Thermal Energy (Heat) Revisited

We are going to review what we know about heat by considering statements about what we learned about thermal energy in previous eSCI sessions.

Task #1: Read these two statements.

· Particles have energy.  The more energy they have, the faster they move.  Temperature is a measure of the average speed of the particles in something.  At low temperatures, some particles may be moving fast, but many more of them will be moving slowly.

· All materials have thermal energy.  Thermal energy is the sum of the energy of all of the particles.  That means that large objects at a lower temperature (with slower moving particles) can have more energy than small objects with high temperatures (faster moving particles).

Now listen in to Dougie and Kyle, the Fail Dudes:

Dougie and Kyle are sitting by the hot tub.  No one remembered to turn it on and the water is cold.

Kyle:
Dude, major fail.  Now there’s no leisure soak in the warm water.
Dougie:
No worries, mate.  I’ve got a lighter and this paper clip here.  Look, now it’s glowing red – mondo heat.  I’ll just toss it in the tub and everything is copacetic.
Kyle:
Dude, dude, dude.  Are you trippin.  You need at least two paper clips.
What’s wrong with Dougie and Kyle’s reasoning?  You must use the terms temperature and thermal energy in your answer.

Task #2: Your job is to teach Dougie and Kyle about conduction and convection.

Describe here a demonstration of conduction.  You can look at the available materials for inspiration.  Your explanation must include the words particles and conductor.

Describe here a demonstration of convection.  Your explanation must include the word density.

 Task #3: Read this set of statements.  
· Thermal energy can also be transferred without any motion of matter.  We call this radiation.

· We know energy reaches us from the Sun.

· We also know there are long stretches of space between the Earth and the Sun with very little matter in it.

· So the energy is not being transferred by particles bumping, or by big masses of particles moving from one place to another because of density differences.

· Therefore there must be another way that thermal energy can transfer.  We’ll call it electromagnetic waves.  Light is a kind of electromagnetic wave.

· We can recognize radiation because 1) you don’t have to be touching the source to get the heat and 2) you can block the heat by putting something between you and the source (if you use the right stuff you can reflect eh energy back the way it came)

Now let’s visit Dougie and Kyle.
Dougie and Kyle are sitting in the house shivering.

Kyle:
I thought you paid the gas bill, sleazeball.

Dougie:
Your month, bro.

Kyle:
It’s dumb cold in here.  My mom sent me this space blanket thing like a super piece of foil.  I’m gonna wrap myself up like a big burrito and sit in front of the fire.

Dougie:
Dude, you’ll cook like a baked potato.

Kyle: 
Beats freezing my patootie off.

Dougie:
Dude, does your mom think you’re an astronaut?

What’s wrong with Kyle and Dougie’s reasoning?  Your answer should use the words radiation, convection, and conduction.

