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Abstract: To address the issue of poor simulation accuracy for the dynamic stall of rotor wing
airfoils, this study employed the delay detached eddy simulation (DDES) model and the ¥-Rey coupled
model (TDDES) models developed by the research group to investigate the unsteady aerodynamic
characteristics. It introduced a new RANS(Reynolds-averaged Navier-Stokes equation)/LES (large eddy
simulation)switching function to reduce the uncertainty caused by the grid-dependence of the LES model.
Unsteady simulations were conducted on the NACA0012 and SC1095 airfoils. The results were compared
with those from URANS-SST (unsteady Reynolds-averaged Navier-Stokes with shear stress transport) and
URANS-y-Re,, models to systematically verify the capability of the TDDES model in simulating unsteady
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aerodynamic characteristics. The results showed that, compared to URANS methods, the TDDES model

achieved higher accuracy in predicting lift/drag coefficient hysteresis loops and the evolution of dynamic

stall vortices, as well as the separation flow of the airfoil more accurately. Furthermore, it retained the

higher transition prediction accuracy of the y-Rey transition model and the simulation capability of the

DDES model for the separation flow.

Keywords: dynamic stall; unsteady transition; unsteady rotor simulation; TDDES model;

separated flow
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