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1. Introduction and Background 
 

We decided to investigate which type of insulation is best at reducing heat transfer. We chose this topic 
because insulation is all around us in everyday life, from the walls in our homes to lunch boxes that 
keep our food warm or cool. We thought it would be interesting to learn more about something we use 
every day without always noticing it. Understanding how insulation works can help us make better 
choices in the future and learn more about the science behind keeping things at the right temperature.  
 

What is insulation? 
Insulation helps reduce the transfer of heat, keeping things warm or cold for longer. In our experiment, 
we investigated how different insulating materials helped keep heat from escaping. Insulators are 
materials that are poor conductors of heat, meaning heat does not move through them easily. Examples 
of insulating materials include foam, wool, and bubble wrap. Some insulators can also reduce the flow 
of electricity, but in this experiment, we focused on heat insulation.  
 

 

2. Questioning and prediction  
 

Aim 

Our aim was to investigate which insulation material was most effective at reducing heat loss from hot 
water. And learn more about insulation because insulation is everywhere in the walls, food preservers, 
Esky’s we thought that if we learnt this it would help a lot in day-to-day life.   
 

Hypothesis 

We predict that foam will be the best insulator out of all the materials we are testing. 

According to our research, heat moves from areas of higher temperature to lower temperature. This 
means that good conductors of heat, such as metals like aluminum foil, will not be effective insulators 
because they allow heat to escape easily. Because of this, we think materials like cloth will perform 
better than metals. 

Overall, we believe foam will be the most effective insulator because it is expected to trap air and slow 
down heat transfer more than the other materials. 

At first, we thought aluminium foil might be the best insulator because it is often used with hot food. 
However, we later learned that aluminium is actually a good conductor of heat, and we did not yet 
understand the difference between conduction and insulation at that time. 
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Notes 

This is from our research.  
-The three basic forms of how heat flows mechanisms are conduction, convection and radiation 
- conduction- the heat moving through things 
- convection- how heat moves through air 
- radiation - the process of energy using electromagnetic radiation travelling through space 
- most insulators work by slowing down the process of conduction through the material. Effectively 
keeping heat in. 
- temperature move from higher areas of temperatures to lower ones until the temperature is equal 
- in homes the heat will escape into colder areas such as outside, making the living areas lose heat. To 
prevent this people have developed insulation 
- In thermals they use vacuum-insulating panels to keep heat in. (we can use this to understand why 
some materials work better than others) 

1. The air-filled cells help prevent heat transfer due to the fact the air is in the bubbles wrap 
2. The reason air is a good insulator is because the only way for heat to transfer through air in 

through convection and it is a gas so the molecule in the air is quite far apart  

 
 

3. Experimental Method 

Equipment and Materials  

 
● Thermometer 
● Timer 
● Kettle 
● Tap water 
● Plastic measuring cylinder 
● 2 Litre Ice cream container 
● Empty 375ml soft drink can 
● Insulation/variables (x5) 

1. Paper 
2. Cloths 
3. Foam 
4. Bubble wrap 
5. Aluminium foil 
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Procedure  

 
Before starting our investigation, we needed to make sure our experiment was fair and reliable. To do 
this, we set up a control test where we did not add any insulation around the can. This gives us a clear 
starting point to compare all other results against. We also kept every other condition exactly the same, 
such as using the same container, the same soft drink can, and the same volume of hot water (70 mL) 
each time. The only thing we changed was the type of insulation material. This is important because it 
means that any differences in temperature change can only be explained by the insulation itself, making 
our results more accurate and fairer. 
Our Independent variable is the type of insulation material used. This is because it is the one thing we 
are deliberately changing to see how it affects heat loss. 
The dependant variable is the temperature of the water (or how much heat is lost over time) 
This is what you are measuring to see which insulation material works best. 
And the control variable is all other parameters.  
 
 
This is our step-by-step procedure: 
 

1. Boil approximately half a kettle worth of water (with proper adult supervision.) 
 

2. Set up a clean ice cream container with a clean and empty soft drink can inside. Do not place 
any insulation variable around the can. (This is the control step). 

 
3. Measure out 70ml of boiling water into a plastic measuring cylinder and keep your hands away 

to prevent burns. (with proper adult supervision). 
 

4. Pour the 70ml of boiling water into the soft drink can, ensure hands are kept safe (with proper 
adult supervision) to prevent burns. 

 
5. Place thermometer into the boiling water in the soft drink can 

a. Record the temperature. 
b. Start timer. 

 
6. Record the temperature every 30 seconds until an elapsed time of 2 mins has been reached. (4 

readings total). 
 

7. Place an insulation variable #1 into the ice cream container around the soft drink can and redo 
steps 1 to 6. 

8. Repeat steps 1 to 6 with each of the remaining insulation variables. 
 
Note: Maintain the same volume of water (70ml) for each insulation variable. 
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Test Results 

 
 

MATERIAL INITIAL 30 SEC 1 MINUTE 1 MIN 30 2 MINUTES DIFFERENCE 

control  78°c   75°c 73°c 71°c 70°c 8°c 

paper 74°c 73°c 71°c 70°c 69°c 5°c 

cloths 79°c 75°c 78°c 77°c 75°c 4°c 

foam 76°c 75°c 73°c 72°c 71°c 5°c 

Bubble 
wrap 

79°c 78°c 78°c 76°c 75°c 4°c 

foil 78°c 76°c 76°c 75°c 72°c 6°c 
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Analyse of the result by graphs 

 

Graph 1: This is how hot the thermometer is when heated for thirty seconds.  
  
 
 

 
Graph 2: This is how hot the thermometer is when it is for 1 minute  
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Graph 3: This is how hot the thermometer is when it is for 1 minute and 30 seconds  
 
 
 
 

 
Graph 4: This is how hot the thermometer is when it is for 2 minutes  
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Graph 5: Temperature difference according to the insulation material  

 

 

4. Findings 
 
The results showed that bubble wrap was the most effective insulation material. After checking our 
graphs and data carefully, we found that bubble wrap consistently kept the water at a higher 
temperature than the other materials. 

Bubble wrap worked well because it contained many small pockets of trapped air. Air is a poor 
conductor of heat, so it slows down heat transfer from the hot water to the cooler surroundings. 

Cloth also performed well because the fibers trapped small pockets of air. Foam and paper provided 
some insulation but were not as effective as bubble wrap. Aluminum foil performed less effectively 
because metal allows heat to transfer more easily than the other materials tested. 
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5. Conclusion  
 

Our investigation found that bubble wrap was the most effective insulation material for reducing heat 
loss from hot water. This supported our understanding that trapped air is an excellent insulator because 
it slows down heat transfer. 
Although we originally predicted that foam would be the best insulator, our results showed that bubble 
wrap performed slightly better. Therefore, our hypothesis was only partly correct. This investigation 
helped us understand how different materials affect heat transfer and why insulation is important in 
everyday life. 
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6. Discussion  

The purpose of this investigation was to identify which insulation material is most effective at 
reducing heat loss. After carefully analyzing our results, we found that bubble wrap was the 
best insulator. 

Bubble wrap performed the best because it contains many small pockets of trapped air. Air is 
a poor conductor of heat, meaning it slows down the transfer of thermal energy. This allowed 
the hot water to stay warmer for longer. Cloth also showed good insulating properties, as its 
fibers trap air and form a barrier that reduces heat loss. 

Through this investigation, we developed a clearer understanding of the difference between 
conductors and insulators. Before starting the experiment, we predicted that aluminum foil 
might be the most effective insulator, as it is commonly used with hot food. However, we 
learned that aluminum is actually a good conductor of heat. While foil can reflect some heat 
radiation, it does not prevent heat transfer as effectively as materials that trap air. 

One limitation of our investigation was that each material was only tested once. Repeating the 
experiment multiple times and calculating an average would improve the reliability of the 
results. Another limitation was that the starting temperatures were not exactly the same for 
each trial, which may have influenced the outcomes. 

If we were to repeat this investigation, we would ensure all tests begin at the same starting 
temperature and conduct several trials for each material. This would make the experiment 
fairer and improve the accuracy of the results. 

During our data analysis, we also identified an error in our initial results. After plotting a line 
graph, we discovered that the cloth data had been recorded incorrectly. This correction 
confirmed that bubble wrap was indeed the best insulator. We would not have detected this 
error using only column graphs for the other materials, as the line graph made the 
inconsistency more visible. Initially, we also hypothesized that aluminum foil would be the best 
insulator due to its association with heat-related applications. However, further investigation 
showed that aluminum is a good conductor rather than an insulator, which explained its lower 
performance in the experiment. 

The findings of this investigation have real-world applications, as insulation is used in houses, 
lunch boxes, thermos flasks, refrigerators, and clothing. Understanding which materials 
reduce heat transfer can help improve energy efficiency and maintain temperatures for 
longer periods. 
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Graph 6: Comparison of the temperature drop  
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8. Logbook  
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9. Risk Assessment Form 
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9. Appendix 
 
This is how we did our little experiment.  

 
 
 


