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Effects of cavitating flow on induced pressure fluctuation
near tongue in double-volute centrifugal pump

YANG Jingjiang ™ , LI Xianjun, PAN Zhongyong, HE Song
(National Research Center of Pumps, Jiangsu University, Zhenjiang, Jiangsu 212013, China)

Abstract; Numerical simulation was applied to analyze effects of cavitating flow on pressure fluctution
near the tongue in a double-volute centrifugal pump to investigate the mechansems for pump vibration
and noise induced by the flow.The SST k- turbulence model and Zwart—Gerber—Belamri cavitation
model were selected to carry out unsteady simulations of non-cavitating flow and cavitating flow in the
pump under design condition. The numerical results show that the SST k-@ turbulence model can ac-
curately predict the pump perfromance. Vapour bubbles occur initlally on the blade suction side near
the blade leading edge and impeller hub. With the decrease of NPSHA (net positive suction head availa-
ble), the vapour bubbles develop along the blade suction side towards the blade outlet and impeller
shroud.The vapour bubbles uneven development in different flow passages intensifies the unstablility of
the flow in the impeller.Comparing the flow patterns of cavitation and non-cavitation flows in one revo-

lution of the impeller, the pressure fluctuation of two monitoring points near tongue domonstrates an
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obvious periodicity. The dominant frequency of the pressure fluctuation near the inlet of the deflector is

double the blade passing frequency ( BPF) under non-cavitation condition. The dominant frequency of

the pressure flucutation at the other monitoring points is BPF under both cavitation and non-cavitation

conditions. The amplitude of the pressure fluctuation near all the monitoring points increases

significantly under cavitation condition.
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Fig.1 Plain drawing of volute
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Fig.2 3D model drawing of computational domain
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Tab.1 Validation of mesh size independence

N
R4 H/m H./m
prSiiny=" Sy IFe  HHHE
1 502752 421512 555715 294556  82.5 78.5
2 502752 966360 785289 294 556  82.5 79.9
3 502752 1325247 1163402 294556  82.5 80.1
(a) M (b) W55 (o) R ARTRMCRE (&) FEEBRIECR

K3 IR R
Fig.3 Computational mesh patterns
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Fig.4 Pump performance curves
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Fig.5 H-NPSHA curve of pump under design condition
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Fig.6  Vapour volume fraction contours in impeller
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Fig.7 Monitoring points near volute tongue
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Fig.8 Time domain of pressure fluctuation at monitoring points A and B near tongue
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Fig.9 Frequency domain of pressure fluctuation at monitoring points A and B near tongue
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