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[bookmark: _GoBack]Whale fins and wind turbines biomimicry
Biomimicry innovations in most situations always involve the identification of a human need or generally a design problem and looking at the various ways other organisms in the ecosystem can help in solving the problem. Innovators usually identify particular characteristics, behavior, and functions exhibited by an organism and try to translate it into designing a product for human use. For this current paper, the biomimetic innovation identified is the whale fins biomimicry, a design used in the development of whale wind turbines (Fish et al., 2011). The humpback whales usually weigh about 36 tones, however, despite this astonishing weight, the whale is arguably one of the sea's elegant swimmers, divers, and jumpers. 
Fish & Battle (1995) rightly observed that whale’s aerodynamic abilities are significantly associated with the bumpy protrusions located on the front of its fins, called the tubercles. Additionally, against this background, there is a growing body of research based on the arguments that similar bumps could help in the designing of more stable airplane designs and sub-marines possibly with enhanced agility. Evidence drawn from the aerodynamic skills of the whales particularly indicates more energy enabling efficient movements. Scientists believe that having similar designs would lead to the development of turbine blades that can capture more energy from the wind and water. 
Whales have been found to use their wings at various steepening angles to particularly increase their lift. Such processes have been likened to similar processes of aircraft wings. Fish et al. (2011) comprehensively studied stalling in whales by comparing bumpy blades to smooth-edged ones. The concluding results indicated that stalling occurs at a much higher angle with tubercles, approximately 40 %. Pieces of evidence obtained from this research concluded that higher angle proficiency was particularly beneficial for the whales since it allowed them to effectively in sharp circles. 
The amount of energy released in these circles particularly allowed the whales to entrap their prey. Researchers from Harvard University and the US Naval Academy situated in Maryland have presented results revealing amazing possible implications for wind turbine technology.  
It was observed that serrated edged wind turbines could be more efficient and produce less sound compared to the smooth typical turbine blades. As observed in the whales, the hydrodynamic edge of the whale’s pectoral fin changes the distribution of pressure along this region. Moreover, certain parts of the fin stall with different angles of attack thus making sudden stalls difficult (Fish et al., 2011). This among other tests conducted on the whale fins has consequently led to the development of the Whale Power Tubercle Technology. Researchers undertaking this study highlighted that tubercles give the whales the ability to underwater acrobatic maneuvers enabling it to catch its prey. The company using this biomimetic innovation specializes in myriad tubercle technology products. Additionally, the company also develops a range of blade applications, including wind turbines, hydroelectric turbines, irrigation pumps, and ventilation pumps. 
A Toronto-based company now uses technology. The company is particularly inspired by the whale’s tubercles and has thus been able to develop wind turbine blades that resemble the pectoral fins of the humpback whale. The company’s director is optimistic that the project can achieve its main objective to generate an equal amount of energy at wind speeds of ten miles per hour, a power amount that typical turbine blades produce at a wind speed of 17 miles per hour. Initial tests at the Wind Energy Institute of Canada indicated that the turbines could withstand pressures associated with hurricanes (Wind Energy Institute of Canada. 2008).
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