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In modern times the need for renewable energy has become increasingly
apparent. To combat the effects of the deteriorating environment as well as
supply the country with efficient energy, the United States Department of
Energy (DOE) and the National Renewable Energy Laboratory (NREL)
employ several programs nationwide. One of these programs 1s the
Collegiate Wind Competition with the goal of introducing undergraduate
students to the physics and engineering required to fabricate a wind
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design by ensuring values that waill
properly  interface  with  the
electronics of the system, display
acrodynamic traits competitive with
products available on the market, and
prove enough structural competence
to withstand the expected forces.

Despite the presence of the pitching system that will
drastically reduce the lift forces on the blades, a brake
disk assembly will act as a clamp to ensure parking
capabilities.

The project involves the design, fabrication, and testing of a micro-scale
wind turbine. The turbine must fit within a 45x45x45 ¢cm volume. The DOE
defines startup wind speeds as 2.5 m/s to 5 m/s. In order to score points 1n
this category, the turbine must produce a positive current for over 5 seconds.
The rated wind speed on the turbine is 11 m/s. Regarding the cut-out wind
speed, the DOE requests that the turbine be designed to withstand up to 22
m/s, but will not be tested above 13 m/s. At any point in testing, the output
voltage cannot exceed 48 VDC. Along with these tests that rate the turbine’s

Yaw

A passive yawing fin will be implemented to ensure that
the turbine’s axis of rotation is always parallel to the
oncoming flow field.
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considering electrical and drive train resistances. With no access to [
a wind tunnel, the experiments employed to confirm the data of the
analyses presented above were creative. Many static experiments -
were performed, such as the loading of the stepper motor until &

failure to pitch the blades and loading of the nacelle to confirm a
sufficient factor of safety for the tower connection. As for dynamic
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competitive 1n the competition, the group has assembled a data chulsltlon - ASS embly and Manufacturlng -

system to record values such as ambient pressure, temperature, wind speed,
rotational velocity, current, and voltage. The conditions for the design and

testing of the turbine mentioned above have been summarized below in With COVID-19’s prevalence through the project’s life,
Tables 1 and 2. the fabrication of the turbine was riddled with lead times

and wait lists. However, the group utilized 3D-printing
to manufacture complicated geometry such as the blades
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and nacelle housing. Although convenient, certain Sy testing, Figure 10 displays the testing apparatus that allowed the

Requirement components of the turbine needed stronger material Figure 3: group to mount the turbine to a vehicle and produce a flow field
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