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GCSE Science                Unit – 1a 





Topic: How should we generate the electricity we need?





Activity: Investigating water-powered turbines








Spec Refs: 13.4





Pages: 51-52





Objectives (including specific refs to HSW): Students should know�


 How water can be used to generate electricity in a variety of ways (wave, tidal, hydroelectric)


The advantages and disadvantages of these methods of electricity production




















Outcomes: 


�Most students:    Describe how movement of water can be used to generate electricity.


Describe the different ways in which the flow of water can be used to generate electricity�


Some students:   List the advantages and disadvantages of the above methods of electricity generation
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Suggested Activities (including specific refs to HSW):





Starter: ( Discussion) What is the cause of tides?  What causes water waves?  How is water used in a hydroelectric power system: what causes it to move?  How can this movement be used to generate electricity?





Main:  What factors affect the power output of these systems?  Practical: Let’s investigate a wave generator in a water tank/container. How does the output voltage depend on wave size (amplitude). How does the speed of the wave affect the waveform?





Plenary:  Which of these systems is suitable for large scale applications? Can any of these systems be used locally? Let’s list the advantages and disadvantages of each system. 





Apparatus / Materials Required 


Table-tennis ball (or egg shell) + lever  + magnet+ coil


Use a rocking arrangement with one end attached to the ball in the water, and the other attached to a coil. As the lever moves up and down electricity is generated as the magnet moves in and of the coil.  The output voltage can be measured using a multimeter OR oscilloscope.














Safety: Risk assessment required for possible spillage of water!





References/Simulations  � HYPERLINK "http://www.wavegen.com/" ��http://www.wavegen.com/�


� HYPERLINK "http://www.bwea.com" ��http://www.bwea.com�





























Homework ideas: Find out about Limpet, the world’s first commercial-scale wave energy device that generates wave energy for the grid. � HYPERLINK "http://www.wavegen.com" ��http://www.wavegen.com�  . Describe the operation of this device (go to the information for schools section). 





Differentiation: Describe the operation of at least TWO systems around the world 


 


� HYPERLINK "http://www.freeenergynews.com/Directory/Wave/" ��www.freeenergynews.com/Directory/Wave/�











