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Experiment and CFD of Cavitation in a Centrifugal Pump

by Motohiko NOHMI, Akira GOTO, Tatsuyoshi KATSUMATA, YukalGA, & Toshiaki IKOHAGI

The cavitation flow in alow specific speed centrifugal pump was measured in detail. Pressure transducers were installed in impeller
vanes and unsteady pressure distribution over the pressure and suction sides was studied. Cavitation characteristics were photographed
along the axia direction in the inlet volute casing and front shroud. Cavitation flow in the pump was numerically analyzed using a
locally homogeneous cavitation model of a compressible air-vapor-liquid, two-phase medium. Under a BEP (Best Efficiency Point)
flow rate, bubble cavitation increased along the suction side when decreasing the NPSH. When this bubble cavitation reached the
throat, a wedge-like cavity appeared at the pressure side and a steep head breakdown occurred. This breakdown was found to be rea-

sonably predictable by using cavitation CFD.

Keywords: Centrifugal pump, Cavitation breakdown, Pressure measurement, Cavitation CFD, Cavitation modeling
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Table 1 Design of impeller
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Impeller inlet radius
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Fig. 1 Pump cross section
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Fig. 2 Computatioal grids for impeller CFD
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Fig. 3 Pump head and efficiency curves
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Fig. 4 Pressure distribution over blade surface at BEP point
(Non cavitation)
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Fig. 5 Measured and computed suction performance curves
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Fig. 6 Computed void fraction contour, Q=0.95 m*/min,
NPSH=1.505 m, a =30%
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Photo Cavitation photographs at head drop
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(b) CFD
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Fig. 7 Measured and computed blade pressure distribution
at head drop, Q=0.95 m*/min
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(a) Flow without cavitation
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(b) Flow at head drop
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Fig. 8 Separation at head drop, Q=0.95 m*/min
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