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	Piezoelectric Product

	
	
	

	A research project to develop a new piezoelectric product

                                                        

	Subject(s):  Science, Design & Technology
Approx time: 45 mins 
	
	Key words / Topics: 
· piezoelectric

· product design 

· research 

	Suggested Learning Outcomes
	
	

	· Identify what a piezoelectric material is

· Explain why piezoelectric materials are used in products

· Investigate how Piezoelectric materials can be used in a variety of different ways

· Create a new product using piezoelectric materials


	Introduction
	
	

	The engineers behind the Watt Nightclub in Rotterdam turn the energy created by clubbers on the dance floor into power for the lighting. There’s even a giant battery to monitor the energy and encourage the crowd to dance even more - doing your bit for the environment doesn’t have to be boring! The success of the Sustainable Dance Club is due to the collaboration and perseverance of those involved. ENVIU (an organisation that promotes entrepreneurial business and especially focuses on those with a sustainable mission), engineers at the Technical Universities of Eindhoven and Delft and Dutch architects Doll, all worked together to make Watt a success.

The tiles were made, improved and re-made several times in order to get the product ready to be installed on the dance floor at Watt. The opening night attracted 1,400 clubbers. Take a look at the film to see the dance floor in action on a busy weekend night.

In this activity, students will work in groups to investigate how Piezoelectric materials can be used in a variety of different ways. As the development element of the project, students will propose an innovative application for the Piezoelectric effect. 

	
	
	

	Activity
	
	Teacher notes
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 Watch the Dance Power film
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  Use the Piezoelectric Effect (Handout)
Explain what is meant by the piezoelectric effect, using the video and the handout. 
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  Give out the Research Project (Brief) and split the class into suitable teams.

‘Your task as a team is to conduct a short Research and Development (R&D) project.  You must investigate how Piezoelectric materials can be used and design a new product that uses the piezoelectric effect. 

This is a group project. It needs to be completed within the lesson. There are certain steps, shown in the research project outline that you will need to complete as a team; however, within these steps, you might need to assign tasks to individual members to ensure that they are completed within the time that you have.

As the development element of the project, you must design a new and innovative product that makes use of the Piezoelectric effect.’
The project can be presented as an ePortfolio, podcast (audio or video), a blog or a wiki.
	
	The format of the lesson is to describe the technology, then for the students to investigate it further and identify applications. For this reason, you should be careful not to divulge too many applications during the introduction!

The content of the rest of the lesson should be driven by the activities required to complete the research project, which may vary between different teams. If time permits, teams should present their evaluation of their potential product to the class for positive feedback.


	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Formulate the teams to allow peer support.

Specify the timeframe for the individual activities, to support group progress.

Provide a list of ‘exemplar questions’ that could be used to guide the contents of the specification. Alternatively, a writing frame could be provided for the specification.

Narrow the scope of the potential applications – e.g. devices to assist the physically impaired, items for use in the home, etc.
	
	Consider how the proposed product meets the needs of different user groups.

Identify how the proposed product could be manufactured.


	
	
	

	Resources
	
	Required files                              [image: image4.png]
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	· Students may need access to internet for research

· Additional equipment for presentation of project (A3 paper, video camera, sketch book etc)
· [image: image7.png]


 Dance Power film
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  Piezoelectric Effect (Handout)
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  Research Project (Brief)

	
	
	

	
	

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters (Options)

· FILM: Dance Power

Main (Options)

· ACTIVITY: Piezoelectric Crystal
· ACTIVITY: Piezoelectric Product
· ACTIVITY: Electric dancefloors

	Extension (Options)

· ACTIVITY: Colour and Feelings
· ACTIVITY: Market research on Colour and Mood
· ACTIVITY: Colour in Product Design
Plenary

· Cross-curricular presentation of learning: poster with agreed assessment success criteria

	
	
	

	The Engineering Context    [image: image10.png]




	· The story Dance Power Film

· How it works? Tile Prototypes
· Who makes it work?  Dr Helm Jansen and Dr Johan Paulides


	
	
	


	Curriculum links and PLTS

	England

Science 

·  KS3 2a, 24c, 35a
Design & Technology

·  KS3 1e, 3a, 3b, 4a, 4c 


	Northern Ireland

Technology & Design
(Objective 1) Developing pupils as Individuals
· Respond to a personal design challenge in relation to their own lifestyle

(Objective 2) Developing pupils as Contributors to Society
· Explore technical inventions and designs that have met a social need cost-effectively

(Objective 3) Developing pupils as Contributors to the Economy and the Environment
· Pursue design solutions using environmental friendly materials and energy sources

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

· 3.4, 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7, 4.8



	GCSE D&T

AQA D&T

· 3.1.2, 3.1.4, 3.3.1, 3.3.5
Edexcel D&T

·  1.3.2, 1.6.3, 1.17
Eduqas D&T

· 2.1 Core: 3, 5

· 2.2 Core: 3, 8

OCR D&T

· 3.2a, 4.1a, 6.4b
	GCSE Engineering

AQA Engineering

· 3.2.5, 3.3.2

	
	


	Assessment opportunities

	

	
	
	

	Personal, learning & thinking skills (PLTS)

	>   Creative Thinker
· Team Worker
· Self Manager




