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LES of Transitional Separated Flow over a Low-Pressure Turbine Airfoil
Using Lattice Boltzmann Method
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This paper discusses the LES results of transitional separated flows on the suction and pressure surfaces of a low-

pressure turbine airfoil for an aeroengine using the lattice Boltzmann method (LBM) that Large-Eddy Simulation

(LES) can perform large-scale calculations with dense mesh system with fewer operation counts than conventional

Navier-Stokes simulations. The LBM adopted in this study uses cumulant collision model to provide high accuracy

and stability in predicting turbulent flows. The LBM results are well validated by comparing with the experimental

results. In analyses of the flow field, we especially focus on the vortical flow structure occurring downstream of the

separated flow on the suction and pressure surfaces of the turbine airfoil. The simulations are conducted at three

Reynolds number conditions of 80k, 100k and 130k, and these results are compared with each other to reveal the

effect of Reynolds number on the flow and the aecrodynamic loss of the turbine.
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Fig. 2 Computational grid (only cubes shown)
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Fig. 3 Pressure coefficient distributions around turbine blade
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Fig. 4 Limiting streamlines on the blade surface, and vortical
flow structures are shown for (¢)
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Fig. 6 Velocity profiles for three Reynolds numbers
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Fig. 11 Instantaneous velocity distribution near the turbine
suction surface and vortical flow structures (Re=130,000)
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Fig. 12 Displacement thickness distributions for three different
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