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Numerical Study on Cavitation Performance Evaluation in a Centrifugal Pump

Impeller
Jang-Oh Mo' - You-Taek Kim* - Young-Ho Lee?
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Abstract: In this investigation, flow analysis with single phase has been performed for a centrifugal
impeller with a design efficiency of 90%, head of 20m and rotational speed of 3500 rpm at a design flow
rate of 16m3. The impeller was designed based on an empirical formula suggested by A.J. Stepanoff. In a
case of the single phase analysis, the hydraulic efficiency and head is 88.8% and 19.4m, respectively,
which showed a good agreement with the values designed. The flow analysis with two phases was carried
out under the various NPSH, at whose 8.79m the cavitation on the suction side of the blade was observed.
The required NPSH of the designed impeller is approximately 6.5m and above this value, the designed
centrifugal pump impeller needs to be operated under inlet pressure condition.

Key words: Centrifugal pump impeller, Cavitation, Net positive suction head(NPSH), Single-phase, Two-phase,
Vapor volume fraction, Suction side
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Table 1: Design parameters of a centrifugal pump

impeller
Design flow rate (Qq) 16m*h
Design head (Hq) 20m
Design efficiency (1) 90%

Blade shape one circular arc

Inlet radius (di) 46.68 mm
Outlet radius (d;) 108 mm
Blade number 6
Inlet angle (By) 24.67 °
Outlet angle (B,) 225 °
Blade thickness (t) 1.5 mm
Blade inlet breadth (by) 11.65 mm
Blade outlet breadth (b,) 6.57 mm

Specific speed (ns) 191 [m,m3/min,rpm]

Rotational speed (n) 3500 rpm
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