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Lessons Learned from a First-Year Engineering Wind Turbine Project

3rd Iteration: Fall 2020
• Smaller motor  blades worked at 15’+ from fan
• D-shaped axle adapter  easy to remove common hub
• Interdependence: each team member printed 1 or 2 blades
• Individual accountability: each team member responsible for 

CAD drawing, data collection, data table, scatter chart
Key takeaway: while we want to foster creativity in design… 

Constrained design  no print failures + consistent data = 
accurate math models + less student & instructor frustration

2nd Iteration: Fall 2019
• Common hub 

(+) Less print time, less print failures, 
variable pitch angle

(–) Low 3D print tolerance  unsecure 
blades, slippage on motor axle

• Internal resistance of large motor  fan 
very close to turbine (blades flew off)

• Each student printed 6 blades (too many)
• Many printed blades vertically  weak in 

vertical dimension

Learning Objectives
1. Demonstrate basic 3D modeling  Slicing 
 3D printing

2. Execute a test plan & record data
3. Present data (tables, scatter charts, photos)
4. Use math modeling to justify conclusions

1st Iteration: Fall 2018
• Open-ended design: vertical-axis & horizontal axis 
• Challenges: long print times, inconsistent data, 

vertical-axis turbines performed poorly
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Future Iterations
• Provide data table template. Students struggle to create 

their own two-dimensional data tables like this…

• Blades still take ~90 min each to print 
– modify design to reduce to < 60 min?

• Provide framework for more quantifiable arguments 
e.g., “6-blades worked best” vs. “On average, 6-blades 
produced XX% more power than 3- & 4-blades”

• Emphasize structured inquiry over unguided discovery

Project Description
• Design, create, test, and analyze small-scale wind 

turbines across 3 independent variables (4 weeks)
• Tools utilized…


	Slide Number 1

