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Figure 1. Lift coefficient cl (a) and drag coefficient cd (b) of the SD7032 airfoil for varying Reynolds numbers (Fontanella et al., 2021b)

where βO is the original twist distribution and c0l,O and c0l,M are the lift coefficient values at zero angle of attack of the original

and model airfoil polars, respectively.

Since the IEA 15 MW RWT’s blade is very slender, applying this scaling approach leads to blades with very small chord

values. Using the SD7032 airfoil to create the geometry, such low chord values entail very thin blades. To avoid unnecessary100

challenges during the manufacturing process of the wind tunnel model blades, a constant factor is applied to the chord scaling

so that

cM =
cO
λL

KlO
KlM

Cc (3)

with Cc = 1.5. Furthermore, this factor ensures angles of attack well away from the stall margin of the SD7032 airfoil. Inboard

of r/R= 0.25, a cubic spline is used to reduce the chord to a cylindrical root section with Droot = 4 cm. This is a common105

practice for scaled wind tunnel models (Bayati et al., 2017; Muggiasca et al., 2021) motivated by manufacturing and assembly

constraints, and it is expected to have little impact on rotor aerodynamics due to the generally lower aerodynamic forces acting

in the root region.

Rather than matching the lift force, a comparable thrust distribution along the blade is targeted. Therefore, equal thrust

coefficient distributions CT = FN dr
1
2ρU

2
∞2πrdr

are enforced110

FN,M

ρU2
∞,MπrM

=
FN,O

ρU2
∞,OπrO

(4a)

FN,M =
U2
∞,M

U2
∞,O

rM
rO

FN,O (4b)
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