
Wind Power 

 

Background 

Two major types of wind turbines exist, and they are characterized by whether the motor assemblies and blades 

are arranged horizontally or vertically.  Horizontal-axis wind turbines resemble typical windmills in their 

arrangement.  This is an older design and it is much more common than newer, vertical-axis wind turbine 

designs.  A horizontal-axis wind turbine must be built facing the wind, though most of the turbines on wind 

farms now have computerized motors that change the direction of the turbine to face into the wind.  The blades 

on these modern wind turbines typically move at speeds in the range of 10-22 rotations per minute (rpm). 
 

Vertical-axis wind turbines differ from horizontal-axis machines in that they do not have to be built facing into 

the wind, as they can catch wind coming from any direction.  The blades are rearranged so that they surround 

the motor assembly vertically and spin more like a weather vane than a pinwheel.  There are advantages and 

disadvantages to this design, which is better suited to some locations than the horizontal design.  One 

consequence of the vertical-axis arrangement is that it can be less efficient, because more torque is required to 

turn the blades. 
 

In both designs, the blades of a wind turbine are connected to a hub and a motor.  As wind turns the blades, it 

turns a shaft, which is connected to a generator.  The generator produces electric energy from the mechanical 

energy of the turning blades. 
 

In this activity, you will build a vertical-axis wind turbine.  Your group will compete with other groups in the 

class to meet the following challenge: 
 

Using only the equipment and materials provided, design and build a wind turbine capable of producing the 

most rotations per minute.  You will calculate this number based on data collected from your observations. 

 

PART I: Build a Vertical-Axis Wind Turbine 

In this activity, your group will follow the construction guidelines below to construct a vertical-axis wind 

turbine.  You will then test, and quantify, the function of your wind turbine. 

Materials: foam airfoil blades (x4), square wooden dowel, round wooden dowels (x4), paper clip, snap swivel, 

cord, eye screw, rubber bands (x4), timer, fan 

 

Procedure: 

 

1. Unpack and sort the contents of the wind turbine assembly kit.  

2. Twist the eye screw (the screw with the loop at one end) into hole in the top end of the square dowel.  

3. Loop the paperclip through the eye screw.  

4. Attach the snap swivel (the metal piece with a clasp) to the paperclip. 

5. Tie the cord to the opposite end of the snap swivel.  

6. Insert a round dowel into one of the four holes in the square dowel.  Position the round dowel so that half of 

its length extends from either side of the square dowel.  

7. Repeat this step until you have inserted all four round dowels into the square dowel.  

8. Slip a rubber band onto the ends of the round dowels to keep them secure.  

9. Slide the rubber bands a little farther onto the dowels, and then place the airfoil blades, flat side facing 

inward, between the tips of the round dowels.  

10. Test the assembled wind turbine with a fan as instructed by your teacher.  Count how many rotations the 

turbine makes in 15 seconds.  

11. Multiply the number of rotations by 4 to determine the number of rotations the turbine makes in 1 minute.  



PART II: Design & Modify 

In this part of the activity, your group will brainstorm ways that you can modify the turbine to be more efficient.  

What are some things that you could change about the wind turbine that might affect how quickly it rotates?  

Select a variable to modify about the design of your turbine so that it has the greatest number of rotations per 

minute. 

Materials: completed vertical-axis wind turbine, box cutter, pruning shears, scissors, timer, fan 

 

Procedure: 

 

1. Use the design guidelines below to assist you in the planning and building process of your turbine: 

a. What is your objective? 

b. What equipment and materials will you need?  List the items and quantity you will need. 

c. What procedure will you follow?  Describe the step-by-step process. 

d. Draw pictures and write descriptions of the model you’re designing. 

e. What safety issues might be a concern, and what steps will you take to ensure the safety of your 

group? 

f. How will you perform the test(s) and collect your data? 

g. Will you have to perform any calculations or create any graphs? 

h. How will you analyze and present your data? 

2. Construct and/or make modifications to the wind turbine design, using your proposal as a guide.  

3. Once the modifications have been made, test the wind turbine using a fan as instructed by your teacher, and 

collect data on the number of blade rotations.  

4. Analyze the data you collected.  Reflect on your design and note options for improvement or other variables 

that you would like to try. 

5. Answer the questions in the Results & Analysis section. 

 

Results & Analysis: 

On a separate sheet of paper, answer the following questions thoroughly using complete sentences.  You may 

complete your work on the computer.  Staple your work, including any graph(s) to the back of this packet. 
 

1. Assuming that wind speed and potential to generate power is constant, why might a wind turbine that makes 

more rotations per minute be more desirable than one that makes fewer?  

2. Now that you have seen several groups' designs for the wind turbine, what can you conclude about why the 

successful designs worked?  

3. How did you modify the wind turbine, and what were the results of each change you made?  

4. If you were to try again, what changes would you make to improve your design?  What effect do you think 

these changes would have, and why?  

5. Under what conditions would a vertical-axis turbine be more efficient than a horizontal-axis turbine?  

6. Consider a wind turbine that completed 23 rotations in 15 seconds.  The circumference of the wind turbine 

is 37 cm.  Calculate the rate at which the wind turbine is moving, in meters per second.  

 

 


