Energy Explorations Outline

Station 5

Thermal Energy Station
         Materials:

Thermal Energy Transfer Graphic & Arrows

Conductor/Insulator Cards
Examples of Insulation Graphics


Infrared thermometer
Sample Insulators 




Sample Conductors 

What Am I Activity Cards & Insulation Samples
Introduction to Thermal Energy: 
· The Second Law of Thermodynamics involves the direction of heat transfer. Heat energy ALWAYS moves from an area of greater energy to lesser energy until equilibrium is achieved. In other words, heat moves from HOT to COLD until the amount of energy is equal.  
· On a cold winter day, what will happen to energy if you open the door of your home?  Energy will flow from where it’s warmer (inside) to colder (outside). 

Activity #1: Direction of Energy Transfer
· We just said that thermal energy always travels from areas of greater thermal energy (HOT) to areas of lesser thermal energy (COLD).  Looking at these pictures, use the red arrows to show which direction the thermal energy is traveling.
· Cup of coffee (from the coffee into the air)
· Glass of ice water (from the air into the water)
· House in the summer (from the air into the house)
· House in the winter (from the house into the air)
· Child on a winter day (from the child into the air)
· Bathtub of hot water (from the water to the air)
Activity #2: Thermal Energy Insulators & Conductors
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Now we’re going to do a couple activities with thermal energy insulations and conductors. Before we talk about what those mean, let’s do an activity.

· Invite one student to put one hand on the tile and one hand on the carpet square.

· Which one feels colder?  Students will say the tile feels colder.  Allow each member of your group to feel the tile and carpet to see if they agree. 
· Haven’t they both been in the same room all day?  Shouldn’t they both be about the same temperature?  
· We have a tool to check the temperature of the tile and carpet.  It is an Infrared Thermometer, which does not require direct contact with an object.  They are used in research, industrial application, heating and cooling and around the house to measure temperatures of things you would not want to touch.  Note to Leaders: The thermometer uses a laser. It should NOT be pointed around the room or at anyone’s face. Do not point the thermometer anywhere except the activities in the station.
· Have students take turns using the thermometer to measure the temperature of the tile and the carpet square.  (Temperatures will be within ½ degree of each other.)

· They are the same! Why does the tile feel cooler?  Both the tile and carpet are the same temperature as the room. The tile feels cooler because heat is quickly being transferred from our hands, which are warmer, to the tile. .  
· What do we call something that transfers heat easily?  Conductor.  The tile is an example of a conductor.
· What about the carpet?  Carpet does not feel cold because it has lots of air spaces and resists the transfer of heat. Your hand does not transfer heat to the carpet rapidly like the tile. What do we call something that resists transferring heat?   Insulator.   The carpet is an example of an insulator. 
· Have you stepped out of the shower onto the tile floor?  How does it feel to your feet?  Cold.  A bath mat next to the tub acts as a thermal energy insulator when you step out of the shower.

· Let’s look at a few more items. For each of the following items, I would like for you to move around the table and feel each one and ask yourself - does it feel cool or warm?  Use the “Conductor” and “Insulator cards to label each material.
· Are any of these items both an insulator AND conductor? Yes   Describe how.  The metal pan is a conductor to easily transfer thermal energy from the stove to your food. The handle is an insulator to protect your hand when you pick it up.

Activity #3: “What Am I”-Insulation Matching Activity
· In this activity we will match the word to the definition and actual insulation item.  Discuss why these are important places to put insulation.  
· Weather Stripping-I come in a roll and am used around door frames and windows to seal air leaks.
· Draft Stopper-I am a rectangular piece of foam inserted behind switch and outlet covers to stop air leaks.
· Pipe Insulation-I am a foam tube placed around hot water pipes to reduce energy loss.
· Door Sweep-I am placed along the bottom of an outside door to stop air leaks and save energy.
· Solar Window Film-I am applied to glass to block UV rays, reflect glare and repel heat in warm climates.
· Fiberglass Insulation-I am usually pink or yellow and used to keep energy from entering or leaving your home.
· Why are these items important to put in your home? They all prevent air leaks around windows, doors, walls or other places we don’t want thermal energy transfer.
Complete Student Guidebook Questions:
Note to Leaders: Ask these questions to the students. Do not just give them the answer. If incorrect answers are given, talk the students through the correct answer. You may need to refer back to the definition.

Thermal energy (or heat) always flows from greater thermal energy (HOT) to lesser thermal energy (COLD) until equal. 
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