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Project Description

• Goal: Create a small-scale generator for the NAU CWC team

• Helps save time and resources

• Improves performance of the turbine

• Client and Advisor: Professor Willy

• 20+ years experience in industry

• Wind Energy is growing nationwide

• Wind Energy in US [1]: 2014 - 4% VS 2023 - 10%
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Figure 1: Wind Turbine



Design Efforts

Figure 2: Rev E Assembly CAD 
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Purchasing Plan Generator

Figure 3: Bill of materials - Generator

3 Javan Jake 11/4/25 CWC Gen



Purchasing Plan Dynamometer

Figure 4: Bill of materials - Dynamometer

4 Javan Jake 11/4/25 CWC Gen



33% Recap

• Lamination Stack 

• Coil Windings

o3-phases

• Hi-pot Testing

• Total hours to 
manufacture > 37 hours

Figure 5: 33% Built
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67% Recap
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• Machining

o Hub

o Shaft

o Rotor

• Dyno Redesign

o Coupler

• Mad Jenny 

Results

Figure 6: Machined Hub Figure 7: Machined Shaft 

Figure 8: Machined Rotor Figure 9: Initial Testing Results



100% Demonstration- Assembly
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• Extremely low cogging 

torque

• Assembly

o Glued magnets

o Re machined shaft, rotor, 

and stator

o Shrink fit

o Coil wiring

Figure 10: 100% Built



100% Demonstration- Stator
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Figure 12: Rear Side of Stator Figure 13: Front Side of StatorFigure 11: Side View of Stator



100% Demonstration- Shrink Fit

• Rotor heated to 220 degrees 
Celsius

• Shaft was cooled to 

–3.8 degrees Celsius
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Figure 14: Shrink Fit 



100% Demonstration- Rotor
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Figure 15: Magnets in Rotor Figure 16: Front of Rotor



100% Demonstration- Soldering
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• Created a "neutral point"

• All other wires are the 

individual phase wires

o Grey – Phase A

o Purple – Phase B

o White – Phase C

Figure 17: 100% Wired Generator



100% Demonstration – Dyno

• Removed destructive vibration

oProvided tension to coupler

oLittle to no vibrations while 
experimenting

• Thicker L-brackets and 
coupler adapters for generator
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Figure 18: Dyno Demonstration Figure 19: Dyno



100% Demonstration – Melon Motor

• Peak Power Achieved:

oMechanical Power = 75 W

o Electrical Power = 60 W

• Exponential growth as power 
input increases

oShould plateau

• Actual Kv rating = 345

oExpected Kv rating = 360
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Figure 20: Constant Resistance Results Figure 21: Constant Current Results

Figure 22: Kv Curve



QFD

Figure 23: QFD
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Looking Ahead

• Test our generator

• Compare results to the 
ANSYS simulations and the 
existing generators

Figure 24: Full CAD
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Gantt Chart

Figure 25: Gantt Chart
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Thank you
Any questions?
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