
cross-section. This correction was determined with a precision of 0.1◦. The corrected airfoil is shown in green. Based on this

comparison, it became apparent that the blade cross-sections were positioned at different angles than designed, resulting in the

offset in twist/pitch shown in Figure 5 (b).255
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Figure 5. Approach of determining actual local airfoil orientation (a), twist/pitch offset determined by comparing experimentally captured

blade cross-sections to the original design (b)

For blade 1, where many data points are available along the span, a quadratic fit is used to describe the trend and balance

out the fluctuations likely due to human error in the interpretation of the raw images. Blade 1 appears to have a pitch offset

of approximately negative one degree and additionally shows slight twist deformation towards the tip. More extreme twist

deformations can be observed for blades 2 and 3, with opposite directions. This shows how challenging the use of vacuum-

infused carbon fibre composite blades is. Despite having the same fibre layup, the manufacturing process is a highly manual260

task where minor differences can impact the structural properties of the blade. The pitch offset can be explained by the model

turbine’s connection between blade root and hub: The turbine is equipped with a manual pitch mechanism which is fixed in

the desired position using set screws. Despite being used with care, this manual mechanism is likely the origin of the pitch

deviations between the three blades. As these deviations from the intended design were only found in postprocessing after the

campaign had ended, no correction to the pitch angle could be made anymore.265

3.2 Flow field

The flow fields represent the primary data collected during this experiment using stereoscopic PIV. Figure 6 depicts the mea-

sured velocity magnitude fields at the four radial stations where data for all three blades is available. Overall, the general flow

patterns are in good agreement. However, the twist/pitch offset described in the previous section leads to differences in the

angle of attack, explaining minor discrepancies in velocity magnitudes. For example, blade 2, exhibiting twist deformations270

towards higher angles of attack, induces higher velocities, while the opposite holds for blade 3.
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