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Abstract

Wall-bounded flows are often founded in engineering works
such as the air flow in a duct of the air-conditioning system and
the fluid flow in a heat exchanger. Computational fluid dynamics
(CFD) is now recognized as an essential design tool for
engineers. Most practical flows are turbulent. and the accuracy of
the CFD software depends on the performance of turbulence
models employed in the software. Nowadays k- ® SST model
becomes popular in the CFD software because it can predict the
free-shear flows such as aerodynamic problems better than the k-
€ model. It is found from the literature review that there is no
research group use the k-® SST model to capture the
secondary flows in 3D wall-bounded flow problem before. This
paper aims to evaluate the performance of the k- ® SST model
in predicting the secondary flows in 3D wall-bounded flows. The
test case used in this work is the 3D flow in a straight square
duct which often found in an air-conditioning system. The Direct
numerical simulation (DNS) data of the fully-developed turbulent
flow in a straight square duct are used to evaluate the

performance of the k- SST model. It is found that the
accuracy of the k- @ SST model is comparable to the k-e model
but the convergence behavior is much better.
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