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Abstract

A numerical study is performed to investigate the interaction between subsonic axial turbine blade
boundary layer and periodically oncoming rotor induced wakes. An implicit scheme for solving the
compressible Navier-Stokes equation is developed, which adopts a 4th-order compact difference for spatial
discretiztion, a 2nd order Crank-Nicolson scheme for temporal discretization and the dynamic eddy viscosity
model as the subgrid scale model. The efficiency and the accuracy of the proposed method are verified by
applying to some benchmark problems such as laminar cylinder flow, laminar airfoil cascade flow and a
transitional flat plate boundary layer flow. Computational results show good agreements with previous
experimental and numerical results. Finally, flow through a stator cascade is simulated at Re = 7.5X 10°
without free-stream turbulence intensity. The velocity fields and skin friction coefficients in the transitional

region show similar trends with previous boundary layer natural transition.
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Figure 3. Streamwise vorticity contour: @, =+
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Figure 5. Time evolution of skin friction
coefficient and eddy viscosity
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Fig. 8 U-velocity fluctuation contour near the
trailing edge at Re = 7.5X 10°
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