The particle model provides explanations for the different physical  
   properties and behaviour of matter.



Curriculum links: Key Stage 4 (ages 14 to 16)

1 How Science Works
 1.1 Data, evidence, theories and explanations
  1.1a Know how scientific data can be collected and analysed.
  1.1b Know how interpretation of data, using creative thought, provides  
   evidence to test ideas and develop theories.
 1.2 Practical and enquiry skills
  1.2a Plan to test a scientific idea, answer a scientific question, or solve a  
   scientific problem.
  1.2c Able to work accurately and safely, individually and with others, when  
   collecting first-hand data.


