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For wind turbine design, the characteristics of flow must be accurately predicted in a 
short amount of time, due to the nature of the problem, requiring a large amount of iteration. 
While such tools already exist for attached and steady flow, these flow conditions do not capture 
the full range of phenomena occurring over the airfoil. For the purpose of capturing steady and 
unsteady separated flow, an existing program has been shown to be capable of predicting the 
performance of airfoils rather quickly [1]. Despite this, these results omit the presence of vortex 
generators (VGs) from the calculation, which are found on nearly all wind turbine blades. The 
goal is therefore, to capture the flow changes from the VGs in unsteady flow and integrating it 
with a double-wake panel model, to yield a robust and efficient tool for use in wind turbine 
design that can capture dynamic stall phenomena. 

An experiment recently performed by De Tavernier et al. [2] has resulted in a large 
dataset under a wide variety of flow conditions that allows for the model with and without VGs 
to be validated. The work undertaken in the thesis will consist of three parts, with the first being 
the validation of the existing model for dynamic stall for a new airfoil and flow conditions. 
Second, an approach for the simulation of VGs for a vortex-panel method must be devised, 
integrated into the dynamic-stall code, and validated against the data. Finally, with the goal of 
making a usable tool, the program will be improved and streamlined for use within wind turbine 
design.   

 

Figure 1: Wake vortex elements being shed in a counter-rotating pattern on an airfoil undergoing stall 
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