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Project Description

e (ollegiate Wind Competition- U.S. Department of Energy
o  Held in Boulder, CO for the 2019 competition
o  Fifth team representing NAU at the Competition

e Multidisciplinary Team
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Background

e Horizontal Axis Wind Turbine e Vertical Axis Wind Turbine
o  Axis of rotation parallel to ground o  Axis of rotation is perpendicular to ground
o  Able to produce energy in strong winds o  Produce energy in low wind speeds

Figure 1: Horizontal Axis Wind Turbine [1] Figure 2: Vertical Axis Wind Turbine [1]
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Background

® Active vs. Passive Yaw Systems
o Passive:
m  Short or no boom with large vane
m  Long boom with smaller vane
o Active:
m  Use of motor to direct wind turbine
e Disc Brakes vs Dynamic Brakes
o Disc:
m  Brake pad with stainless steel rotor disc
o  Dynamic:
m  Uses cogging torque from electric generator to brake
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Benchmarking

e 2017 NAU Design _ e 2017 PSU Design
o  Single tail yaw ® 2018 NAU Design o  Single Tail Yaw
o  Four blade HAWT o Two Tail yaw o  Three Blade HAWT
o  Open Nacelle o  Three Blade HAWT o Open Nacelle
o Honorable Mention o Open Nacelle o  Best Test Turbine
o  6th out of 12 teams

Figure 3: NAU ‘17 [4]

Figure 4: NAU ‘18 [5] Figure 5: PSU ‘17[2]
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Customer Requirements

Produce power

Minimize cost

Compact & Portable design
Strong & Durable

No Two Tail Yaw Design
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Engineering Requirements

Rotor and non-rotor turbine area should enclosed 45x45x45 cm?
Turbine fits through 61x122 cm? door in one assembly
Withstand wind speed of 20 m/s

Cut-in wind speed between 2.5m/s and 5 m/s

Tested between 5 and 11 m/s for 60 seconds

Base plate no thicker than 16.1mm

Base plate withstand 50 N-m
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House of Quality
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Schedule

e Used Gantt project template in Excel
e Team is behind
e More tasks to be added as the semester progresses
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Research Design(s)

Figure 6: Portion of Project Schedule for Fall Semester
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Budget

e $700 +/-$50
o Previous teams have done the project for about $500
o Past teams have not budgeted for testing supplies
o Travel and Board funds have already been allocated
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