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Abstract

In this paper, a study of performance improvement for a centrifugal vertical pump having specific speed of
330 is introduced. The existing model has high efficiency but needs better NPSH required performance. Such
that new pump model is designed to obtain larger suction specific speed. 6 design parameters considered to
affect pump performance are selected for impeller design. Key design parameters are investigated using by
design of experiments and CFD, and impeller inlet diameter is increased to get better suction performance.
The amount of inlet diameter increase is determined by using cavitation analysis. The results show that new
design model has higher efficiency and better NPSH required performance than the existing model.
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Table 1 Main particulars of VP1 model

Impeller
Inlet Outlet
Blade Number (ea) 6
Diameter | Hub 384
(mm) Shroud 592
Vane angle (deg) 15.6

956
956
25.8
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Fig. 2 Calculated performance of VP1 model
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Table 2 Change amount of design parameters
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097k ——8-- VP1
! o N30 D, [mm] +7.17
6, [deg] +3.0
095 ——— 2% %0 b, [mm] +19.47
NPSH (m)

Fig. 3 Calculated NPSH required performance
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Main effect plots for efficiency
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Table 4 Results of cavitation performance analysis
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Fig. 8 Calculated performance of design model
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