
be hypothesised that this is a consequence of differences in surface finish between the used blades and the airfoil measured by

Fontanella et al. (2021a), as well as minor inaccuracies in the manually produced geometry.
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Figure 11. Experimental lift polar compared to the SD7032 airfoil lift polar (a) and comparison between the lift coefficient derived from

measured forces to that expected based on the design lift polars, alongside the chord Reynolds number distribution (b)

4 Conclusions and outlook

This study presents the results from an experimental campaign on a thrust-scaled version of the IEA 15 MW RWT. Particle

image velocimetry is used to measure the flow field at multiple radial stations around the blade. Various aerodynamic blade325

properties are derived directly from the measured flow field along a closed curve around the blade cross-sections: The circu-

lation is determined from the velocity integral, the inflow conditions by removing the blade induction from the measured flow

field using elemental potential flow solutions and the forces based on Noca’s method and the Kutta-Joukowski theorem.

Early analyses revealed that the blades were mounted with minor deviations from the desired pitch angle and, on top of that,

exhibited twist deformations. This leads to considerable differences in the angle of attack and, consequently, blade loads among330

the three blades, which is consistently reflected in their experimentally derived spanwise distributions. In contrast, the derived

induction values remain nearly constant between the three blades, indicating that induction can be considered a rotor-averaged

phenomenon. This is an experimental confirmation of one of the fundamental assumptions in blade element momentum theory.

The dataset created in this wind tunnel experiment fully characterises the three blades in terms of the surrounding flow field,

bound circulation, local inflow conditions and blade loads. The normal force distributions derived using Noca’s method and the335

Kutta-Joukowski theorem were found to be in good agreement. Knowing these aerodynamic parameters, it can be demonstrated

that the lift coefficient measured along the span follows the trend of the lift polar used in the blade design. There are, however,

slight deficits in lift production in the root and tip regions compared to the expected values based on the design airfoil’s lift

polar.

18


