




• Objective: create lightweight, portable wind turbine that is easy to 
assemble and disassemble so that inexperienced operators may 
use the device. 

• Revised Objectives/Constraints
1. Operate in wind speeds of 4 m/s (~10 mph) at an approximate height of 2m 

2. Lightweight (80 lb max)

3. One person should be able to assemble and disassemble 

4. Prototype (Budget of $2,000)

5. Power output of 5W
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Figure 1. Turbine Base Design
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Figure 2. Bodiless Figure 3. Cylinder Figure 4. Cross

Figure 5. Tripod

Figure 6. Solid



Figure 7. Part location

Figure 8. Tube Clamp

Figure 9. Base Feet



99% Wind Speed

Figure 10. Rayleigh Distribution



Figure 11. Angle of Legs

Figure 12. Leg and Neck 
Connection



Figure 14. Overturning Case 2Figure 13. Overturning Case 1



Figure 15. Loading of base



Figure 16. Bump Displacement



Figure 18. Quick Release
Figure 17. Location on Turbine

Figure 19. Section View (dimensions in inches)



Figure 20. Box nacelle concept
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Figure 21. Selected nacelle concept
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Figure 22. Rear of nacelle with louver vent



Figure 24. Sliding plate for charge controller and battery

Figure 23. Tray location
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Area = 5% Swept Area

Figure 25. Tail vane information



Figure 26. Blade mounting hub

Figure 27. Clip to secure blades

Figure 28. 1/4 – 20 Wing nut 



Figure 30. Selected horizontal axis blades

Figure 29. Vertical axis blades
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Figure 31. Power coefficient vs. TSR Figure 32. Selected blades. 
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1. Blades 
2. Alternator
3. Diode
4. Charge Controller 
5. Diode
6. USB Plug
7. Battery

Figure 33. Diagram of the major electrical components of the turbine.
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Figure 34. HuricaneWinds Low wind PMA for Wind 
Generator

Figure 35. WindBlue DC-540 Low Wind 
Alternator

$239.99
~15 lb
~100 watts @ 250 rpm

$239.00
~10 lb
~90 watts @ 250 rpm



Figure 37. WindyNation TrakMax 30L 12V 
Charge Controller Regulator

Figure 36. Genasun GV-5 Charge Regulator 



Genasun GV-5 WindyNation TrakMax 30L

• 10A 12 V MPPT controller
• 140 Watts
• High Speed MPPT
• 5 Year Warranty
• $159.00

• 30A MPPT controller
• Adjustable battery charging voltages: 

12, 24, or 48 Volts
• LED Screen
• Built in diodes
• Auto-detects battery system

Selected: WindyNation TrakMax 30L

Table 1. Charge Controller Comparison



Life 
Cycle

Cost Safety Environmental 
Safety

Lead Acid - - - -

Lithium Ion +2 +1 +3 +3

Gel Batteries +3 -3 +2 +1

Table 2. Battery Decision Matrix



Selected: LiFePo4

• Safer than standard Li+

• Longer Life Cycle

• Environmentally Safer

Figure 38. Battery



Figure 39. Pelican Storm iM3075 Figure 40. Interior fitted foam (Example)



Body
18%

Electrical
27%

Nacelle
19%

Packaging
20%

Shipping & Tax
11%

Remaining
5%

Total: $2000.00
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