Harnessing the Wind

Mechanical Energy 

Mechanical Energy is energy that can be transferred from one object to another to make something move , like wind blowing on a sail. Mechanical Energy can exist in two states: moving, or kinetic energy; and stored, or potential energy. A roller coaster is just one example of how mechanical energy is constantly changing form from potential to kinetic and back again.
Background
Wind speed is very important for wind energy. Wind turbines are the machines that change the movement of the wind into electricity.  These turbines need a constant, average wind speed of about 14 miles per hour before the wind turbines can generate electricity. That's why wind farms, where there are a lot of wind turbines grouped together, they all are located in windy spots.  
Objective
In this activity we will construct an anemometer which is a device that tells you how fast the wind is blowing. The device we will build is a model of a wind speed indicator. A real one will be able to accurately measure how fast the wind is blowing. This model will give only an approximation of how fast it's blowing.  After calculating the revolutions per minute it is possible to convert it to miles per hour.  We will observe a transfer of energy from wind energy into mechanical energy which can be converted into light energy if necessary.  
Materials
· Scissors 

· 4 small paper cups (like drinking cups) 

· A marking pen (any color) 

· 2 strips of stiff, corrugated cardboard -- the same length 

· Ruler 

· Stapler 

· Push pin 

· Sharpened pencil with eraser on the end 

· Modeling clay 

· A watch that shows seconds 

Procedure

1.) Cut off the rolled edges of the paper cups to make them lighter.
2.) Color the outside of one cup with the marking pen.
3.) Cross the cardboard strips so they make a plus (+) sign. Staple them together.
4.) Take the ruler and pencil and draw lines from the outside corners of where the cardboard strips come together to the opposite corners. Where the pencil lines cross will be the exact middle of the cross.
5.) Staple the cups to the ends of the cardboard strips; make sure the cups all face the same direction.
6.) Push the pin through the center of the cardboard (where the pencil lines cross) and attach the cardboard cross with the cups on it to the eraser point of the pencil. Blow on the cups to make sure the cardboard spins around freely on the pin.
7.) Place the modeling clay on a surface outside, Stick the sharpened end of the pencil into the clay so it stands up straight.

Further Investigation

a.) What type of transfer of energy is taking place in this experiment?

Wind energy to mechanical energy

Mechanical energy to light energy

b.) Weather forecasters' anemometers convert the revolutions per minute into miles per hour (or kilometers per hour).


Using your watch, count the number of times the colored cup spins around in one minute. You are measuring the wind speed in revolutions (turns) per minute. 
*c.)  How many revolutions per minute does your windmill turn? 
d.) What are some of the factors that affect the rate at which the indicator turns?

different times of the day, it might be windier in other places trees or buildings may block the wind.

e.) What is Mechanical energy?
Mechanical Energy is energy that can be transferred from one object to another to make something move
f.) What are the two states of mechanical energy?

Mechanical Energy can exist in two states: moving, or kinetic energy; and stored, or potential energy.
