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Abstract

Computational fluid dynamics (CFD) is now recognized as an
essential design tool for engineers. Most practical flows are
turbulent and one of the main causes for the errors encountered
in the CFD software is the error from the turbulence models. The
need is therefore arisen for the development of the turbulence
models that give the higher accuracy than the present turbulence
models commonly used in the commercial software. The non-
linear eddy-viscosity turbulence models have become very
popular during the past decade to simulate turbulent flows due to
its higher accuracy compared to the linear eddy-viscosity models.
The present work aims to compare the accuracy of different
constitutive expressions for the Reynolds stresses used in the

non-linear eddy-viscosity turbulence models in order to find the
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most suitable expression that gives the accurate stress
anisotropy near the wall. The Direct Numerical Simulation (DNS)
data of fully-developed turbulent channel flow are used to

evaluate the performance of various constitutive expressions.
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