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Abstract 

 
In this period of global energy crisis and the striving for zero carbon emission, efforts are being made to 
search for efficient alternative sources of renewable energy. In order to contribute to this search, the 
objective of this project is to design an optimized wind turbine to utilize the unused highway wind energy 
produced by the moving vehicles. Wind energy is considered one of the fastest growing renewable energy 
sources. Highways can provide a considerable amount of wind energy to drive a turbine as a result of the 
velocity of the vehicle, size of the vehicle and intensity of the traffic. Extensive research on the fluid flow 
dynamics is required to determine the wind distribution pattern and average velocity created by the passing 
vehicles. This wind energy can be utilized for the generation of electrical energy with the use of vertical 
axis wind turbines. A decision is made to use a vertical axis wind turbine due to its capability of capturing 
wind in all directions as compared to a horizontal axis wind turbine which needs to be pointed towards the 
direction of the oncoming wind. For this reason the wind turbine can be placed on the median of the road 
so that wind generated from both sides of the road can be captured. In order to achieve these optimization 
performances an extensive study of the blade profile is conducted using different simulation software in 
order to arrive at a conclusion on the profile for a better aerodynamic efficiency. Other design consideration 
such as mechanical efficiency, electrical efficiency, and environmental hazards are also taken into 
consideration. 
 
Keywords  
Vertical axis wind turbine (VAWT), Horizontal axis wind turbine (HAWT), Power coefficient (Cp), Angle of attack 
(AoA) 


