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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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Design Efforts

Figure 1: Final Assembly CAD (Rev B)
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Design Efforts

Figure 2: Final Assembly CAD (Rev C)
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Purchasing Plan
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Figure 3: Bill of materials



CAD of Lamination Stack

• .007'' thick silicon steel 
sheets

• Lasered out each sheet

• Epoxied the lamination 
stack using 832-C

• Total hours to 
manufacture ~ 25
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Figure 4: Stator Lamination Stack CAD



Lamination Stack
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Figure 5: 2 Degree Skew Figure 6: Top View of Lamination Stack



33% Build Demonstration- Coils

• Practiced Winding

• Wound one coil first to be tested

• Wound one phase at a time

oFill Factor: 58.77%

• Each phase was tested

• Total hours: ~12 hours Figure 7: Practice Winding

Figure 8: First Official Winding
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33% Build Demonstration - Coils

Figure 9: First Coil Testing Figure 10: Testing with sides taped
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• Hipot tested to 

500 Volts per 

IEC 60950 

regulations

• Slaughter AC 

Hipot Tester



33% Build Demonstration- Coils

• Practiced Winding

• Wound one coil first to be tested

• Wound one phase at a time

oFill Factor: 58.77%

• Each phase was tested

• Total hours: ~12 hours Figure 11: Practice Winding

Figure 12: First Official Winding
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Hipot Testing

Video 1: Phase 1 Hipot Testing
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Video 2: Hipot Testing All Phases at Contact Point



33% Build Demonstration- Coils

Figure 13: Completed Winding Front Figure 14: Completed Winding Back
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Simulation with new turn number

• New simulation results are as 
follows:

- Magnetic Flux: 0 - 1.7 Tesla

- Torque: .006 - .04 Nm

- Kv Rating: 120 RPM/V

- Peak Voltage: 170V

- Power: 1.7 kW

*All of these values are within our 
benchmark

Total Hours: ~ 2 hours
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Figure 15: Magnetic Flux Vectors

Figure 16: Magnetic Flux



Looking Ahead

• Next in the Manufacturing 
Process:

oRotor

oHub

oShaft

Figure 17: Rotor Drawing
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Looking Ahead cont.

• Dynamometer

oTorque, voltage, and 
current calibration

oGenerator Kv curves

▪ MAD Jenny

▪ Melon Motor

14 Alonso Garcia 9/23/25 CWC Gen

Figure 18: Dynamometer



Gantt Chart

15 Christian Brown 9/23/25 CWC Gen

Figure 19: Gantt Chart



Thank you
Any questions?
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Appendix

Figure A-1: Complete first phase Figure A-2: Complete second phase



Appendix

Figure A-3: Diagram Used for Winding



Appendix

Figure A-4: Torque Graph from Ansys



Appendix

Video A1: Phase 2 Hipot Testing Video A2: Phase 3 Hipot Testing
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