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Evaluation of RANS Turbulence Models using Numerical Analysis of Turbulent Flows
in a Square Duct and a Bare Rod Bundle
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Abstract

Turbulence models based on Reynolds averaged Navier-Stokes equation were evaluated
for their use in more accurate prediction of turbulent flow in a nuclear fuel bundle. Since
turbulent flows in a square duct and a bare rod bundle show similar feature of turbulence
structure and experimental data in detail are available, they were numerically analyzed using
non-linear eddy viscosity model(EVM) and differential Reynolds stress model(RSM) as well
as standard k- e model. Although the non-linear EVM resulted in slightly better predictions
such as secondary flow than the standard k- e model, it showed somewhat large difference
from the experimental results. The RSM with the wall reflection effect showed the details of
turbulent flow structure(strong anisotropic turbulence and secondary flow) that reasonably

agree with the experimental results for both the duct and rod bundle.
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