
Cup Insulators



Background information 
and Rationale

Insulators are materials that can prevent or limit the flow of heat.  
Conducting an experiment in which I choose different materials to 
see which one retains the most heat over time.  In this experiment I 
will be testing the following materials; Cotton, Suede, Tape, Plastic, 
Leather, and Chamois.  These materials will be put to a test to see 
which one helps insulate the heat of water best over time.

My hypothesis is that an insulator, like plastic and tape, would be 
more effective at keeping its heat than a naturally made insulator, 
like cotton and leather, because these materials are used to make 
more durable equipment. According to MIT.edu, plastic is an 
excellent insulator because it does not allow air to leave, which helps 
in trapping heat successfully.



Research Question

What materials are best for keeping a cup of water 
insulated for the longest? Will it be a material used in 
clothing, like cotton and leather, or will it be something 
more heavy-duty, like plastic and tape?



Investigative Methods 
or Procedure 

● I took 6 glass cups and wrapped each of 
them in a different insulating material.

● I measured a cup of hot water into each 
glass and poured it carefully.



Investigative Methods 
or Procedure 

● I had a data sheet were I recorded the beginning 
temperature and set a timer to take the 
temperature in 5-minute intervals for 20 minutes.

● I repeated this 
experiment 3 
times to find an 
average of 
temperature loss 
over time.



Results and Data Visualization

Results measured using the
average of each material’s
temperature loss.



Discussion and 
Interpretation

Interpreting my data I have the results;
In 1st place was the material Plastic with an average loss of -10.6 degrees Fahrenheit.
In 2nd place was the material Cotton with an average loss of -13 degrees Fahrenheit.
In 3rd place was the material Leather  with an average loss of -13 degrees Fahrenheit.
In 4th place was the material Tape with an average loss of -16 degrees Fahrenheit.
In 5th place was the material Chamois with an average loss of -17.6 degrees Fahrenheit.
In 6th place was the material Suede with an average loss of -20 degrees Fahrenheit.

After looking at the results, it seems that my hypothesis was correct. Plastic 
was the best insulator in this experiment, with cotton being second. This further 
proves that materials such as plastic are used for many products, while cotton is 
primarily used for winter clothing.  Plastic is a great insulator because it does not 
allow heat or air to escape.



Conclusions and 
Ideas for Future Research

In conclusion, plastic ended up as the best insulator, with cotton being second. 
Plastic is useful as an insulator because it does not allow heat to escape, whereas 
cotton is useful because it can hold many air molecules, which are great for 
thermal insulation. Plastic is most commonly used in heavy-duty equipment 
because of its cheap price, and cotton is used for clothing because it is a 
breathable material. Both are useful in different situations, but are used for the 
same purpose.

Other future experiments can be with materials such as aerogel which, according 
to Illinois.edu, is the best insulator in the world and varying levels of vacuum 
insulation. These materials insulate in different ways, with vacuums letting any 
form of air or heat to escape its body, and aerogel is mostly made of air, which 
itself is an insulator of heat. It would be interesting to see which method is 
effective for retaining heat.
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