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ABSTRACT
Dragonfly wing structure was incorporated into a wind turbine fan blade design and tested for energy production in order to determine if this design is 
an improvement to wind turbines in terms of power production. The structure of dragonfly wings previously analyzed was compiled from past 
researches and used to design a wind turbine fan blade. Another fan blade was designed after modern wind turbine fan blades. Both designs were 3D 
printed. These were then mounted and tested alternately for power production using multimeters on the wind turbine body. Results showed the average 
power production of the dragonfly wing design (2.575 mW) to be nearly fivefold of that produced by the standard wind turbine blade design (0.507 mW). 
This shows promise in integrating a dragonfly wing shape into wind turbine fan blade designs with further research.

OBJECTIVES
>  modeled after dragonfly wing cross-sections
>  that is functional in a small-scale wind turbine system
>  that produces significantly more power than a standard 
 wind turbine fan blade

Develop a fan blade...
METHODOLOGY

Figure 2: Schematics showing the cross-section profiles of the dragonfly wing 
inspired fan blade with dimensions in mm Figure 3: 3D printed dragonfly wing inpsired fan blade Figure 4. 3D printed standard wind turbine fan bladeFigure 1: Wind turbine system set up

Development (Figure 2) and Creation of 
Dragonfly Wing Inspired Fan Blade (Figure 3)

Testing of Dragonfly Wing 
Inspired Blade Against Standard 

Wind Turbine Fan Blade (Figure 4)

Processing of Data 
and Comparison of Results

RESULTS
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From these results, the incorporation of aspects of the shape of dragonfly wings to wind 
turbine fan blades shows promise. Further research is recommended to affirm the benefits 
of the integration of this design to wind turbines, as well as to assess other qualities, such 

as durability and the effect of scaling it up to useful sizes.

 After analyzing past studies, certain key aspects such as corrugation and thickness were 
successfully integrated into a wind turbine fan blade design. Testing also confirmed that the 
design was functional in a wind turbine system. 
 

 Using the Wilcoxon Signed Rank Test, it gave a p value of 0.0003, which is significantly less than 
the confidence level of a = 0.05, indicating a notable diffence in power performance. This could be 
attributed to the greater overall surface area of the blades -- which creates more points of 
contact with the wind -- or to the corrugation of the blades, which produces an aerodynamic 
profile similar to one of a larger blade, creating more lift, without using more material, minimizing 
blade mass.

Figure 5: Graph of the power outputs of the two blades versus time running 

 Preparation of Wind Turbine Body (Figure 1)
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