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Building the Basics: Wind Turbines

Yaw Lab

- Pwind
The goal of this project is to design the < Tiia Bipdia ié dafikcing Figure 3: LEGO TN~— Protor Pout
most efficient wind turbine blade and Blad.e e cp ' Gen Neen Gr)'d
optimize the power produced by iR e Design w
analyzing the different parametersof ~ ~  Srvissfore
f\_/

the turbine.

Figure 4: Yaw Block Diagram
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As seen in Figure 1, the main degrees of
freedom include: Figure 2: Lift/Drag Forces Diagram

Azimuth * Yaw * Pitch

The Yaw Error Analysis results in Figure 5 display an
overall trend in uncertainty using the setup as described
in Figure 4.

* If the wind is at a 90°
angle to the blades, then
maxi power will be

produced.

T e |fthe wind is at ~40°
angle to the blades, then
the blades stop rotating.

* These are

LEGO’s & Cardboard:

* Goal: To learn first-hand about the
lift & drag forces (Figure 2) as well
as the dynamics involved in wind
blade design.

e Strategy: Arrange LEGO’s and
Cardboard to experiment and
learn about the general principles
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Figure 8: No-Load Block Diagram Figure 9: Load Block Diagram
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Figure 14: Trial 2 Cy & Tip Speed Ratio Graph  Figure 15: Trial 3 C, Contour Plot

Concluding Remarks

The No-Load & Load lab set-ups are as described by the
above block diagrams in Figures 8 & 9.

The two graphs below (Figures 10 & 11) characterize the
No-Load 24V and 12V motors respectively.

No-Load 24V Motor No-Load 12V Motor
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Figure 10: No-Load 24V Graph Figure 11: No-Load 12V Graph

Frequency [Hz]




