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Abstract
In this paper, the effects of the discretization methods of the convection term and the calculation methods of the mass

matrix of the unsteady term for the finite-element method (FEM) are discussed with regard to turbulent channel flow and
using Large Eddy Simulation (LES). A FEM scheme is based on the Fractional-Step (FS) method with same-order

interpolation for velocity and pressure. The Smagorinsky model is applied to the turbulence model to approximate the

Reynolds stress term. The pressure Poisson equation is solved by the element by element scaled Conjugate Gradient (CG)

method. The obtained results are compared with each other. The effects of the various techniques for FEM are estimated.
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Fig.1 Plane Channel Flow



Table 1 Mesh Configuration

ki - HARE

Mesh Number | Ax™ Ay’ 4z
Mesht 32 X 40 X 32 18.0 0.5~14.9 9.0
Mesh2 32 X64%x32 73.0 09~17.0] 243

Table 2 Numerical Condition

Case Caluculation Method
Casel LM,NOSGS FORM2 Mesh?2
Case?2 CM,NOSGS, FORM2 Mesh2
Casel LLM.SGS FORM1 Mesh1
Case4 LM,SGS,FORM2 Mesh
Caseb LM,SGS,FORM2 Mesh2
Caseb CM,SGS,FORM2 Mesh?2
Case’ LM,SGS,FORM1 Mesh2
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Fig.2 Mean Velocity profile of the simulation without SGS model
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Fig.3 Turbulence intensity profile of the simulation without SGS
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Fig.4 Mean Velocity profile of the simulation with SGS model
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Fig.8 Streamwise two point correlation at y'=4.3 without SGS
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Fig.9 Streamwise two point correlation at y*=4.3 with 8GS
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Fig.10 Streamwise One-dimensional energy spectrum
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