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Figure 12. Aerodynamic coefficient polars for the FFA-W3-301 airfoil using fully turbulent and free transition at Re= 10× 106 generated

using HAM2D compared against a mix of 70%/30% transition/turbulent data from EllipSys2D (Gaertner et al., 2020)

.

skin friction distribution predicted by HAM2D and EllipSys2D for this airfoil are compared at four different angles of attack360

in Fig. 13. The sign of skin friction is defined by the sign of the local streamwise velocity at each point. The transition onset

location is indicated by a sharp increase in the skin friction value on both the upper and lower surfaces. The transition onset

prediction from the one-equation model in HAM2D rapidly moves to upstream at the 8◦ angle of attack. As a result, it predicts

a delayed onset at the lower angles of attack, but earlier onset at the higher angles of attack compared against the EllipSys2D

result. On the other hand, the transition onset predicted by the two-equation model is downstream of the predictions from the365

one-equation model and from EllipSys2D at all angles of attack. A similar behaviors was also observed for the DU-00-W212

airfoil at Re= 9× 106 in Fig. 9. The delayed onset locations from the two-equation model in HAM2D than other LCTM

predictions might explain the good airload agreement with eN method as shown in Fig. 12.
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