
Introduction

Heat transfers from hot areas to cold areas. This is why a cup of tea gradually cools down and 
an iced drink warms up. Heat may be transferred by conduction, convection or radiation. Glass 
and plastic, and gases such as air, are poor conductors of heat. Double glazing works by 
trapping a layer of air or another gas between two layers of glass, reducing heat loss by 
conduction and convection. In this experiment, the insulating effect of double glazing is 
investigated using just two glasses of hot water and some empty plastic bottles.

Ideas for extension activities

Investigate the effect of reducing heat losses from the glasses by convection. A simple way to do 
this is to put lids over the glasses of hot water before you put the plastic bottles over them. Are 
the two final temperatures closer together or further apart than they are without the lids?

The amount of heat contained in hot water at a given temperature increases as the volume of 
water increases. Repeat the experiment, but use a smaller or larger volume of hot water. Are 
the two final temperatures closer together or further apart than they were with the original 
volume of water?

Repeat the experiment as before, but this time gently pack the gap between the 1 litre bottle 
part and the 2 litre bottle part with a layer of cotton wool. The fibres reduce the movement of 
the air between the two layers of plastic and provide further insulation. Does the cotton wool 
improve the performance of the ʻdouble glazingʼ? Why is this not done in real double glazing?

Curriculum links: Key Stage 2 (ages 7 to 11)

From Sc1 (Scientific enquiry):

1 Ideas and evidence in science
 1   It is important to test ideas using evidence from observation and measurement.
2.1 Investigative skills
 2a Ask questions that can be investigated scientifically and decide how to find   
         answers.
 2c Think about what might happen or try things out when deciding what to do,   
  what kind of evidence to collect, and what equipment and materials to use.
 2d Make a fair test or comparison by changing one factor, and observing or   
  measuring the effect while keeping other factors the same.
 2e Use simple equipment and materials appropriately and take action to control   
  risks.
 2g    Check observations and measurements by repeating them where appropriate.
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 2j    Use observations, measurements or other data to draw conclusions.

From Sc3 (Materials and their properties):

1 Grouping and classifying materials
 1b Know that some materials are better thermal insulators than others.
2 Changing materials
 2c Know that temperature is a measure of how hot or cold things are.

Curriculum links: Key Stage 3 (ages 11 to 14)

1 Key concepts
 1.1 Scientific thinking
  1.1a Use scientific ideas and models to explain phenomena, and to develop  
   them creatively to generate and test theories.
2 Key processes
 2.1 Practical and enquiry skills
  2.1b Able to assess risk and work safely in the laboratory, field and   
   workplace.
  2.1c Plan and carry out practical and investigative activities, both   
   individually and in groups.
 2.2 Critical understanding of evidence
  2.2a Obtain, record and analyse data from a wide range of primary and  
   secondary sources, including ICT sources, and use their findings to  
   provide evidence for scientific explanations.
3 Range and content
 3.1 Energy, electricity and forces
  3.1a Energy can be transferred usefully, stored, or dissipated, but cannot be  
   created or destroyed.

Curriculum links: Key Stage 4 (ages 14 to 16)

1 How Science Works
 1.1 Data, evidence, theories and explanations
  1.1a Know how scientific data can be collected and analysed.
 1.2 Practical and enquiry skills
  1.2a Plan to test a scientific idea, answer a scientific question, or solve a  
   scientific problem.
  1.2b Collect data from primary or secondary sources, including using ICT  
   sources and tools.
  1.2c Able to work accurately and safely, individually and with others, when  
   collecting first-hand data.
2 Breadth of study
 2.3 Energy, electricity and radiations
  2.3a Energy transfers can be measured and their efficiency calculated,  
   which is important in considering the economic costs and   
   environmental effects of energy use.


