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This paper presents three-dimensional flow analysis for a mixed-flow pump which consists of a rotor and a 
stator. Reynolds-averaged Navier-Stokes equations with shear stress transport turbulence model are discretized by 
finite volume approximations and solved by the commercial CFD code CFX 11.0. Structured grid system is 
constructed in the computational domain, which has O-type grids near the blade surfaces and H-type grids in other 
regions. Validation of the numerical results was performed with experimental data for head coefficients and 
hydraulic efficiencies at different flow coefficients. This paper shows that the pump characteristics can be predicted 
effectively by numerical analysis.
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Design volume flow rate, [m3/min] 568.15

Rotational speed, [rpm] 238.0

Total head, [m] 8.92

Tip clearance, [mm] 1.0

Number of rotor blade (& stator vane) 5 (6)

Maximum diameter of impeller, [mm] 1799.0

Table 1 Design specification of the mixed-flow pump

(a) 3D geometry

(b) Meridional geometry

Fig. 1 Shape of the mixed-flow pump

Fig. 2 Computational grids
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Fig. 3 Grid dependency test results
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Fig. 5 CFD results validation with experimental data

Fig. 4  Overview of  test setup, 600
Pentium IV 3.0GHz CPU
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Fig. 6 Total pressure and static pressure distributions

Fig. 7 Static pressure distribution at mid-span
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