	P1b Part 1: Keeping Houses Warm


Learning Objectives:

	1. describe how energy is lost from homes
	

	2. compare energy sources and fuel costs
	

	3. explain what is meant by pay back time
	

	4. calculate pay back time
	


Starter Activity: 
Which house has the best insulation?

....................................................................................................................................

How can you tell?

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

The Lesson’s Key Words

	Word
	Anagram
	Meaning

	insulation
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


	Activity: How can we stop energy being lost from our homes? (Objective 1)


Experiment

	Split your table into two groups. One group should set up the experiment in the insulated house; the other should set up the experiment in the un-insulated house. Boil the kettle, pour 200ml of hot water (caution!) into a beaker, put this into the house then add the thermometer to the beaker. Leave both houses until you have completed the activity below. Which house kept the water the hottest?

	The house that was best at keeping the water warm was:

....................................................................................................................................
I know this because:

....................................................................................................................................
....................................................................................................................................


Add to the diagram the places and percentages that heat is lost from the house. Use the textbook as a resource.
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What type of insulation is used to reduce heat loss at each location on your diagram?

	Location
	Insulation Type(s)

	Roof
	

	Walls
	

	Windows
	

	Doors
	

	
	


Check your learning:

	Grade G-E
	Recognise energy saving methods in the home
	


	Activity: What is the cost of energy? (Objectives 2, 3 & 4)


Explain your ideas about making the right insulation choices for your home.
	Explain what is meant by payback time:

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

	How do you calculate pay back time?




Work out the payback time for the following examples:

	Insulation
	Typical Cost in £
	Typical Annual Saving in £
	Typical Payback Time

	Cavity wall
	400
	80
	

	Double-glazing
	3000
	50
	

	Draught-proofing
	80
	20
	

	Loft
	250
	100
	


Questions:

· Which insulation saves the most each year?

....................................................................................................................................

· Which insulation pays for itself in the shortest period of time? (Has the shortest payback time).

....................................................................................................................................

· The payback time for double-glazing is very long. Why do you think that it is still a very popular adaptation to houses?

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

Check your learning:

	Grade D-C
	Interpret data and calculate cost savings of different energy saving strategies:

· Pay back time
	


	Activity: Past Exam Question (Low Demand)


Mary has just received her gas bill for the winter quarter.  She is amazed at how high it is.  

Her friend Rita suggests that she should insulate her house.

(a) Why would insulation reduce her gas bill?




(1 mark, 1 line)



[1]

	where heat lost
	walls
	roof
	windows
	floors

	% loss
	40
	35
	15
	10


(b) The table shows the percentage heat loss through parts of a house.


(i) 

Draw a bar graph to display the results.











(2 marks, 0 lines)
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[2]


(ii) 
Where is most energy lost from the house?











(1 mark, 1 line)



[1]


(iii)
 Name the types of insulation she should consider for each area:


walls:
[1]


roof:
[1]


windows:
[1]


floor: 
[1]






(4 marks, 4 lines)

TOTAL  / 8

	Activity: Past Exam Question (High Demand)


The diagram shows a house without any insulation. The percentage of the energy lost from different parts of the house during the year is shown.









(a)


The total cost of the energy lost during the year is £1000.  This represents 35% of the total heating bill for the house.


(i)

Calculate the cost of heating the house for one year.










(2)



[2]


(ii)

Calculate the cost of the energy wasted through the floor.










(2)



[2]


(iii)
Suggest one way of reducing the amount of heat energy escaping through the door other than draught proofing.










(1)



[1]

(b)
The table shows some types of methods used to conserve energy, their installation costs and the amount of money that this method would save in a year. Assume each method reduces heat loss by 80%

	Place of installation
	Method of insulation
	Purchase cost (£)
	Cost of energy wasted per year (£)
	Cost of energy saved per year

(£)

	Roof
	Rock-wool or 

Fibre-glass in loft
	250
	200
	

	Walls
	Cavity wall filling
	1000
	350
	

	Windows
	Double glazing
	3500
	150
	120

	Doors
	Draught-proofing
	5
	150
	


(i)

Complete the table by calculating the cost of the energy saved in one year for each method of insulation (The double-glazing has been done for you).

[3]


(ii)

Calculate the length of time needed to payback the initial purchase cost of Double-glazing. (Assume the cost of the energy does not change).



[1]


(iii)
Which type of insulation would you install first? Explain why.



[3]

	Answers Past Exam Question P1b Part 1 (Low Demand)


(a) reduce heat being lost from the house
1

(b) (i) 

sensible scales
1






1





correct plotting
1





1



















(ii) 
walls

1







1

     
(iii) 
walls: cavity foam/insulation
1




1

            

roof:  loft insulation/fibre layer
1



1

           

windows: double glazing/secondary glazing
1


1

            

floor: carpet/floor covering
1




1

TOTAL  / 8

	Answers Past Exam Question P1b Part 1 (High Demand)


(a)
(i)

Percentage calculation
1




1




ie.
100/35    ´   COST (£1000)




Correct answer (£2857.14)
1




1


(ii)

(missing % = 15%)  ´ £1000  =  £150
1


1






(iii)
fitting a curtain, or porch
1




1








(b)(i)

	Place of installation
	Method of insulation
	Purchase cost (£)
	Cost of energy wasted per year before fitting

(£)
	Cost of energy saved per year after fitting

(£)

	Roof
	Rock-wool or Fibre-glass in loft
	250
	200
	160

	Walls
	Cavity wall filling
	1000
	350
	280

	Windows
	Double glazing
	3500
	150
	120

	Doors
	Draught-proofing
	5
	150
	120







One correct
1






1






Two correct
2






All correct
3






3







(ii)

(Cost/ saving per year = £3500/120 = 29.17 years
1



(iii)
Draught proofing
1





1












Very quick pay back/ recoup cost of purchase quickly
1





Compared to other methods of insulation
1


1




i.e. loft-insulation saves more but cost a lot more to start with
1

TOTAL  / 12
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