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Designing the Most Energy Efficient Wind Turbine Blades 

 “Which blades are better?” 

 
Background 
Wind is moving air due to unequal heating of the land and air by the sun.  Any moving matter has kinetic 
energy that can spin a turbine.  This action produces electric currents that carries energy and converts it to 
usable forms by people.  For thousands of years, people have been harnessing wind energy to do work—from 

travelling around the world on sail boats to milling grain using windmills. Today, wind is becoming more 

common as a renewable energy source through the use of wind turbines. Wind turbines have four basic parts–a 

tower, blades, a gear box, and a generator–that function together to convert kinetic energy from the wind into 

electrical energy. As the blades turn, they cause the gear box to turn, via a shaft. The turning gear box causes 

the generator to turn via a second shaft. The turning of the generator generates electricity. The amount of 

electricity that can be generated by a wind turbine is affected by many variables.  

 

Objective 
In this activity, you will explore and manipulate variables that affect how a turbine turns. You will then use a 

multimeter and weights to measure the efficiency of your design and collect data to find the most efficient and 

aesthetic blade design that produces the highest power output. 

 

Safety Rules 
- Wear goggles 
- Be careful using sharp objects 

 

Materials per groups of 3 
- 1 hub per group 
- wooden dowels 
- A variety of materials to choose for blade 

design  
- Tools to cut the blades (box cutters, xacto) 
- Hot glue gun 
- A variety of tapes 
- KidWind Tower(s) 
- Multimeter 
- Fans 
- Cup, weights 
- Lab notebooks 

 

Experimental Design 
1. Decide if you are best expert as a (Manager, Artist, Builder).  Put your name in the labeled bags to form 

small groups. 
2. In your notebooks, write the title, today’s date and the title of this activity.  
3. In your group, choose a variable you would like to test. Write this Manipulated Variable in your 

notebook. 
4. List all other variables you will keep constant. 
5. Write a HYPOTHESIS statement in your notebook. 
6. Draw an initial sketch in your notebook.  The artist in your group may choose to draw for everyone. 
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7. The manager should get all materials needed.  The builder will be in charge of building the turbine, 
while other members assist. 

8. In your notebooks, list all materials you are using. 
9. Take your first design to the wind tower and connect to the multimeter.  Record the voltage with low 

and high fan speed in your data table. 
10. Connect to the pulley and measure the weight lifted by your blades.  Record this amount in your data 

table. 
11. Redesign your variable 2 more times, make a sketch of the changes in your notebook.  Test each time 

and record your data.  See if you have improved the efficiency of the turbine. 
12. You can cut out the data table and tape it to your notebook, or make your own table. 

 
-------------------------------------------------------------------------------------------------------------------------------------------------- 

Data Table 
 

Variable tested.  What 
did you change each 

time? 

Low Fan Speed 
 

Voltage (V) 

High Fan Speed 
 

Voltage (V) 

weight lifted 
 

(g, mg) 

1st try    

2nd try    

3rd try    

 

Graph 
Draw a line or bar graph showing the change in power output (choose either voltage or water lift) for changes 
in your variable. 
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Conclusion 
 
Option 1 – In your own words, explain how the voltage and lift capacity of your wind turbine design changed 
as the result of changes in your manipulated variable.  If you were a lead design engineer, what would you 
recommend your company do to their turbine blades based on your results and the class data? Why? 
 
------------------------------------------------------------------------------------------------------------------------------------------------- 
Option 2 – Respond to the following questions in complete sentences.  Cut and tape to your lab notebook.   
 
 

1. How did the voltage change as you changed the manipulated variable? 

2. Did your changes increase or decrease output power? Why do you think so? 

3. Did a change in fan speed make a difference in amount of weight lifted? Why? 

4. Do you think the variable that you tested has a large or small effect on how much power the 

turbine can make? 

5. What problems did you encounter as you performed your experiment? How could you fix 

these problems? 

6. Based on the overall class data, what combination of variables makes the best turbine? 

 

Show your lab write up to your teacher and get an approval stamp. 
------------------------------------------------------------------------------------------------------------------------------------------------ 
Grading for the lab 
 
 Participation/safety/teamwork – 20 points 
 Lab notebook neatness – 20 points 
 Design Sketches – 5 points 
 Conclusion statement or the answers to conclusion questions – 5 points   Total ___/50 

 
  


