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The present study investigated the turbulent characteristics and aerodynamic performance of a ridge iced

airfoil using RANS as well as LES. The ridge ice shape selected from the literature was placed at 10 percent of
the airfoil chord. The RANS and LES simulations were then carried out on clean and iced airfoils to compare
their performance. The results indicate that the LES predictions are in general more accurate than the RANS
model for the flows considered in this study, especially at near stall flight conditions in region where the complex
turbulence flows occur. Moreover, the prediction of the reattachment point on the iced airfoil by LES was shown

to be fairly accurate at most of flow conditions.
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AA-A A SHCED), H]7 d-5(Unsteady Flow), RANS (Reynolds Averaged Navier-Stokes),
LES(Large Eddy Simulation), Ridge Iced Airfoil
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Fig. 1 Mesh for ridge iced airfoil
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Table 1 Input variables for simulation

Fig. 2 O-type mesh for NACA 0012 airfoil
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Table 2 Input variables for simulation (NACA 0012 airfoil)

Mesh 680,441 Mesh 562,120
Pressure 101,325 Pa Pressure 101,325 Pa
Temperature 300 K Temperature 300 K
Mach Number 0.15 Mach Number 0.15
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Table 3 Cp. data of NACA 0012 airfoil

AOA Experiment LES RANS
0 -0.0126 -0.0114 -0.0044
2 0.2125 0.2041 0.2124
4 0.4316 0.4020 0.4275
6 0.6546 0.6647 0.6386
8 0.8873 0.8759 0.8389

10 1.1685 1.0689 1.0265
12 1.2605 1.2469 1.1874
14 1.4365 1.3945 1.2761
16 1.5739 1.5408 1.1194
18 0.9967 0.7624 0.5574

Fig. 5 Comparison of pressure coefficients at o = 15 degree
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Fig. 6 Comparison of CL for the ridge iced NACA 23012 airfoil
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