
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
 
This experiment allows exploration of the principles and practices regarding critical thinking for 
Sciences at Second, Third and Fourth Level in Curriculum for Excellence. It provides opportunity 
for discussions and further activities, featured in the experiences and outcomes at Second, Third 
and Fourth Level, about particle density and mass. 

TOASTER BALLOONS
These notes are to accompany the Hands- on demo on the Bang Goes The Theory website bbc.co.uk/bang



Second Level (CfE)

By contributing to investigations into familiar changes in substances to produce other 
substances, I can describe how their characteristics have changed.
SCN 2-15a

I have collaborated in investigations to compare magnetic, electrostatic and gravitational 
forces and have explored their practical applications.
SCN 2-08a

I have participated in practical activities to separate simple mixtures of substances and can 
relate my findings to my everyday experience.
SCN 2-16a

Third Level (CfE)

I have collaborated in investigations into the effects of gravity on objects and I can predict 
what might happen to their weight in different situations on Earth and in space.
SCN 3-08a

I have developed my knowledge of the Periodic Table by considering the properties and uses 
of a variety of elements relative to their positions.
SCN 3-15a

I can differentiate between pure substances and mixtures in common use and can select 
appropriate physical methods for separating mixtures into their components.
SCN 3-16a

I have taken part in practical investigations into solubility using different solvents and can 
apply what I have learned to solve everyday practical problems.
SCN 3-16b

Through experimentation, I can identify indicators of chemical reactions having occurred. I can 
describe ways of controlling the rate of reactions and can relate my findings to the world 
around me.
SCN 3-19a

By contributing to experiments and investigations, I can develop my understanding of models 
of matter and can apply this to changes of state and the energy involved as they occur in 
nature.
SCN 3-05a

Fourth Level (CfE)

I have developed my understanding of the kinetic model of a gas. I can describe the 
qualitative relationships between pressure, volume and temperature of gases.
SCN 4-05a



I can help to design and carry out investigations into the strength of magnets and 
electromagnets. From investigations, I can compare the properties, uses and commercial 
applications of electromagnets and supermagnets.
SCN 4-08a

Through gaining an understanding of the structure of atoms and how they join, I can begin to 
connect the properties of substances with their possible structures.
SCN 4-15a

I have carried out research into novel materials and can begin to explain the scientific basis of 
their properties and discuss the possible impacts they may have on society.
SCN 4-16a

Through evaluation of experimental results, I can demonstrate my understanding of 
conservation of mass.
SCN 4-16b

I can collect and analyse experimental data on chemical reactions that result in an obvious 
change in energy. I can apply my findings to explain the significance of the energy changes 
associated with chemical reactions.
SCN 4-19a


