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This paper presents validation and applicationnoinahouse compressible Large-Eddy Simulation (LE®Je, which
has been developed for compressible turbulent #awulation for transonic fans in aeroengines. Ostersesh
framework is employed for handling internal turbnldlow field of highly staggered cascade configima The
discretization is conducted by high-order optimizedtral finite difference schemes, where shockuwam is handled
by adding artificial bulk viscosity. In addition, mew interpolation technique by radial basis fumttis specially
developed for the reduction of numerical erroradtrced by data interpolation between meshes. Aikdating the
LES code by fundamental turbulent flows, applicasidor cascade flow of turbines and compressorgpegsented.
Although the numerical results are very promisiogwell-defined test cases, further development lvél needed for
dealing with flow conditions in realistic turbomaebs such as inflow turbulence and high Reynoldabar.
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Fig. 2. Schematics of interpolation methaddiotal number of source pointsthe width of stencil. (a) trilinear (3D51,N=8), (b) radial basis function
(RBF,n=3, 2D:N=6%, 3D:N=6°). All 8 points should be active in trilinear irgelation, while blank cells are acceptable for RB&rpolation.
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Fig. 3. Schematic and numetical error in the vartisection test case
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Fig. 4. Behavior of numerical error around the ssooundary (pressure coefficient and entidpy, 1/3)
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Fig. 5. Vortical structure in homogeneous isotrgypioulence
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Fig. 6 Behavior of kinetic energy in the decayingibgeneous isotropic turbulence
Table 1. Test cases for channel flow study +;
Case M Ny Ne a0 4 J o .
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(2) Wall-normal distributions of axial velocity
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(b) Wall-normal distributions of velocity fluctuaii

Fig. 7 Instantaneous Mach number and vortex steustar thwall.
Result from case 4 is shown here. Fig. 8. Comparison of velocity distributions wittNB data
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(c) Vortical structure (grid 2)

Fig. 10. Mesh study of T106C cascade
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Fig. 11. CFD mesh and boundary layer stationsyt/mes are shown. Fig. 12. Cp distributions of Stator 67B
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Fig. 13 Velocity distributions at the measuremtatioss of Stator 67B
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Fig. 14. Computational setup of STCF5 cascade

Table 3. STCF5 specifications in this study

Chord c 0.09m
Pitch/Chord gc 0.95
Span/Chord lic 1.33

Stagger angle Y 59.3deg
Incidence i 10deg

Inlet Mach No. M 05,08,09,1.0

Reynolds No. Re 300k
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Fig. 15. Effect of Mach number on the flow fieldhd@dwise density gradient is shown by grayscal®oohe vortical structure is visualized by theifive
isosurface of Q criterion colored with local Macmber. Upper row: whole the computational domeimel row: close view around the leading edge.
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