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A parallel overset LES (Large Eddy Simulation) code has been developed and applied to prediction of the internal
flows of a high-specific-speed mixed-flow pump which possesses weak instability in its head-flow characteristics at
low flow-rate ratio. The predicted pump heads reproduce the instability and agree with the measured value within
about a few percent difference. The predicted velocity profiles at impeller inlet and exit sections also quantitatively
agree with the velocity profiles measured by a two-dimensional Laser-Doppler velocimetry. The developed LES code
thus can be a promising candidate of a next-decade hydraulic design tool for a high specific-speed mixed-flow pump.
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Fig. 1 Coordinate System used for Computations
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Fig.2 Overset Mesh for Mixed-flow Pump LES.
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Fig. 3 Head-Flow Characteristics predicted by LES
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(a) QIQ,=69.7%

(b) Q/Q,=64.7%

w/u2 at x=0

w/u2 at x=0

(6) Q/Q,=49.1%

(f) QIQ,=43.1%

Fig. 4 Instantaneous Axial Velocity Distributions at Center Plane
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(a) Impeller Inlet
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Fig. 5 Impeller Inlet/Exit Time (Phase)-Averaged Velocity Distributions at Q/Q,=59.7%
(from the left most column, meridional component measured by LDV, meridional component predicted by LES, circumferential component
measured by LDV, circumferential component predicted by LES)

(b) Impeller Exit
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(b) Impeller Exit
Fig. 6 Impeller Inlet/Exit Time (Phase)-Averaged Velocity Distributions at Q/Q,=49.1%

(from the left most column, meridional component measured by LDV, meridional component predicted by LES, circumferential component
measured by LDV, circumferential component predicted by LES)
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