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Research Background 

Solar and wind energy are two major renewable energies that have been applied in many cities. Common
solar cell integrated wind turbine is made by conventional solar cells and Horizontal Axis Wind Turbines
(HAWT). However, the drawback of HAWT is that it is limited by the wind direction. On the other hand,
Vertical Axis Wind Turbine (VAWT) can collect wind energy from different directions. In this project, a
VAWT with flexible solar cell blades is developed.

Objectives 

This study aims to develop a novel flexible solar cell integrated VAWT for renewable energy generation.
Designs of VAWT with different blades and diameters will be investigated. Physical modeling is conducted
to find the optimal angle of the blade.

Methodology

Findings

The effect on different tilt angles with the same wind speed

Relationship between Wind Speed and RPM

Conclusion
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The design of the wind turbine is created by
“SolidWorks” and “Fusion 360”. The blades and
other physical components are made by the 3D
Printer. The fabricated wind turbines undergo
the wind tunnel and solar panel tests to
determine the optimal tilt angle of the blade,
and the optimal point between the wind turbine
and the solar panel.

Vertical Axis Wind Turbine

Wind Tunnel Test

Voltage of different tilt angles with same curvature space plate
Although a lower tilt angle may reduce the lift force on the blade, it may also decrease drag
and turbulence, potentially improving the wind turbine efficiency. After testing, the optimal
point between the wind turbine and the solar panel is determined. On a cloudy day with
high wind speed, the optimal tilt angle VAWT is 75-degree; while on a sunny day with low
wind speed, a 30-degree tilt angle VAWT is more proper.
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