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Improved Turbulence Model for Rotating Channel Flows
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We propose an improved non-linear k- model for predicting rotating channel flows. First, we have evaluated the
existing non-linear k— model using the direct numerical simulation (DNS) database on a fully developed rotating
turbulent channel flow. It is found that the transport equation for the turbulent energy dissipation-rate and the
expressions for the Reynolds stresses give results in disagreement with the DNS data. Next, we have assessed
the non-linear k—= model at various rotation numbers. Predictions from the non-linear k- model indicate weak
dependence on the rotation number. Finally, based on these assessments, we have modified the non-linear k—¢
model. This revised model provides good agreement with the DNS data at any rotation numbers.
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Fig. 1: Rotating channel flow and coordinate system
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