
This selection aims at accurately representing the stronger gradients in blade aerodynamics typically present close to the tip.

At four radial locations, namely at r/R= [0.4, 0.6, 0.8, 0.9], measurements were taken for all three blades to evaluate how165

representative the main measurement blade is for the remaining two blades.

When illuminating a cross-section, the blade casts a shadow where no particles could be traced. Thus, the flow field was

captured in two steps. In a first step, the blade’s pressure side was evaluated by placing the laser upstream of the turbine and

angling the laser sheet downstream. Following that, the laser was relocated downstream of the rotor plane and its laser sheet

was tilted upstream to capture the suction side (as shown in Figure 3). In a postprocessing step, the two flow fields averaged170

individually over the phase-locked upstream and downstream images were stitched together, resulting in the entire flow field

around a blade cross-section.

𝑈∞

Figure 3. Experimental setup and measurement system

2.3 Deriving blade level aerodynamics from PIV measurements

This section presents the equations used to derive the distributed blade aerodynamics regarding bound circulation, induction,

inflow angle and angle of attack, and blade loads. Based on these quantities, it is possible to calculate the experimental lift175

polar, too. In this study, the equations presented below are applied under the assumption of local two-dimensional flow, i.e.

only the velocity components in the measurement plane are considered.
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