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Suitable for: Science Club (11–16 years)

Curriculum and learning links:
Extra-curricular study

Learning objectives:
• Describe what turbulence is.
• Describe how to make a vortex cannon.
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Activities:

Opening activity

• Ask students if they know what a vortex is and if they can give any examples. Explain that a 
plughole whirlpool is an everyday example and that they are going to make another type 
of vortex. 

• Ask students how far away they could be in order to blow a piece of paper and make it 
move. Link this to turbulence in air preventing efficient energy transfer.

Development activities

Mini Vortex

• Watch Clip  53 
• Challenge students to get into groups and make their own vortex cannon similar to the 

one in the film. You may want to ask different groups to investigate using different   
diameter holes. The tubes can be carefully filled with smoke created using commercially 
available smoke matches or pellets.

Large Vortex

• Watch Clip  54
• Challenge students to make the larger version of the vortex cannon using a balloon in a 

bottle with a barrel. Alternatively, you could make a larger version of the first model 
from a large plastic dustbin. 

• Watch Clip  55  to see how Jem got on with scaling up his prototypes to make the final 
vortex cannon.
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Making a vortex cannon

Health and safety
• If using a power-drill to cut holes in the cardboard tubes, carefully 

consider whether students have the training and experience to operate 

it themselves. 
• Repeating Jem’s experiments using fuel and oxygen (or fuel and air) 

mixtures to initiate the vortex could be very dangerous. 

• It is the responsibility of the teacher to ensure that an adequate risk 

assessment has been completed.

Want to explore further?

• Ask students to suggest reasons why they used smoke to demonstrate the first model but 
there was no need for smoke in Jem’s final, full-sized cannon.

Reflect and review
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• Watch Clip 56  and encourage students to investigate which way a plughole vortex spins. 
Full details of this experiment can be found with the Plugholes film at: 
bbc.co.uk/bang/handson

• Ask students to investigate the limiting factors in the distance that a vortex can travel. 

• Use Clip 57  to get students to think further about the theory, history and dangers of 
vortex cannons.

You will need
• Clip  53  (0’59”)
• Clip  54  (1’32”)
• Clip  55  (4’50”)
• Clip  56  (2’04”)
• Clip  57  (2’47”)
• Lots of cardboard tubes of suitable sizes 

(e.g. the ones used to package crisps)
• Sheets of polythene or latex 

(e.g. plastic bags, cling film or large 
balloons)

• Material to make barrels (e.g. flexible 
plastic sheets or plastic piping)

• A safe way to cut smooth holes in the 
bottom of the tubes (e.g. a power-drill 
with flat drill bits of various sizes) 

• A safe source of smoke or mist (e.g. 
commercially available smoke matches 
or pellets, available from a plumbing 
supplier)

• Balloons
• Adhesive tape
• Plastic bottles
• Dustbin
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