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Investigate different ways of
keeping a house warm.
· Why is there a delay before the graphs rise?
Why do the graphs eventually level off?
What do your graphs tell you?  What conclusions can you draw?
Why is it better to use 2 houses?

1.
The diagram shows how energy escapes from a house:

a)
Through which parts of the house is most heat lost?

______________________

b)
The amount of heat lost through the windows


can be reduced by  ____________________

c)
The amount of heat lost through the floor 


can be reduced by  ____________________

Look at the table:

d)
Which method reduces energy loss by the 


greatest amount?  _____________________

e)
Which method pays for itself in the 


shortest time?  ________________________

f)
What is the pay-back time for loft insulation?


________________________

2.
The diagram shows the energy lost from another house :

a)
What is the total energy lost from the house per 


second?  _____________

b)
Explain how heat escapes through the floor, 
using the idea of particles.

Look at the table:

c)
Which method saves most energy?  


_____________

d)
Which method saves most energy for each 


£1 spent?  ______________________

3.
Hot water pipes are often surrounded by lagging.

a)
Explain, in terms of particles, the process of 
conduction through the metal pipe from the 
water to the lagging.

b)
Explain why the lagging reduces heat loss.

4.
Some people place shiny foil between a radiator and 
the wall of the house :
Explain how the shiny foil reduces heat loss from the house.


Investigate the rate of loss of heat from various containers.

Think about:

(
You can use different materials to insulate some beakers.

(
You can leave one beaker with no insulation, as a ‘control’.

(
You will need to put a lid on each beaker (to reduce evaporation 
and make it a fair test).

(
You can use a thermometer and a stop-watch, or you can 
use a temperature sensor and computer, as shown below. 

(
You can half-fill each beaker with the same amount of very hot 
water. Can you think of a way of doing this accurately and 
quickly, so that all 4 beakers start at the same temperature ?

(
What else must you do, to make it a fair test ?

(
Record the temperature of each beaker, for about 10 minutes. 
You can record the results in the computer or you can use a table like this :

Time (mins):
0
1
2
3
4
5
6
7
8
9
10

Temperature (°C)
no insulation













wallpaper













polystyrene













loft insulation












(
Plot 4 graphs on the same axes (either by hand on graph paper, or using the computer).
Draw the 4 lines of best fit. Label each line.

Questions

1.
Which beaker cooled the fastest? Why?

2.
Which material is the best insulator? Why do you think it is best?

3.
What else could you do, to make the heat loss even less?

4.
What happens to the energy that was in the hot water at the beginning?

5.
Why was it important to add a lid to the beaker?

6.
Discuss the reliability and validity of your results.



Think about :






Some students carried out this 

insulation investigation.

Their results are shown below.

Plot each of them in turn on the grid below, 

and then draw a line of best fit for each one.

Time (mins) :
0
2
4
6
8
10
12
14
16
18
20
22
24
26
28
30

No insulation
(˚C)
94
85
77
69
62
55
49
43
38
34
31
29
27
26
25
24

Wallpaper
(˚C)
95
88
81
75
69
64
59
55
51
48
45
42
39
37
36
35

Polystyrene
(˚C)
94
88
82
77
72
67
63
59
55
52
49
46
44
42
41
40

Loft insulation
(˚C)
96
91
86
82
78
74
70
67
64
61
59
57
55
54
53
52


1.

Which of the 4 containers cools down the slowest ?  Explain your answer in terms of 
energy flow using your ideas about conductors and insulators. 






2.
Explain why each of the graphs levels out towards the end of the investigation.




3.
What temperature would all of the beakers get to eventually ?




You can investigate :

· Where is the temperature highest?
Can you explain this?  (Hint: see page 181.)

· Is there a temperature rise even on a dull day?

· Does it matter whether you use the shiny side or
the duller side of the kitchen foil?

· Does it work if you remove the kitchen foil?

· Where is this idea used?
(Hint: see pages 48, 182, 183, 155, 211.)





1.
Cut out and label this diagram, using these labels:

· plastic case
(
stopper
(
support

· double glass bottle
(
vacuum
(
silvering


You can make it clearer by colouring the glass (pale green).

2.
Copy and complete:


A
or ‘Thermos’ flask will keep hot drinks

(or keep ice-cream

).


It does this by stopping or reducing the transfer of heat by

conduction,
or
.

3.
Copy and complete this table. Part of it has been done for you.

The transfer of
energy by:
has been reduced by this design feature:

Conduction


Convection
· the stopper

· the vacuum

Radiation
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Cooling by radiation 





Help�Sheet





(See Experiment 9.9 on page 46.)


Get 2 cans of equal size :


-	one that is polished and shiny on the outside,�and


-	one that is black and dull.


	Each one should have a lid.


Put a temperature sensor in each one,�and arrange for the software to record�the temperature and also plot a graph of�temperature : time.


Pour in equal amounts of hot water.�Let the cans cool down, side by side.�Stir the water from time to time.


Which can cools down more quickly?�Which can is losing energy more quickly?
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Warming by radiation





Help�Sheet





(See Experiment 9.10 on page 47.)


Get 2 cans of equal size :


-	one that is polished and shiny on the outside,�and


-	one that is black and dull.


	Each one should have a lid.


Put a temperature sensor in each one,�	and arrange for the software to record�	the temperature and also plot a graph of�	temperature : time.


Pour in equal amounts of cold water.


Place the 2 cans in full sunlight, or place�	them equal distances from an electric fire.�	Stir the water from time to time.





Which can heats up more quickly?�	Which can is absorbing energy more quickly?
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Extension�Sheet





Insulating houses








Use cardboard houses as shown:





	You can use a lamp as a heater, and�measure how the temperature changes�by using a temperature sensor with�graphing software. 





It is better to use two model houses (each�with a lamp and a temperature sensor).�The houses should be identical except for�the variable you wish to investigate.


	Put the 2 lamps in series so they give the�same amount of energy to each house.


	Connect the 2 temperature sensors to the�same interface and computer.





Investigate the effect of insulating one of�the houses by:


-	lagging the roof with insulation, or


-	lagging the walls, or


-	adding double-glazing.





	Arrange for the software to plot the graphs�for the 2 houses on the same axes :





Fitting�
Cost�
Annual saving�
�
Carpets�
£1000�
3/4 of the energy lost through floor�
�
Loft insulation�
  £200�
1/2 of the energy lost through roof�
�
Cavity wall insulation�
  £450�
2/3 of the energy lost through walls�
�
Double-glazing�
£1000�
1/2 of the energy lost through windows�
�









Fitting�
Cost�
Annual saving�
�
Draught-proofing�
  £50�
  £50�
�
Loft insulation�
£200�
£100�
�
Cavity wall insulation�
£450�
£250�
�
Double-glazing�
£1000�
   £50�
�
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Extension�Sheet





Keeping your house warm 
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Extension�Sheet





Keeping warm – 1 





hot water
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Extension�Sheet





Keeping warm – 2 





Keeping ourselves warm is essential in winter.�As well as clothes, we also need insulation for�our homes and to keep hot drinks warm :


Your task is to investigate the factors which


affect how well an object keeps warm.





You might choose to use some of these :


beakers or conical flasks or large test-tubes 


lid, card, scissors 


thermometer 


stop-clock 


measuring cylinder (pyrex or plastic)


source of hot water (eg. kettle)


variety of materials:


(e.g. newspaper, corrugated card,�nylon stockings, polystyrene,�underfelt, aluminium foil, etc.)


sellotape, rubber bands


fan





List all the factors that you think could affect�how well an object keeps warm.�Can you think of 4 or 5 factors?


Choose one, or two, factors that you will�investigate.


Write down your predictions for these factors.





Now plan your investigation in detail :


-	What equipment will you use?


-	How will you make it a fair test?�(Work out exactly how you will�control all the other factors.)


-	What measurements will you take?


-	What range of readings will you take?


-	How will you make sure that your plan is�safe?








How will you record your results?�You could use a table like this :


Ask your teacher to check your plan before


you begin the investigation.





Write a clear report of your investigation, and�explain the conclusions you draw from your�results. Were your predictions correct?


Draw graphs (‘cooling curves’) of your results�(on the same axes). Are the graphs what you�expected?


Can you explain what you found?


Evaluate your investigation. How could it be�made better?


Comment on the reliability of your results.
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Extension�Sheet





Keeping warm – 3
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Extension�Sheet





Professor Messer’s umbrella 





Line the inside of an umbrella with shiny�aluminium kitchen foil, so that it becomes�a concave mirror or solar oven.


Use a temperature sensor to measure the�temperature at different places in front of�the mirror, when you point the mirror at�the Sun.�Note: Never look at the Sun,�either directly or in a mirror.
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The vacuum flask 





Help�Sheet





�
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