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Abstract

A Numerical study of the cavitation within a centrifugal pump is carried out using CFD commercial code, FLUENT. The objective
of this study is to predict the onset of cavitation within the pump blade and the degradation in the pressure rise due to the generation
and transport of vapor. A pump designed for the study is a six bladed, one-circular arc impeller design suggested by A.J. Stepanoff et al
The Steady-state calculations are performed for a wide range of flow rate without the cavitation to investigate the pump performance.
The design head and efficiency show a very good agreement with the numerical results at the design flow rate. After the validation
with the numerical results, the pump performance and the onset of cavitation within the blade is predicted by changing NPSH at the

design flow rate.
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Fig. 2 Front view of the designed impeller of centrifugal pump.

Table 1 Design Parameter of impeller.

Design flow rate 16 mh
Design head 20m
Blade shape One circular arc

Inlet radius (d;) 46.68 mm

OQutlet radius (d,) 108 mm

Blade number 6
Inlet angle (B,) 2467
Outlet angle (B,) 22.5°
Blade thickness (t) 1.5mm
Blade inlet breadth (b,) 11.65 mm
Blade outlet breadth (b,) 6.57 mm
Specific speed (ny) 191 [m, m’/min, rpm}
Rotating speed 3500 rpm
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Fig. 3 Grid generation of the impeller of centrifugal pump.
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Fig. 4 Performance profile of centrifugal pump.
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Fig. 5 Contours of vapor volume fraction at shroud side
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