Heat Transfer for Children

Teacher’s Instructions
Demo 1 – Cups and Heat Transfer

There will be a metal coffee mug, a ceramic coffee mug, and a Styrofoam cup that are all roughly the same size included in the kit.  Fill all the cups with the same amount of hot water, and measure the temperature initially.  Let the cups sit for about 10 minutes while you do the other demos.  At the end of the 10 minutes, measure the temperature of the water in all three cups again.  There should be a difference between the cups.  Let the children feel the outside of the cups to feel which ones are warm and which ones are cool.  Explain to them that the reason the cup is warm is because heat is escaping, and in order to make a good insulator you want a material that doesn’t let heat escape (i.e. a material that doesn’t feel warm like the Styrofoam)

Demo 2 - Spoons

There will be three spoons provided in the kit, one that is metal, one that is wooden, and one that is plastic.  Put all three spoons in a cup of hot water, the hotter the better, and let them sit for a few minutes.  Have the children feel the end of each spoon to determine which one is the warmest and coolest.  Explain to them that this is because metal ( the warmest spoon) is a better conductor of heat than wood or plastic.  Explain to them that in order to insulate well, you want a material that doesn’t conduct heat well.  
Demo 3 – Rubbing Alcohol

Using the bottle of alcohol and cotton balls provided, wet a cotton ball with alcohol and rub it on the back of each child’s hand.  Have the child blow on their hand with alcohol, and also on the hand without alcohol.  Ask them which hand feels cooler, and explain that the reason for this is that alcohol conducts heat out of their hand into the air when it evaporates.  

Making a Thermos

Materials:

-
aluminum foil

-
cotton balls

-
shredded paper

-
tape

-
1 large plastic cup

-
1 small plastic cup

-
straw

-
any other desired filler

Directions:

1) Place smaller plastic cup inside the larger plastic cup and fill the gap between the two cups with desired insulation material (paper, cotton, foil, rice, beans, etc.)

2) Fill the smaller cup with hot or cold liquid and wrap the entire thing in aluminum foil

3) Use tape to seal the thermos if necessary

4) Make a hole in the top and insert a straw

5) [OPTIONAL] Fill the thermoses with hot water that is the same temperature.  Wrap the thermoses in foil to make a lid, and wait about 10 minutes.  After 10 minutes, take the lid off and measure the temperature of the water inside to see how well the thermos worked.  
Discussion
Discuss with the children what worked well, and what didn’t work well.  Find out what materials worked well as insulators, and what materials were good conductors of heat.  Discuss with the children how these properties relate to heat transfer, and how it relates to the demos done at the beginning of the class.  
