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Accurate Prediction of Shock-Stall Flutter : Importance of Wing Root Wall Interference
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Abstract
This study presents a numerical investigation of shock-stall flutter in the NACAO0012 benchmark wing at transonic speed
(M, = 0.78), with a particular focus on the influence of wall interference at the wing root. Shock-stall flutter, typically
caused by flow separation at high angles of attack, can also occur at lower angles in transonic regimes due to shock-induced
adverse pressure gradients. To address a 1 deg discrepancy from experimental flutter onset under symmetric root conditions
(C1_Sym), an alternative setup was tested using a no-slip root wall with the SA-QCR2024 model incorporating turbulence
anisotropy (C2_Wall_QCR). In static simulations, this setup improved agreement with experimental pressure distributions
at high angles. However, in flutter simulations, its impact on stall flutter behavior was limited. Both configurations
(C1_Sym) and (C2_Wall_QCR) reproduced the sharp drop in dynamic pressure near « = 3 — 4 deg, characteristic of
shock-stall flutter. The secondary flow near the root wall was captured only with the QCR model, but its influence on the

flutter boundary remained limited.
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