
Appliance science
Teacher Guide
overview
The EU has recently imposed limits on the power ratings of vacuum cleaners, and proposes further limits on appliances such as hairdryers. In this activity students consider a further (fictional) future restriction, on home electricity use. Students calculate the energy transferred daily by the appliances they use. They then decide how to cut their electricity consumption so as to meet strict new legal limits.   
LEARNING OBJECTIVE
In this lesson students will analyse a science issue using:
· Energy: the power ratings of electrical appliances and the energy they transfer
· Science in society: define a problem and work out how to solve it
Curriculum LINK
England National Curriculum KS3:
· Working Scientifically:  Analysis and evaluation: Interpret data … to draw conclusions.
· Physics: Energy: Comparing power ratings of appliances and comparing amounts of energy transferred

GCSE Combined Science subject content:
· Working Scientifically:  Analysis and evaluation: Interpret data … to draw conclusions.
· Physics: Energy: Power as the rate of transfer of energy.
TEACHING MATERIALS
· The presentation PowerPoint contains both the teaching presentation and the Student Sheets.
· ENGAGE materials are published by the ENGAGE project from the European Commission, as Open Educational Resources, and are published under the Creative Commons NoDerivatives, NonCommercial license. They can be freely used, but not re-published in any revised form.
· Visit the ENGAGE website www.engagingscience.eu for more science-in-the-news activities.








	STAGE/PURPOSE                     RUNNING NOTES

	Dilemma     
The EU has imposed limits on home electricity use. Can students make big enough cuts?

	Display (2) and point out that the EU has already imposed limits on the power ratings of electrical appliances. Ask students to suggest why. Elicit that the purpose is to cut electricity use and greenhouse gases.
Then introduce the (fictional) future limit on home electricity use. What do students think of this restriction? How can they reduce their own use of electricity?

	Science 
Students identify appliances with high power ratings, and rank appliances according to their power ratings. They calculate energy transferred by electrical appliances.
	Display (4) and ask students to identify the three appliances with the highest power ratings. The answer is those that transfer the most heat – the hairdryer, shower and iron.
Distribute copies of cards cut from SS1a and SS1b so that each group has 8 cards. Students convert all power ratings to kW (they could use whiteboard pens to write these on the cards) and order the cards from the highest power rating to the lowest. You may want to discuss beforehand with the class how to convert W to kW and vice versa.
Display (5) and go through the worked example. Students make up similar questions for their peers, using the power rating values given on the cards.

	Decision
Students show the energy transferred by the appliances they use in a typical day and decide how to cut their appliance use so as not to exceed their daily personal electricity allowance of 1.5 kWh.

	Display (6) to outline the task – to work out how to cut appliance use so as not to exceed a daily maximum of 1.5 kWh. 
Either
Students work through SS2 to calculate the energy transferred by the appliances they use in a typical day. They use SS3a and SS3b to represent this visually. They then continue to follow the instructions on SS3a to decide how to cut their appliance use so as not to exceed their daily personal electricity allowance of 1.5 kWh.
Or do the calculation-free version:
Students follow the instructions on SS4a to show the energy transferred by the appliances they use in a typical day. They then continue to follow the instructions to decide how to cut their appliance use so as not to exceed their daily personal electricity allowance of 1.5 kWh. 

	Plenary 
Students reflect on the decision.
	Consider the questions (7). Students might suggest using more efficient appliances, or installing solar panels, to get more time for their allowance.
They might point out that their heating needs change according to the season.
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