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Large Eddy Simulation of Internal Flow of a Mixed-flow Pump
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Large eddy simulation of the complete stage of a mixed-flow pump is presented. The standard Smagorinsky model is adopted for
the sub-grid scale model with Van-Driest damping function. The computation takes full account of the interaction between the rotating
impeller and the stationary casing by using a muiti-frame-of-reference dynamic overset grid approach. A streamline-upwind finite
element formulation with second-order accuracy both in time and space is used for discretizing the governing equations. It is

implemented in parallel by a domain decomposition programming model, and therefore, it can be applied to a large scale computation
on a distributed-memory parallel computer. Internal flow of a high-specific-speed mixed-flow pump stage, which possesses mild
instability in its performance curve, is simulated to test the validity of the proposed method. A preliminary comparison with the

measurement is presented.
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Fig. 2 Computed instantaneous reverse flow region

Fig. 3 Computed instantaneous axial velocity distribution

(b) Impeller exit

Fig. 4 Comparison of time-average velocity distributions
(Left: LDV measurements, Right: LES)
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