LESSON: Producing Electricity from Wind
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Summary:

The Earth’s winds contain vast amounts
of energy. People have harnessed this energy
for thousands of years to sail ships, grind grain,
and pump water. Today, advanced wind
turbines offer an efficient means of capturing
wind energy and using it to produce electricity.
Wind turbines are used for individual homes
and also grouped together in wind farms to
generate electricity for utility grids.

Photo by Dennis Schoeder/NREL

Engineering Connections:

Students will make observations to produce data to serve as the basis for evidence for
an explanation of a phenomena or test a design solution and apply scientific ideas to
solve design problems. Students will describe and graph quantities such as area and
volume to address scientific questions. Students will ask questions that can be
investigated within the scope of the classroom, outdoor environment, and museums and
other public facilities with available resources and, when appropriate, frame a
hypothesis based on observations and scientific principles.

OBJECTIVE:

Students will be able to explain how a wind turbine works, relating it to a generator and
discuss ways that would make it produce more electricity, including looking at various
blade designs.

STANDARDS:
4.PS3.1 5.ESS3.1 8.PS2.5
4.PS3.2 7.PS3.5
4.PS3.4 8.PS2.3
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MATERIALS LIST: If you need to check out a kit fill out the form at: OREEP.org .

Fan * Turbine kit * Blade pitch protractor *
Hub * Multimeter * Masking tape
Dowels * Measuring tape *

Various materials for the blades (poster board, paper plates, etc..)
*Items in the Kit

WORKSHEETS and ATTACHMENTS:
Producing Electricity from Wind Lesson (pdf)
Producing Electricity from Wind PowerPoint (pptx and pdf)
Student worksheet — Exploration (pdf)
Student worksheet — Explanation and Extension (pdf)

Student worksheet — Evaluation (pdf)
Student Worksheets Answer Sheet (pdf)

ENGAGE:

View the Producing Electricity from Wind Power PowerPoint presentation.

VOCABULARY:

See vocabulary sheet.
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https://www.oreep.org/
about:blank
about:blank

EXPLORATION:

In this activity we will build a model turbine connected to a generator to produce
electricity. We will look at the speed of the wind to the amount of electricity produced
and then look at blade design.

1. In your groups assemble the wind
turbine using the red blades as
shown in the next three pictures.
(Parts in wind turbine kits may vary
from those shown). First, thread the
wires from the nacelle through the
support post. Next, push the wires
that are at the bottom of the post
through the base. Finally, press the
blade assembly on to the shaft
extending from the nacelle. Photo by Van Barker

Photo by Van Barker Photo by Van Barker

Connect the wires from the wind turbine to the wires from the interface board (red wire
to red wire and black wire to black wire). Move the switch on the interface board to the
Music setting. Turn the fan speed switch to the medium setting. See if you can get the
music to play. What, if anything did you have to do?

2. Once you get the music to play then connect the multimeter up to the wind turbine
(red wire to red wire and black wire to black wire). Then measure and record the voltage
produced by the wind turbine.
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3. Turn the fan speed to low and then measure and record the voltage on the
multimeter.

4. Turn the fan speed to high and then measure and record the voltage on the
multimeter.

5. Measure and record the distance between the front of the fan and the blades on the
wind turbine.

6. Move the fan 3 meters farther away and then measure and record the voltage with
the fan set at medium speed.

7.Looking at the wind turbine and the picture. When the blades move what are they
turning inside the nacelle?

Now let's look at the blade design.

Set up the wind turbine using the hub (see picture below) and locate the fan 2 meters

away from the turbine. Attach the wires from the turbine to the multimeter as described

previously. This will be the testing area.

Viultimeter

Photo by Van Barker Photo by Van Barker

Design blades for your turbine using the materials your teacher has for you.

What material did you choose?
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1. Cut out your blades and draw them.

How many blades do you have?

2. Take your blades to the testing area and place your blades on the hub.

3. Turn the fan on low. Measure and record the pitch of the blades and then measure

and record the voltage produced.

4. Turn the fan on high and then measure and record the voltage.

5. What do you think you can do to get the wind turbine to produce a higher voltage?

6. Change the pitch of the blades and record the angle. . Did the change

in the pitch cause anything else to change? If so, what changed and how did it change?

7. Measure and record the voltage with fan on the low setting. Then

measure and record the voltage with the fan on the high setting.

8. Change the pitch of the blades to a new angle. Record the new angle and then

measure and record the voltage.

9. Design a new set of blades and draw them.

How many blades do you have?

10. Repeat steps 3 - 8 above using the new set of blades and record the data below.

Starting pitch of new blades

Low speed voltage High speed voltage

Changed pitch of new blades

Low speed voltage High speed voltage

Try several different blade pitch angles to see which causes the wind turbine to produce

the highest voltage. What angle was best?
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EXTENSION:

A wind turbine works opposite of a fan. Write a paragraph explaining this.

Some wind turbines have different shapes like
the vertical axis wind turbine in the picture. Do
you think that the shape of a wind turbine will
with make a difference in the amount of
electricity that it produces? Explain.

Verticle Axvs

Diagrams courtesy of energy.gov/eere/wind
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EVALUATION:

1. A wind turbine can be used to make
a. Wind b. Electricity c. Heat

N

. The energy in wind come from the
a. Earth b. Sun c. Ocean

3. A tool that is shows the direction from which the wind is blowing is a(n)
a. Anemometer b. Thermometer c. wind vane

D

. What part of a wind turbine captures the wind?
a. Tower b. Gearbox c. blades

5. Windmills have been used for
a. Pumping water b. Grinding grain c.heat d.AandB

[o2]

. Explain how electricity is generated by a wind turbine.

\‘

. The speed of the wind can cause a difference in the electrical output.
a. True b. False

8. The blades of a wind turbine turn the that goes to the gearbox.
a. Generator b. Nacelle c.low speed shaft

9. What part of the wind turbine makes the electricity?
a. Generator b. Nacelle c. high speed shaft

10. The height of the tower has an effect on the amount of electricity produced.
a. True b. False
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