
Windwise Education
Which Blades Are Best?

The blades of a wind turbine have the most 
important job of any wind turbine component; 
they must capture the wind and convert it into 
usable mechanical energy. Over time, 
engineers have experimented with many 
different shapes, designs, materials, and 
numbers of blades to find which work best. 
This lesson explores how engineers determine 
the optimal blade design. 

OBJECTIVES
At the end of the lesson, students will:
 Understand how wind energy is converted into electricity
 Comprehend that there are multiple solutions to this design challenge
 Understand the engineering design process
 Know the process of scientific inquiry to test blade design variables

METHOD
Students will use wind turbine kits to test different variables in blade design and 
measure output of each. Each group of students will test their designs and then 
redesign based on testing.  Groups will summarize and present their conclusions to the 
class.

MATERIALS
 Model turbines on which blades can be interchanged
 Box fans for each turbine
 Multimeters for each group
 Pictures of wind turbine blades
 Sample blades
 Balsa wood, cardstock, paper plates, Vernier blade materials, etc.
 Duct tape
 Scissors
 Protractors/rulers



GETTING READY
 Set up safe testing areas. Clear this are of 

debris. Make sure the center of the fan is 
aligned with the center of the wind turbine.  
Make sure each testing station will not be 
standing in the plane of rotation of a nearby 
turbine.

 Lay out sample blade sets that display 
different variables such as length, material, 
and number of blades.

METHOD
Students will use wind turbine kits to test 
different variables in blade design and measure 
output of each. Each group of students will test 
their designs and then redesign based on 
testing.  Groups will summarize and present 
their conclusions to the class.

ACTIVITY
Step 1: Description of challenge and beginning 
questions for students (10 min)
 What do you think makes one blade design 

work better than another?
 What variables affect the amount of power a 

wind turbine can generate?
 Do some variables matter more than others? 

(For example, is length more important than 
number of blades?

 What do modern wind turbine blades look 
like?

Step 2: Brain storm blade variables (5 min)
Ask students to individually brainstorm about 
design variables that affect how much energy 
the blades can capture.

Variables may include:
 Blade length
 Number of blades
 Weight/distribution of weight on blades
 Blade pitch/angle
 Blade material
 Blade twist



Step 3: Building blades (30 min)
Divide students into groups and ask them to 
designate a record keeper.  Groups should then 
collect their blade materials and work together to 
construct blades. 

Step 4: Testing blades 
Each group should have tested their design during 
their building period – give a warning at 20 min to 
remind them to do so.

Students will use wind turbine kits to test different 
variables in blade design and measure output of 
each. 

Each group will attach a set of blades to the 
turbine and test it at both high and low speeds. 
The group can change wind speed by turning the 
fan higher or lower. 

Students will measure the voltage with a 
multimeter and have their record keeper 
document their data.

Ongoing Improvement:
Ask students to analyze ways to improve their 
designs. 

Students can alter their designs to increase their 
output, retrieving more materials as necessary.

Step 6: Presentation (15 min)
Each group will have 3 min to present their 
conclusions to the class. Students should discuss 
how they designed their blades and their results 
after redesigning. 

Step 7: Wrap Up (15 min)
Volunteers share more information about their 
education, careers, and what excites them about 
engineering.  



Redesign: Suggestions for Students










