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O ABSTRACT 0O

This study aims to determine the scope of application and accuracy of the Prandtl
Kolmogorov formula, through which the turbulence length scale L can be calculated, by
selecting the most appropriate value of the experimental constant C used in this formula
using CFD (Computational Fluid Dynamic) technique and comparing the results with the
experimental data. One of the most important applications of this formula is in hybrid
turbulence models in CFD in which the computational domain must be divided into two
regions. In the first region near to the wall, the URANS method (Unsteady Reynolds
Averaged Navier Stokes Equations) is applied and in the second region far from the wall,
the LES method (Large Eddy Simulation) is applied. The open-source program
(OpenFOAM), URANS method and k- SST turbulence model have been used to perform
the numerical calculations. The numerical results show a good agreement with the
experimental data, which confirms the accuracy of the CFD solution in fluid dynamic
applications and the accuracy of the Prandtl Kolmogorov Formula in the calculation of
turbulent length scale.

Keywords: Prandtl Kolmogorov formula, turbulent boundary layer, turbulence length
scale, CFD, k — w SST.
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