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Student activity
Name 

Class 

Date 


Reducing energy transfers in the home
Specification reference: 
· P.1.2.1 Energy transfers in a system 

· MS 3a, 3c, 3d

· WS 1.4, 3.6


Aims

In this activity you will learn about different ways of lowering energy bills by reducing energy transfer from a house to its surroundings. You will make notes about the different methods and how they work, and calculate payback times. The activity focuses on the effectiveness of the methods and the money which they save on energy bills; but by reducing the amount of energy needed to heat homes, these home improvements can also reduce greenhouse gas emissions.
Learning outcomes

After completing this practical, you should be able to:

· describe some home improvements which reduce energy transfer from a house to its surroundings

· explain how some of these improvements work, in terms of conduction, convection, or radiation

· calculate and compare payback times of different home improvements

· evaluate home improvements using payback time, savings beyond the payback time, and other factors.
Task
Find out about ways of reducing energy transfer from a house to its surroundings, and complete the table below. You can use the internet to help you.
	
	Description 
	How it works

	loft insulation
	
	

	cavity wall insulation
	
	

	double glazing
	
	

	foil behind radiators
	
	


Questions
1 The table below shows typical costs of installing the different options in a three-bedroom, semi-detached house, and how much they save on energy bills per year.

	
	Cost of installation
	How much it saves on energy bills per year
	Payback time

	loft insulation
	£300
	£140
	

	cavity wall insulation
	£450
	£160
	

	double glazing
	£3000
	£100
	

	foil behind radiators
	£40
	£10
	


‘Payback time’ is the length of time it takes for a home improvement to save you as much money on energy bills as you spent on installing it. Here is an example of a payback time calculation:


cost of installation  £500


saving on energy bill after installation  £50/year


payback time  £500 ÷ £50/year  10 years.

Calculate the payback time for each of the four options, showing your working below. 

Use your answers to complete the table.
(4 marks)
2 Name one other energy-saving home improvement method that is not listed in the table.

(1 mark)
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Student follow up (set 1,2 and 3 should complete this. For all other groups this is optional)
3 a
Some houses have solid walls rather than cavity walls. State two characteristics of a solid wall which affect the rate of energy transfer through it.
(2 marks)
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b
Explain why having well-insulated walls can be helpful for homes which use air conditioning (cooling systems powered by electricity) in hot climates.
(2 marks)
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4 A home owner researches energy-saving home improvements. She finds websites of some companies which install home improvements. She also finds the website of an independent organisation which gives advice but does not install home improvements.

a
Which type of website is more likely to give unbiased advice? 

Explain your answer.
(2 marks)
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b
One website lists typical energy saving costs from installing double glazing:

	Type of home
	detached
	terraced
	flat

	Energy saving per year
	£110–£150
	£75–£100
	£40–£50



i
Suggest one reason why some types of home cost more to double glaze than others.
(1 mark)
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ii
Suggest two reasons why a range of costs is given for each home type.
(2 marks)
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5 The payback time for fitting a house with double glazed windows is often longer than the time for which the owner will live in that house. 

Suggest one reason why people still get double glazing fitted.
(1 mark)
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