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In my lab, we specialise in the experimental measurements and 
data-driven analysis of unsteady vortex dominated flow interac-
tions with applications in bio-inspired propulsion, wind tur-
bine rotor blade aerodynamics, and gust interactions. 
The unsteady flow conditions we are interested in
can be the result of temporal changes in the sur-
rounding fluid flow velocity and direction, e.g. due 
to gusts, wakes, or shear flows; or it can be the 
result of the unsteady movement of the objects 
that interact with the flow, e.g. pitching, flapping, 
or rotating wings and airfoils. The unsteadiness 
can be a blessing: it allows bumblebees to fly 
despite having small wings, and creates electrical 
power by rotating wind turbine rotors; but it can 
also cause serious damage to the objects subjected 
to unsteady flow interactions: loss of lift and mano-
euvrability, structural vibration and fatigue damage.
In this talk, I will present how we use experimental data 
to unfold the origin and development of unsteady flow sepa-
ration and vortex formation and how this aids to exploit the bene-
fits and limit the harm caused by unsteady flows.
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