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Effect of wear—ring clearance on cavitation flow and
performance of centrifugal pump with inducer
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Abstract: In order to investigate the effect of wear—ring clearance on the cavitation performance of the
centrifugal pump with the pre-positioned inducer the cavitation flow and performance in the centrifugal
pump with the pre-positioned inducer were numerical simulated with four different projects which were
0.15 0.25 0.40 and 0.60 mm based on the RNG k — & turbulent model combined with Rayleigh —
Plesset Homogeneous cavitation model and compared with experimental results. The results show that
the size of the wear—ring clearance has a greater influence on the external performance and cavitation

performance; with the increasing of the wear—ing clearance compared with 0. 15 mm the total head
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efficiency and the head efficiency of the impeller decrease the changes of the head are up to 0. 60%
and 4. 21% and the changes of the efficiency are up to 6. 50% and 9. 32% . Moreover the head and
efficiency of the inducer increase and they are up to 29.86% and 28.40% . The cavitation curves
wave with the increasing of the wear—ring clearance and the decreasing of the cavitation number and
the wider the clearance is the more obvious the flactuation is. The cloudy cavitation bubbles are dis—
tributed on the pressure surface that is close to the front shroud which causes cavitation instability
and the wider the clearance is the more the cavitaion is the greater the critical cavitation number is.
It is found that the factors that influence the cavitation instability of the pump are possibly related to the
impact of leakage high-pressure fluid of the wear—+ing outlet on the main flow the occurrence of cavita—
tion at the intersection of impeller inlet and wear—ing clearance outlet and the change of the outlet flow
angel caused by cavitating in the pre—positioned inducer.

Key words: centrifugal pump with inducer; wear—ing clearance; external performance;

cavitation performance; numerical simulation
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