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	What is energy efficiency

	
	
	

	Use mathematics to investigate the topical issue of the cost and efficient use of energy

	Subject(s):  Science, Design & Technology, Mathematics
Approx. time: 15-30 mins
	
	Key words / Topics: 

· functional maths
· energy efficiency


	
	
	

	Suggested Learning Outcomes
	
	

	· To understand that mathematics is used as a tool in a wide range of contexts 

· To recognise that published facts and figures are not necessarily accurate and that mathematical insight should be used to probe data
· To understand that mathematical modelling is a simplification; future planning encompasses a range of factors, which are difficult to predict with any degree of certainty 

	

	Introduction
	
	

	In the Keeping Warm scheme of work, students investigate the topical issue of the cost and efficient use of energy.  Using functional mathematics, they will recognise that published facts and figures are not necessarily accurate and that mathematical insight should be used to probe data.  


	Purpose

	In this activity, students will consider what is meant by ‘energy efficiency’. They will consider how this applies in the context of a house, to reduce energy consumption.

This activity could be used as a starter in maths or in a science lesson (about conservation of energy).

	
	
	

	Activity
	
	Teacher notes

	Show the students slide 2 from the Keeping Warm presentation. Ask them if they have seen graphs like this before, and if so, where they were?

Explain what is represented by the graphs. Why are these important?

Ask the students why the graphs show both current and potential ratings?  

Tell the students that these graphs apply to a house or dwelling and are part of its ‘Energy Performance Certificate’ (EPC). Show Slide 3 from the presentation. Explain that when energy is used to heat a house, it does not stay in the house but slowly escapes into the environment. 

Ask the students to brainstorm any ideas they have which could reduce the energy losses, then show them slide 4. Why don’t all householders implement all of these actions?

Ask if it implies that if you implement all the savings shown you will save 100% or more of your heating bill? Why not?

	
	Students may have seen similar graphs on electrical products as those shown in the Keeping Warm presentation, with reference to actual and potential energy usage, and actual and potential carbon dioxide emission. These graphs allow easy recognition that improvements can be made; suggested improvements are also shown on the EPC.

This could be contextualised in terms of the cost of energy to the householder.

Some may consider that the cost of a measure outweighs its benefits, or they may not have the resources to carry out a measure.

Additional supporting information on carbon dioxide emissions:

Cutting carbon dioxide emissions in the UK

· The average household could save around 1.5 tonnes of carbon dioxide (CO2) a year by making their home energy efficient. 

· If everyone with gas central heating installed a new condensing boiler, we'd cut emissions by 12.5 million tonnes. We'd also save around £1.9 billion per year on our energy bills and enough energy to heat over 3.3 million homes for a year. 

· If everyone installed cavity wall insulation, we'd cut CO2 emissions by 4.6 million tonnes, enough to fill one million hot-air balloons. 

· If every home that was able to had 270mm of loft insulation, we'd save 3.8 million tonnes of CO2, the same as the annual emissions of around 650,000 homes. 
· If everyone put an insulation jacket on their hot-water tank, we'd cut CO2 emissions by 900,000 tonnes — enough to fill around 182,000 hot-air balloons. 

· If everyone in the UK installed just one energy-saving light bulb, we'd save enough CO2 to fill the Albert Hall over 1,900 times. 

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Present the students with two versions of each graph in slide 2 of the Keeping Warm presentation.
Based on the data in the graphs, which of the two products, or houses, would they use? Why?
	
	Using the internet, students could quantify how energy is used for heating within a dwelling. The quantification could be in terms of units of energy and/or cost. They could then find comparable data for one or more dwellings of different design, for example of different sizes, of radically different design (e.g. flats vs. detached houses), or dwellings designed to be eco-friendly. They should analyse the differences in energy performance identified.

	
	
	

	Resources
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	· Projector/Whiteboard
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 What is energy efficiency (Presentation) 

	
	
	

	Additional websites
	
	

	· Carbon dioxide emissions relating to UK consumption: https://www.gov.uk/government/statistics/uks-carbon-footprint 


	Related activities (to build a full lesson)
	
	

	Starters (Options)

· VIDEO: Power House

· ACTIVITY: Keeping Warm 1
· ACTIVITY: Fuel Poverty 1
Main (Options)

· ACTIVITY: Keeping Warm 2
· ACTIVITY: Fuel Poverty 2
· ACTIVITY: Heating through the Ages
	Main (cont.)

· ACTIVITY: Burning Water 1 (Practical)
· ACTIVITY: Burning Water 2 (Research)
Plenary

· Opportunities within activity for presentations, peer/self assessment

· Reflection on Objectives and PLTS skills used

	
	
	


	The Engineering Context    [image: image5.png]




	· The story Power House
· How it works? Baxi’s Ecogen Boiler
· Who makes it work? David Willets


	
	
	


	Curriculum links and PLTS

	England

Science

>    KS3 3a, 3c, 3d, 23d, 24b
Design & Technology 

· KS3 3d
Mathematics
· KS3 1a, 1e, 1g, 2a, 2g, 3b, 4l, 6a, 6h, 6j, 9b
	Northern Ireland

Technology & Design

(Objective 1) Developing pupils as Individuals

· Respond to a personal design challenge in relation to their own lifestyle

(Objective 3) Developing pupils as Contributors to the Economy and the Environment

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

· Education for Sustainable Development

· Economic Awareness

Learning Outcomes

· Research and manage information effectively to investigate design issues, using Mathematics and ICT where appropriate



	Scotland

Technologies
· TCH 3-01a, TCH 3-02a, TCH 3-15a
	Wales

	GCSE D&T

AQA D&T

· 3.3.1
Edexcel D&T

· 1.13
Eduqas D&T

· 2.2 Core: 1, 2

OCR D&T
· 1.1
	GCSE Mathematics
AQA Mathematics
· S2

Edexcel Mathematics

· S2
Eduqas Mathematics
· FS3, HS3

OCR Mathematics

· 12.02a

	GCSE Statistics

AQA Statistics
· 3.3.3 C2
	

	
	


	Personal, learning & thinking skills (PLTS)

	· Independent enquirer
· Effective participator




