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GCSE Science                Unit – 1a 





Topic: Why are electrical devices so useful?





Activity: Transformers and the National Grid











Spec Refs: 13.3





Pages: 50-51





Objectives (including specific refs to HSW):�


Know that  transformers are needed to increase of decrease the size of  ac


Know that the National Grid is used to transmit electrical energy from the power station to the consumer


Understand how step-up and step-down transformers are used in the National Grid























Outcomes: 


�All students:  Understand the role of step-up and step-down transformers       


Most students:  Know the structure and operation of the National Grid


Some students:   Understand the need to transmitting ac at high voltages
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Suggested Activities (including specific refs to HSW):





Starter: ( Discussion) What do we understand by Alternating Current (ac) and Direct Current (dc)? What sources of electricity provide dc? What sources of electricity provide ac?





Main:  How does electricity get from the power station to our homes?  What are transformers? What types of transformers exist? Why do we have to use transformers? We use them everyday! (Mobile chargers and adaptors at home) Let’s investigate the operation of the  National Grid.  (Demonstration of the transformer OR interactive online version (below)). 





Plenary:  AC is used at high voltages to reduce energy (heat) losses in transmission over long distances. Transformers are used to step up and step down the voltage. Increasing the voltage reduces the current. . reduced current = reduced energy transfers (losses) 





Apparatus / Materials Required


Examples of transformers : adaptors / chargers. Demonstration of the waveform of ac. Demonstration of the input and output waveforms (see risk assessment) .  Websites: � HYPERLINK "http://www.howstuffworks.com/power.htm" ��http://www.howstuffworks.com/power.htm�


� HYPERLINK "http://micro.magnet.fsu.edu/electromag/java/transformer/" ��http://micro.magnet.fsu.edu/electromag/java/transformer/�


� HYPERLINK "http://www.schoolscience.co.uk/content/5/physics/copper/copelech5pg2.html" ��http://www.schoolscience.co.uk/content/5/physics/copper/copelech5pg2.html�























Safety: Demonstration of a (fully-shielded) transformer using oscilloscope. Use low voltage for demo. Risk assessment essential.  NO OPEN ‘live’ demonstrations of the grid





References: Longman Science for AQA : P1a.9.   Cambridge Science for AQA: Activity p248-249





+see website links on this page.





























Homework ideas: Make a survey of all the adaptors/chargers used at home. Include input voltage and output voltage data. Describe how the adaptor works. Starter: � HYPERLINK "http://www.howstuffworks.com/inside-transformer.htm" ��http://www.howstuffworks.com/inside-transformer.htm�  �DO NOT DISMANTLE any adaptor!





Differentiation: Extension: How efficient are transformers? How are energy ‘losses’ reduced in transformers? How is dc obtained from ac using adaptors?  Why not generate electricity at home? Research for G&T: � HYPERLINK "http://www.leonardo-energy.org/drupal/" ��http://www.leonardo-energy.org/drupal/�      Support:  Block diagram + key words 











