
P1. 3.4 Payback cost of Energy 

Year 9 

Week commencing 30th April 2012 



Starter 

Work out the anagram 

 

               stoc feetsievesnfc 

 

Clue:  Is it worth it? 



Title: Cost effectiveness 

Objectives: 

• Compare the cost effectiveness of different 
devices 

 

• I must be able to list some ways that energy 
loss is reduced in the home and compare their 
cost effectiveness 

• I should be able to describe and calculate the 
payback time 
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Energy in the home  

In order to reduce 

electricity bills and 

pollution, we need to keep 

energy losses from our 

homes to a minimum. 

We lose energy from the roof, the door, the walls 

and the windows. 



© Boardworks Ltd 2003 

Energy loss prevention  

Get together in a group of 2 or 3. 

Think about and write down as many ways of 

preventing heat loss in our homes as possible. 

Make sure that everybody gets a chance to share 

their ideas 

Read through the next few slides to see if you got 

some of the same ideas. 
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As you go through the next few slides complete the 

table below to show how various types of insulation 

prevent heat energy loss from our homes. 

Method 

Stops 
Conduction, 
Convection 

or Radiation? 

How? 

   

   

   

   

   
 

 

Energy loss prevention  
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 Curtains reduce draughts [convection currents] 

 leaving the house. They are opaque and so don’t   

 allow much radiated heat to pass through them. 

Heat loss prevention - curtains  



© Boardworks Ltd 2003 

Heat loss prevention - bricks  

Most outside walls have an empty 

space between the 2 layers of 

bricks called a cavity. 

This reduces heat loss by 

conduction through the bricks. 

Cavity wall foam insulation is 

pumped in between the bricks to 

prevent convection within the 

cavity. 
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A great deal of energy is lost through 

windows. 

By adding an extra pane, the 

trapped air in between acts as an 

insulator to reduce heat loss by 

conduction. 

The insulating effect of the gap can 

be improved further by sucking all 

the air out to create a vacuum. 

Double glazing is expensive and 

difficult to smash without a special 

hammer. 

Heat loss prevention - windows  
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The air heated by central heating 

is less dense than the cooler air 

around it and rises. 

The ceilings get heated and 

eventually the heat escapes 

through the roof. 

Loft insulation contains trapped 

air which forms an insulating layer 

between the rooms and the attic. 

Heat loss prevention - roof  
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Radiators heat the wall a great 

deal - this wastes heat energy. 

 

Placing shiny silver  coated card 

between the  wall and the 

radiator reduces heat loss by 

radiation by reflecting it back into 

the room. 

Heat loss prevention - radiators  
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Draughts are convection currents. 

A great deal of heat energy is lost 

in this way but it is the easiest type 

to prevent. 

Draught excluders are hairy or 

spongy strips which close gaps 

and prevent the convection 

currents escaping. 

Heat loss prevention - draughts  



These measures have costs 

• Capital cost – the cost of buying these 
measures for your home 

 

• Running costs – how much they cost over time 
(for example to maintain) 

 

• Environmental costs – how can we place a 
value on these costs? 



Is it worth the cost? 

• We use “payback time” to measure the cost 

 

= the length of time it takes to recover the costs of 
the particular measure you have taken 

 

 

• How do you think we could measure this? 

= total cost of installing the measure divided by the 
amount saved in energy per year 



So, for example 

• Jenny does a loft insulation which cost £200 
including all equipment, labour costs and 
tools.  This will save her £100 per year on her 
fuel bill. 

 

• The payback time is?  

– 2 years 



© Boardworks Ltd 2003 

Calculate the pay-back time for each method: 

Heat
escaping
through..

Cost of
heat

escaping
per year

Cost of
insulation

Pay
back
time

Roof £80 £240

Windows £40 £3200

Draughts £50 £50

Walls £115 £460

Why do you think double glazing so popular 

 if the pay-back time is so long? 



When finished 

• Using a double page of your books, design a 
poster.  

 

• You must include information from the whole 
energy topic. Include at least 30 points. 

 

• FINISH THIS FOR HOMEWORK 

 

• Next lesson we are moving on to chemistry 



Plenary 
• You are an advertising agent drawing up a 

billboard poster for a hybrid car. 

– Make some notes on what information you’d 
include in the poster in order to try and sell the 
car 
 

• You should have  

included  

efficiency,  

environmental  

costs and payback  

time 


