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Introduction Methodology

< Aerodynamic forces are strongly

< Release discrete gusts ahead of the airfoil

influenced by vortex dynamics . .

) o % Shed trailing-edge vortices (TEVs) at each
< Leading-edge vortex (LEV) shedding is a
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separation, dynamic stall, and instability —

especially in rotorcraft, wind turbines, and
aircraft encountering gusts

Objectives

< Based on Unsteady Thin Airfoil Theory

o Model Airfoil Behavior in Response to:

% Pitching 6(t), Heaving h(t), & EFDs

Simulation Snapshots
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external-flo
disturbances time 't' is a function of its motion, surrounding flow
field, and vortex interactions
< Model the flow field using discrete
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Fourier Coefficients and Airfoil Bound Circulation
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Total vs. Kinematic Downwash
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Simulation Snapshots

Refine the simulation model to more
accurately reflect experimental data
Extend the framework to achieve targeted
lift profiles under gusty conditions
Demonstrate real-time airfoil adjustment
in response to external flow disturbances
Explore machine learning techniques as
an alternative modeling strategy



