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ABSTRACT

Computational fluid dynamics were widely used to analyze the hydrodynamic behavior of the mixed-flow pump, and
reliability and accuracy were validated by comparing the results with the experimental data. In this study, complicated cavitation
phenomena has been implemented by the RPE model. As a result, it has been found that the overall error was 6.8% through
comparison with the performance curve of the analysis value and the experimental data. Recirculation occurred near the shroud
at the impeller inlet when the flow rate was 6 m’/min. In addition it was found that non-uniform pressure drop occurred at
the impeller outlet when the flow rate was 9 m’/min. Through vortex visualization technique, the onset position of the tip
leakage vortex captured at the blade tip region of suction surface. By comparing with vortex structure and cavitation region,

it was found that tip leakage vortex suppresses cavitation phenomenon at the blade tip region of suction surface.
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Table 1 Boundary conditions for numerical analysis

Boundary conditions
Interface Frozen-rotor
Inlet Total pressure
Outlet Mass flow rate
Turbulence model SST
Cavitation model RPE
Working Fluids Water and vapor (25C)
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Fig. 1 3D geometry of mixed—pump
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Fig. 2 Hexaheral grid system for numerical analysis
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Fig. 3 Distribution of 4 on impeller surface
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Fig. 4 Results of grid dependency test
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Fig. 5 Rotation direction according to normalized helicity
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Fig. 6 Performance curve of experimental test and
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Table 2 Axis deviation from each centroid
Deviation
X-axis 0.026
y-axis 0.089
Zz-axis 0.056
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Fig. 13 Vapor,volume fraction on zx plane
(Q = 7.5 m*/min)
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Fig. 14 Iso—surface of vapor, volume fractoin
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Fig. 15 Comparison between vortex structure and cavitation
behavior (Q = 7.5 m*/min and Vapor.volume Fraction ) 0.9)
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