[image: image10.jpg]IEY Faraday





[image: image11.jpg]the Institution of

Engineering and Technology

Faraday





[image: image12.jpg]Secondary

The Institution of .
Engineering and Technology Education

theiet.org/education

®@IETeducation f IETeducation






	Balancing forces to design a boat

	
	
	

	Analyse boat design                                                          

	Subject(s):  Science, Design & Technology 
Approx time: 10 mins 
	
	Key words / Topics: 
· aerodynamics

· resistance

· forces

· buoyancy

· thrust

	Stay safe
	
	

	Whether you are a scientist researching a new medicine or an engineer solving climate change, safety always comes first. An adult must always be around and supervising when doing this activity. You are responsible for:

•
ensuring that any equipment used for this activity is in good working condition

•
behaving sensibly and following any safety instructions so as not to hurt or injure yourself or others 

Please note that in the absence of any negligence or other breach of duty by us, this activity is carried out at your own risk. It is important to take extra care at the stages marked with this symbol: ⚠

	
	
	

	Suggested Learning Outcomes
	
	

	· To understand the need for streamlining in boat design 

· To be able to relate the shape of the hull to speed and the forces it needs to withstand for maximum efficiency 

· To apply scientific and mathematical understanding to an engineering context

	
	
	

	Introduction
	
	

	The focus of this starter activity is on the principle of hydrodynamics (a similar set of principles to aerodynamics but involving water). By continuing the lesson onto the ‘Speedy boats’ activity, students will have the opportunity to test boat hull designs in a ‘test tank’

Through this process, students will learn the importance of applying relevant scientific and mathematical understanding when refining and developing an idea. 

This activity is designed to be taught through science and design and technology simultaneously, as a cross-curricular project. However, it can also be tackled independently from each subject.

	Activity
	
	Teacher notes
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  Use the Balancing forces to design a boat (Presentation)
Discuss:

· Which types of boat they think would go fastest and why?
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   Watch the Skeleton Bob film 

Discuss:

· How does the hull design affect the characteristics of the boat?

http://uk.youtube.com/watch?v=E6VJJfSaOYw&feature=related - this is a video showing a speed boat ‘jumping’ through water. (It is a little too long but can be used for motivation and initial engagement purposes)


	
	This activity can be used to explore the relationship between shape and hydrodynamics (resistance).
Some groups may require additional explanation of forces on an object (or boat), similar to:
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	Differentiation
	
	

	Basic
	
	Extension

	The profile of the hull could be considered as a two-dimensional shape (i.e., the plan view) rather than a three-dimensional shape (as in the Teacher Notes).
	
	What other considerations do you think there should be in boat design e.g., cost, environment, usage, materials, manufacturing technique.

	
	
	

	Resources
	
	Required files                              [image: image4.png]
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   Skeleton Bob film, projector, whiteboard
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  Balancing forces to design a boat (Presentation)

	
	
	

	Additional websites
	
	

	· For added interest/engagement. Video clip of a Porsche designed boat.  This is good to illustrate over design relative to the hull - focussing on the interior and detailing:  https://www.youtube.com/watch?v=gJ9dUfaKoJs&hl=en-GB&gl=GB 
· Additional information on forces and streamlining: https://www.bbc.com/bitesize/guides/zttfyrd/revision/4 

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters (Options)

· FILM: Skeleton Bob

· ACTIVITY: Aerodynamic forces

· ACTIVITY: Aerodynamic design
· ACTIVITY: Aerodynamics Timeline 
· ACTIVITY: Streamlined shapes
Main (Options)

· ACTIVITY: Balancing forces to design a boat
· ACTIVITY: CAD engineer
· ACTIVITY: Speedy Boats
· ACTIVITY: Presenting Speedy Boats results
· ACTIVITY: Energy transfer
· ACTIVITY: Renewable energy debate
	Extension (Options)

· ACTIVITY: Wind Tunnel Testing  
Plenary

· GAME: Science Friction

· Opportunities within activity for presentations, peer/self assessment

· Reflection on Objectives and PLTS skills used

	
	
	


	The Engineering Context    [image: image9.png]




	· The story Skeleton Bob

· How it works? The Concept
· Who makes it work?  Kristan Bromley
· Who makes it work?  Richard Bromley
· Who makes it work?  Dan Fleetcroft
· Who makes it work?  Shelley Rudman


	Curriculum links and PLTS

	England

Science 

·  KS3 27a, 27b, 27d, 30a, 30b
Design & Technology 

·  KS3 3a
GCSE

AQA Engineering

3.4.3 Aerodynamics

AQA Physics

4.5.6.1.1, 4.5.6.1.2, 4.5.6.1.3

Edexcel 9-1 Physics

1.1, 2.4, 2.5, 2.6, 2.11

Eduqas Physics

4.1d

OCR Gateway Science Physics A

PM2.1i, PM2.1ii, PM2.1b, P2.1g

OCR Twenty first century science Physics B

4.2

AQA Mathematics

N2, N10, N13, R1
Edexcel 9-1 Mathematics

N2, N10, N13, R1
Eduqas Mathematics

FN2, HN2; FN10, HN10; FN13, HN13; FR1, HR1
OCR Mathematics

1.01a, 2.02a, 2.02b, 2.02c, 10.01a, 10.01b, 7.04a

	Northern Ireland

Technology & Design

· Design – identifying problems; investigating, generating, developing, modelling and evaluating design proposals; giving consideration to form, function and safety

(Objective 2) Developing pupils as Contributors to Society

· Explore technical inventions and designs that have met a social need cost-effectively

Learning Outcomes

· Show deeper understanding by thinking critically and flexibly, solving problems and making informed decisions, using Mathematics and ICT where appropriate;

· Communicate effectively in oral, visual (including graphic), written, mathematical and ICT formats showing clear awareness of audience and purpose.

	Scotland

Technologies
· TCH 3-01a
	Wales

· Design & Technology 

· 4.1, 4.2, 4.4, 4.6, 4.8, 5.2, 5.3


	Personal, learning & thinking skills (PLTS)

	>   Creative thinker


