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GCSE Science                Unit – 1a 





Topic: How should we generate the electricity we need?





Activity: Fossil fuels and nuclear fuels











Spec Refs: 13.4





Pages: 51-52





Objectives (including specific refs to HSW):�


How a fossil fuel based power station operates


The differences between using fossil fuels and nuclear fuels in electricity generation























Outcomes: 


�Most students:    Describe the similarities and differences between different power stations


Some students:   Evaluate the disadvantages and advantages of nuclear fuel in comparison with fossil fuels


                              














�








�











Suggested Activities (including specific refs to HSW):





Starter: ( Discussion) Do we need to burn fuels to generate electricity? How is the heat used to generate electricity? What about nuclear fuel?  What are the common elements (stages) in generating electricity from different sources?





Main:  Let’s look at the stages in the generation of electricity. All require transfers of energy. Fossil fuels provide the heat, which is used to boil water. Steam drives the turbines, which in turn drives generators. (Demonstrations). Nuclear fuel is not burnt, but generates its own heat by natural radioactivity (nuclei split: providing energy)  (Interactive demonstration) . Let’s construct a flow chart.  Let’s indicate the advantages and disadvantages of each type of power station. (Consider environmental issues, and overall costs)





Plenary:  What are the main stages in the generation of electricity?  Why are certain power stations chosen instead of others? Is nuclear power the way forward, as we run out of fossil fuels. 





Apparatus / Materials Required�


Demonstration of a turbine. (Energy kit). Motor used as a generator (rotate spindle, and look at output voltage on a multimeter/oscilloscope)





Interactive demonstrations: Nuclear power plant, and fossil-fuelled power station

















Safety: Risk assessment required for generation of steam.





Simulations  � HYPERLINK "http://www.ae4rv.com/games/nuke.htm" ��http://www.ae4rv.com/games/nuke.htm�





� HYPERLINK "http://www.eas.asu.edu/~holbert/eee463/coal.html" ��http://www.eas.asu.edu/~holbert/eee463/coal.html�





References:  Longman Science AQA P1a.13 – P1a.14
































Homework ideas: Report on the problems to be overcome in disposal of waste materials from nuclear power plants. What do we do with the waste? Where do we store the waste? For how long?


( Ref: Longman Science AQA P1a.14  .  Also � HYPERLINK "http://news.bbc.co.uk/1/hi/sci/tech/4407421.stm" ��http://news.bbc.co.uk/1/hi/sci/tech/4407421.stm�  )





Differentiation: Extension: How does fission process generate heat? Why is E=mc2  significant? Support: Diagrams of power stations, requiring labelling








