
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

This experiment allows exploration of the principles and practices regarding critical thinking for 
Sciences at Second, Third and Fourth Level in Curriculum for Excellence. It provides starting 
points for discussions and activities, as listed in the experiences and outcomes at Second, Third 
and Fourth Level, about heat, energy and materials.

Second Level (CfE)

By considering examples where energy is conserved, I can identify the energy source, how it is 
transferred and ways of reducing wasted energy. 

SCN 2-04A

Third Level (CfE)

DOUBLE GLAZE YOUR DRINK
These notes are to accompany the Hands- on demo on the Bang Goes The Theory website bbc.co.uk/bang



I can use my knowledge of the different ways in which heat is transferred between hot and 
cold objects and the thermal conductivity of materials to improve energy efficiency in buildings 
or other systems. 
SCN 3-04a

Through experimentation, I can identify indicators of chemical reactions having occurred. I can 
describe ways of controlling the rate of reactions and can relate my findings to the world 
around me.

SCN 3-19a

Fourth Level (CfE)

I can collect and analyse experimental data on chemical reactions that result in an obvious 
change in energy. I can apply my findings to explain the significance of the energy changes 
associated with chemical reactions.

SCN 4-19a


