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Figure A1. Sensitivity of determined blade loads and circulation to the chosen boundary curve size at various radial stations

In contrast to circulation and normal force, the tangential force does not converge anywhere along the span but rather

decreases with increasing control volume size. The high tip speed ratio of the model turbine entails very low torque values and

the tangential force is very small. As such, the momentum change corresponding to the tangential force is difficult to capture

with the Noca method. Based on this finding, only the tangential force calculated via the Kutta-Joukowski theorem is presented

in this article.375

The circulation and forces determined based on the experimental data largely follow the same trends observed for the panel

code results. However, given the less clean flow field, the convergence is not as steady and shows slight deviations even after

the initial, clearly unconverged, ramp. This is particularly true for the forces calculated using Noca’s method, which relies on

sensitive derivatives of the velocity field. To limit the influence of the control volume, the convergence is evaluated individually

for each measurement plane and the endpoint of the initial convergence ramp is identified. The aerodynamic quantities are380

determined for multiple control volumes with sizes beyond the initial convergence ramp and then averaged over these. This

approach yields the results presented in Section 3.3. It should further be noted, that for the experimental results, the largest

possible control volume is dictated by the available field of view. Thus, the convergence of methods such as Noca’s should be

taken into consideration when defining the PIV setup and, consequently, the field of view.
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