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Exploring Wind Turbines

Exploring Wind Energy
Overview

In this experiment, students are introduced to wind turbines. They begin with a qualitative examination, exploring how different variables affect how fast the wind turbine spins. In the second part of the experiment, they quantitatively measure how fan speed affects the power output of the wind turbine using data-collection equipment.
The Microsoft Word files for the student pages can be found on the CD that accompanies this book. See Appendix A for more information.

Estimated Time
We estimate that data collection and analysis can be completed in one 45-minute class period. You may want to limit the number of variables that are investigated in Part I.
Related Skills
· Set up equipment for data collection, including connecting and turning on equipment and starting the data-collection program.

· Use the Statistic tool to calculate statistics.
next generation science standards
Elementary Standards Covered

· 4-PS3 Energy

· 4-ESS3 Earth and Human Activity

High School Standards Covered

· 4-PS3 Energy

· 4-ESS3 Earth and Human Activity

Science and Engineering Practices

· Developing and using models

· Planning and carrying out investigations

· Analyzing and interpreting data

· Using mathematics and computational thinking

· Constructing explanations and designing solutions

equipment tips

1.
This experiment was designed using a KidWind Advanced Wind Turbine, a hub, and three blades. Any of the classroom KidWind wind turbines will work for this experiment, as they all use a DC motor for a generator. Different turbines will produce different power levels and may have a different internal resistance.
2.
This experiment was designed using a Vernier Energy Sensor. It may also be done with a current probe and a voltage probe. The Vernier Current Probe (order code: DCP-BTA) or the High Current Sensor (order code: HCS-BTA) may be used as the current probe. The Voltage Probe (order code: VP-BTA), the Differential Voltage Probe (order code: DVP-BTA), or the 30-Volt Voltage Probe (order code: 30V-BTA) can be used as the voltage probe. If using alternate sensors, data might not be the same as the sample data, but students will obtain similar results.

3.
If you do not have a Vernier Variable Load, you can perform this experiment using the Vernier Resistor Board, available from Vernier Software & Technology (order code: 
VES-RB). Otherwise, students can build a circuit to create the appropriate resistance values.
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