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A Study on the Effect of Impeller Leading Edge Blockage
on the Hydraulic Performance of a Mixed-flow Pump
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ABSTRACT

Numerical analysis is carried out to investigate the hydraulic performance of the mixed-flow pump according to the blade

thickness. The concept of Blockage is employed to express the quantitative amount of the blade thickness. The finite volume

method, which is approximate analysis method based on the three-dimensional Reynolds-averaged Navier-Stokes (RANS)

equation, was applied for discretization of governing equations. The shear stress transport (SST) model was used as the

turbulence model and the hexahedral grids system was selected as the appropriate number of nodes through the grid dependency

test. The effects of the hydraulic performance on the blockage are analyzed with detailed flow characteristics and variation of

the best efficiency point in the performance curves. With this study, it is possible to select the optimal value for blade thickness

of the pump.
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Fig. 1 3D geometry of the mixed-flow pump

Fig. 2 Definition of blockage
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o7|1N @} H= Tl AL ojulahy TRl Zkzh mi/s,  w) AAl B SRR gigfeil o @ FA EEe A
molth w, g, Gy Wy 27 a6, FEslsn, Aow  AOIH F(trailing edge)7bX] AHT S FUch w3
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Table 1 Design specifications of the mixed-flow pump
Pump type Mixed—flow Table 2 Percentage of blockage at each span
Specific speed (Type number) 243 Span | B ) Blockage (%)
® (Flow coefficient) 019 Hub | 462 | 141 | 694 | 136 | 208 | 277
Y (Head coefficient) 0.51 Mid 24.6 1.00 5.00 9.80 14.9 20.0
Number of blade (Z) 5 Shroud | 16.0 097 477 9.35 14.2 19.0
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Fig. 5 Validation of CFD by (a) total head and (b) efficiency curves
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Fig. 6 Performance curves for each blockage at design flow rate
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Fig. 9 Pressure contour at impeller shroud with (a) 1%, (b) 5%, (¢) 10%, (d) 15% and (e) 20 % blockage
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Fig. 10 (a) Head and (b) efficiency curves with the different blockages
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