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Development of Turbulence Model for 3-Dimensional Flow
Analysis of SMART
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Abstract

The objective of this study is to develop a geometry independent turbulence model for
the flow analysis of SMART primary coolant system. Since the SMART primary coolant
system consists of complex geometries such as variable cross section, streamline curvature
and multi-wall, the analysis using turbulence model required the wall parameters such as
the wall normal vectors and distances and wall damping functions is very difficult.
Recently, Durbin’s elliptic relaxation equation model have been used for the analysis of
complex flows. The applicability of this model to the flow analysis of SMART primary
system was investigated and a different form of elliptic relaxation equation was developed
in this study. The pressure strain and dissipation terms are fully coupled with the source



term of the elliptic relaxation equation and the pressure diffusion is modified to be affected
by boundary conditions indirectly. In addition, a new elliptic operator was introduced to
correct the amplification of the pressure strain in the logarithmic layer from
inhomogeneous situations. Analysis result with new model shows good agreement with
DNS results for channel flows and leads to a improvement of the predictions in comparison
with other models.
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Table 1. Near wall asymptotic behavior of each term in the Reynolds

stress equations.
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Table 2. Near wall asymptotic behavior of pressure strain and

pressure diffusion in the Reynolds stress equations.
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