Transforming Energy
 

What is energy?
Ask the class for examples--
Sun, fossil fuels, electricity, light, sound, atomic, wind, water falling, chemical reactions (food inside the body), etc.  In science, it’s the ability to do work.  Not work like driving a truck, planting a garden, or teaching although energy is certainly involved.  Work, in science, is a force acting through a distance—we’ll do some examples.
According to the understanding of science today—Energy cannot be made, or destroyed.  The energy of the universe is a constant.  Its form can change—we’ll see that today.  Also important is "understanding today." Scientists are often wrong—in fact usually more wrong than right.  One of the most important parts of being a scientist is trying to prove oneself wrong.  It’s ok to be wrong, to make a mistake, as long as we learn from it.
 

Two different forms of energy
Potential and Kinetic--
Potential energy is energy that can do something, but is waiting.  Name one form of potential energy that some of your toys and flashlights have—batteries.  They’re waiting to turn chemical reactions into electrical energy.  Also, sitting waiting to run is potential energy
Kinetic energy is energy that is actually doing something.  Running is a form of kinetic energy.  Example—Take a pencil and put at the edge of your table but don’t push off.  I want you to observe what happens.  Push it off.  What happened?  It fell. Why?—force of gravity working through a distance.  It made a noise—energy of falling was transformed into sound energy—a wave through the air.  Where else did the energy go?  Into the floor as a wave of energy—most energy went into the floor.  Example—being hit by a dodge ball—the vibration you feel is the energy of the ball being transformed into a wave of energy into your body.  Where did the energy come from for the pencil to fall?  Potential energy from just being at a distance above the floor.  Pick up the pencil and put it on the table.  Where did the energy come from that was used to put it back on the table?  From you.  Where did you get it?  From the food you eat and how your body uses that food.  

Question—if you dropped the pencil onto the floor from three inches, what would happen?  It would fall.  Less sound, less vibration into floor.  Less energy in falling because gravity acted over less of a distance (does not apply to dodge ball—being hit by a ball thrown a shorter distance—because the energy source there is not gravity but the energy used by the person throwing the ball).
Energy cannot be transformed from one form into another perfectly.  There are always some losses into other forms.  The pencil energy went into both sound and the floor (and it heated the air a little too).  When a pot boils on the stove, not all of the energy of the stove goes into heating the water.  Where does some of it go?  Heating the stove, heating the air. 

Losses of energy can be bad—Heating the atmosphere.  But, we need them to live as we live.  Friction—Without friction, all walking would be like walking on ice.  Car brakes work by friction.  Have you been in a car being driven during an ice storm?  Slow driving because the car is hard to stop and hard to turn—loss of control without friction.
 

Series of experiments on changing energy from one type to another
Boiling water (using a hot plate)--
· What are we doing? 

Heating water, here by electricity
· How else can we heat it? 

Wood, gas, coal, atomic, compressing it, stirring it ( a lot more than any of us can do)
Anyway we can add energy to the water will heat it
· What will happen to the water? 

Turn to steam.  Steam is a gas.  
Three states of things—solids, liquids, and gases--
1. Water is a liquid, steam is a gas 

2. Heating a liquid makes the molecules (water is made of oxygen and hydrogen) vibrate (shake) 

3. The shaking of the molecules is temperature 

4. As they shake more, their temperature rises 

5. When the shake enough, they escape the liquid and become gas 

· Where will the gas go? 

Into the air
· What if the tea kettle has a small opening? 

The energy of the steam is concentrated and it flows out faster through the opening
Now move to pinwheels and straws
Pass them out and try blowing on them with and without the straws
· How do we make the pinwheels spin? 

Blowing on them.  Giving gas (air) energy so it moves and spins the pinwheel.  The energy of the moving gas is changed into energy of the motion of the pinwheel.
· What did using the straw do? 

It concentrated the energy of moving gas (our blowing the air) and makes the pinwheel easier to spin or can make it spin faster.
 

Electromagnet
You’ll get more on the science of electricity and magnetism in a later grade.  Trust me, inside this is a magnet connected to the handle. Around it is wrapped a coil of wires.
· What do you think might happen if we spin the handle? 

Lights the light bulb—electricity is produced when a magnet moves inside a coil of wires.  Have them all try it, if there's time.  This changes energy of motion (the spinning of the handle) to electrical energy.
· Can anyone put together all of these experiments? 

1. Putting energy into a liquid and turning it into a gas 

2. Concentrating the gas 

3. Using the gas to spin a pinwheel (a fan) 

4. Spinning a magnet inside a coil of wires to produce electricity 

This is how electricity is produced
The boiler is bigger than this room--
It’s heated by coal, gas, the sun, atoms.  The steam is concentrated in pipes like the straws you used.  The pinwheel is a huge fan called a turbine at least the size of the library.  The turbine is connected to a magnet which spins as the turbine is spun by the steam.  Around the magnet is a huge coil of wires.  Then there are wires leading from the electric power plant to our homes:
1. Going south of Albuquerque on i-25 about Rio Bravo, look to the west and there’s an electric power plant 

2. In the north of Albuquerque along i-25 (to its west) but south of the balloon fiesta field, there’s another one 

3. On the way to Santa Fe, just north of the Bernalillo exit at Algodones, there’s another one 

These plants may look big, but they are small as electric power plants go.  The really big ones are in the northwest part of New Mexico.
 

Today we’ve learned a little about energy
· It cannot be made nor destroyed. 

· It can be changed from one type to another. 

· One form is energy waiting to do something—potential energy. 

· Another form is energy actually doing something—kinetic energy. 

· We can change energy from one type to another to do things for us. 

· But, energy cannot be totally changed from one type to another. 

· Some of these losses actually help us.  

· Producing electric power involves many changes in the types of energy. 
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