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	Piezoelectric crystal

	
	
	

	Discover the properties of the piezoelectric crystal and how it can be used to generate electricity

                                                          

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

· material properties

· electricity 


	
	
	

	Suggested Learning Outcomes
	
	

	·  Explain the characteristics of a piezoelectric device

	

	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.

One of the possible methods that the designers considered for generating electricity was using piezoelectric materials. In this short activity, students will investigate a simple piezoelectric device.

	
	
	

	Activity
	
	Teacher notes

	Show a piezoelectric device at the front of the class.
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Give students 20 questions to guess what it is and what it does. 

Some possible questions and answers:
Is it a battery?                                                    No

Is it a switch?                                                     No

What happens when you touch it?                    Demo

What happens when you pull it apart? 

Students should be allowed to handle the device following the questions.
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To 
To observe the piezoelectric effect all you need is a Piezo sounder. The easiest kind to use is the uncased type, the larger the better. Use a soldering iron to melt a solder pad onto each disk. Hold an LED leg against each pad and solder them onto the Piezo. It doesn’t matter which way around the LED goes as the Piezo will generate a voltage in both directions depending on how it is flexed. The best effect comes from an ultrabright LED. Piezoelectric film sensors can be used as a more robust alternative to the sounder.  
These questions can be adapted to more/fewer questions as appropriate for a sense of competition.

By the end, make sure that students can describe a piezoelectric device as something that creates a potential difference when it is being squashed or stretched.

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Allow students earlier access to handle and test the device, and use their findings to formulate questions.
	
	Only allow yes/no answer questions; for the students to establish more detail about how it works. 

Students could also be asked to identify possible applications.



	
	
	

	Resources
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	· Access to a computer and a projector
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 Colour and Feelings (Presentation)

	
	
	

	Additional websites
	
	

	An explanation of piezoelectricity: http://en.wikipedia.org/wiki/Piezoelectricity

	
	
	

	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: image6.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 24c
Design & Technology 

·  KS3 3b, 4a, 4c

	Northern Ireland

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

(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
· Design cost effective and appropriate solutions to meet the specific needs of diverse local and global groups;

· Cultural Understanding

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

· Identify product needs and pursue sustainable harmonious design solutions in a local outdoor/indoor context.

Learning Outcomes
· research and manage information effectively to investigate design issues, using Mathematics and ICT where appropriate;

· demonstrate creativity and initiative when developing ideas and following them through;

· work effectively with others;

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



	Scotland

Technologies
· TCH 3-01a, TCH 3-04a, TCH 2-12a / TCH 3-12a, TCH 3-14a


	Wales

Design & Technology 

· 3.4



	GCSE D&T

AQA D&T

· 3.1.2, 3.1.4, 3.2.5, 3.2.8
Edexcel D&T

·  1.3.2, 1.6.3, 5.6.1b
Eduqas D&T

· 2.1 Core: 3, 5
· 2.1 Systems: 6
OCR D&T

· 3.2a, 6.4b, 7.2a ii
	GCSE Engineering

AQA Engineering

· 3.2.5, 3.3.2, 3.6

	
	


	Assessment opportunities

	

	
	
	

	Personal, learning & thinking skills (PLTS)

	>   Creative thinker

· Independent Enquirer




