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Modification of SST Turbulence Model for Computation of Oscillating
Airfoil Flows

Bo-sung Lee, Sangsan Lee and Dong Ho Lee

A modified version of SST turbulence model is suggested to simulate unsteady separated
flows over oscillating airfoils. The original SST model, which shows good performance in
predicting various steady flows, often results in oscillatory behavior of aerodynamic loads in
large separated flow regions. It is shown that this oscillatory behavior is due to the adoption
of the absolute value of vorticity in generalizing the original model. As a remedy, a
modification is made such that the vorticity in the original SST model is replaced by strain
rate. The present model is verified for a mild separated airfoil flow at fixed angle of incidence
and for unsteady flowfields about oscillating airfoils. The results are compared with BSL
model and original SST model. It is illustrated that the present model gives a better
agreement with the experimental results than other two models.

Key Words: 2 %53l=9 3 (Oscillating Airfoil), B 3% %(Unsteady Flow), SST 3R/ 24 (SST
Turbulence Model), 3 ¥ SST W& 2 9(Modified SST Turbulence Model), ©)%A]7+8 2 (Dual
Time Stepping), DP-SGS(Data Parllel Symmetric Gauss-Seidel)
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