
A good insulator is a material that resists the flow of thermal energy, making it effective at 
keeping heat in or out. The most important quality of an effective insulator is its ability to 
trap air. Air is a very poor conductor of heat, so materials filled with tiny air pockets—like 
foam, wool, or bubble wrap—are especially good at slowing down the transfer of heat. 
Non-metallic materials tend to be much better insulators than metals, since metals allow 
heat to pass through easily. The thickness and texture of the material also matter; thicker, 
less dense substances with lots of small spaces are usually better at insulating because 
they trap more air and block heat transfer in multiple ways, including conduction (direct 
contact), convection (movement of air), and even radiation (shiny or reflective surfaces can 
reflect heat energy). 

Many common household items fit the criteria for good insulators. Styrofoam cups and 
plates are excellent choices because they are filled with air and are designed to keep things 
hot or cold. Bubble wrap, with its many air-filled bubbles, is another effective insulator that 
is easy to find at home. Wool and thick fabrics, such as towels or blankets, trap air between 
their fibers and can help prevent heat from moving in or out. Even something as simple as a 
plastic container can act as an insulator, although not as well as foam or fabric, because 
plastic does not conduct heat as easily as metal or glass. Other examples include 
cardboard, which has a layered structure that holds air, and soft, fluffy materials like cotton 
balls or packing peanuts, which are full of air pockets. Foam trays or egg cartons also work 
well, since they are lightweight and contain trapped air. By using these materials, either 
alone or in combination, you can create a homemade cooler that does a great job of 
keeping things cold. 
 
Some materials are better insulators than others because of how they handle heat. Good 
insulators do not let heat pass through them easily. This is usually because they contain 
lots of tiny air pockets. Air is not good at carrying heat, so materials that trap air—like foam, 
wool, or bubble wrap—are very effective at slowing down heat transfer. 

On the other hand, materials like metal are good conductors, which means they let heat 
move through them quickly. If you use a metal container for a cooler, the heat from outside 
will get inside faster and melt the ice. If you use a material like Styrofoam, bubble wrap, or a 
thick towel, the heat from outside has a much harder time getting in, so the contents stay 
cold much longer. 

In summary, the best insulators are materials that trap air and slow down the movement of 
heat. That’s why things made of foam, fabric, or other fluffy and lightweight materials work 
well for keeping things hot or cold. 

 

A good insulator: 
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●​ Has lots of air pockets​
Air is a poor conductor of heat, so materials with trapped air slow down thermal 
energy transfer. 

●​ Is made of non-metallic materials​
Metals conduct heat well; non-metals (like plastic, rubber, or wood) usually do not. 

●​ Is thick and not dense​
Thicker, less dense materials trap more air and block heat better. 

●​ Reduces all types of heat transfer​
Good insulators block conduction (direct contact), convection (air movement), and 
sometimes radiation (with shiny surfaces). 

 

Common Household Insulators 

●​ Styrofoam cups or plates​
Traps lots of air, used in many coolers. 

●​ Bubble wrap​
The air bubbles make it a great insulator. 

●​ Wool or thick fabric (like towels or blankets)​
The fibers trap air. 

●​ Plastic containers​
Not as effective as foam, but better than metal or glass. 

●​ Cardboard​
The layered structure holds air. 

●​ Cotton balls or packing peanuts​
Light, fluffy, and full of air spaces. 

●​ Foam food trays or egg cartons​
Lightweight and air-filled. 

 

When building a homemade cooler, it is important to understand how different materials 
affect thermal energy transfer. Thermal energy (or heat) always moves from warmer areas 
to cooler ones. Materials called conductors—such as most metals—allow heat to pass 
through them quickly. If a cooler is made from conductors, heat from outside can easily get 
inside and melt the ice. 

In contrast, insulators—such as foam, fabric, or plastic—slow down the transfer of heat. 
That’s why commercial coolers are often made with insulating materials. They keep the 
contents cold by preventing warm air from getting in and cold air from escaping. 
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