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Abstract: The performance of centrifugal pumps are affected by impeller geometry parameters.

Detached Eddy Simulation (DES) was used to simulate the flow field of a multistage centrifugal pump.

The obtained numerical results are compared with the experimental ones, and the outcome shows an

acceptable agreement. In order to investigate the effect of structural parameters on the pump performance,

this numerical solution is carried out for different cases of impeller geometry. such as outlet angel, wrap

angle, outlet width and blade numbers. The results showed that the outlet angle, outlet width, blade

numbers were positive correlated with head, while wrap angle was negative correlated with head.
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Fig.1 Flow channel of multistage pump
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Table 1 Main performance and structure parameters of the

calculation model

Q/(m® « h™1) H/m 7/ %% n/(r s min~ ) ns
450 240 78% 1480 89
Di/m Dy/m  B/(D) z Stage
0.185 0. 432 25 7 4

R2 PRI RS,

Table 2 Result of grid-independent solutions validation

Grid numbers H/m 77/%
7 363 248 220.1 74.8
9 577 523 221.4 74.6
Relative error 0.6% 0.3%
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Fig. 2 Grid of guide impeller passage
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Fig. 3 Grid of guide vane passage
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Fig. 6 Total pressure distribution under different blade outlet angles
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Head and efficiency curves under different blade outlet angles
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Fig. 8 Total pressure distribution under different blade wrap angles
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Fig. 10 Total pressure distribution under different blade outlet width
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Fig. 11 Head and efficiency curves under different blade outlet width
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Fig. 12 Total pressure distribution under different blade numbers
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Fig. 13 Head and efficiency curves under different blade numbers
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