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Windmills on Your Mind?
GOAL
millin which the rotation of the btades willcontinue the [ongest
time with only the wind to help.
MATERIALS

TIME TO CREATE

INDIVIDUAL ACTIVITY
Read

the following and hightight the important information. After a class discussion,

provide responses to the questions.
What is energy? Energy is the capacity to do work and transfer heat. Work is performed
when an object or substance is moved over some distance. Energy is needed for something
to happen. Think about boiling water or a burning candle. Energy is the heat that flows from a
hot object or substance to a cotd object or substance when they come in contact.
Energy can be seen in many forms, such as light, heat, electricity, chemicats (stored in
chemical bonds), and mechanicaloperations (in moving matter, such as flowing water). There
are many sources in nature that provide energy. Remember that energy is the capacity to do
work and transfer heat, which happens constantly in nature.
One such source of energy is wind. Turbine generators are a type of windmittthat produce

electricity by harnessing the wind. Wind turbine generators require average wind speeds of

zrkmlh (rf mph). The largest of these windmitts stands r5o ft tattwith btades hatf the
length of a footballfield. A wind turbine can produce 3oo kilowatts an hour-the amount of

at least

electricity used by a typica[ household in a month. Almost atl of the currently instatted wind
electric generation capacity occurs in California. The high-tech megatowers are engineered in
cooperation with NASA and are taken care of by federat and state subsidies.

7.

Provide an example of how we use some of this natural energy in our everyday lives.
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Besides fire, name another source in nature that provides heat

3.

Name a source in nature not named here that could provide energy

4.

Hold up this sheet of paper and gently blow to observe the reaction. What would be the best
shape and angle for a saiI to catch and use the wind? (The saits are the blades of the wind-

mitt.)

5.

Think about the design of a windmill. What are important elements for a windmill to have in
order to rotate without much effort?

TEAM CHALLENGE
Participants will work together in teams for a total of z5 minutes to make two different
types of windmills: one that has sails attached to a base, and one that looks like a pinwheel.
When the teacher signats that it is time to stop working, stop working immediately. Any team
that continues to work after time has been ca[[ed may be disqualified. The teacher will select
groups of three or four and assign a number to each group. Once teams have been selected,
the teacher wi[[ record the start time. You wi[[ have exactly z5 minutes to get your team's sup-

plies and make your team's windmills according to the instructions below.

Start Time

7.

2.

+ 25 Minutes =

_:_

End Time

-:

first windmill, you will need to make a sail template to use for each sail. Decide what
should be used as the hub (center) of the windmitt to hotd the sails. Each saiI needs to be
congruent. A cup can be used as the base or stand of the windmi[[. Make a smallhole with
a penci[ in the center of a cup. The pencil could be used to hotd the windmill. The sails need
to move around the hub so that it spins easily. Gently blow on the windmillto observe what
For the

happens to the sails. Make any necessary adjustments.
Make the second windmill following these directions (see

a.
b.
c.
d.

p.z):

Draw two diagonal lines so that they cross in the middte.

Cutzll

of the way on each line

towards the center.
Bend the paper back along each cut line toward the center untiI you have al[ four corners
fotded into the center. Glue the corners.
Push a brad through a[[ four corners at the center. A sma[[ bead on the back might help
with the rotation.
Use the fi[m container as a stabilizer.

When the teacher signals the time to stop working, take the windmills to the contest
site. Any team that continues to work after the teacher has signaled the stop time may be

disqualified.
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Count the rotations for 15 seconds, and then multipty that number by 4
to get the number of rotations per full minute.

a.

_
b. Windmill #z: _
2.

Windmill#r:

rotations per minute
rotations per minute

Compare the two windmills. Which has the better rotation?

Step

3.

1

What was the most significant difference between the two windmil[s?

Step 2

4.

What factors contributed to the success of the more effective windmil[?

Step 3

D

5.

How might you use a windmill at your home as a source of energy?

Step 4

Step 5
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