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ABSTRACT

ARTICLE INFO

Volute pump is the most common used centrifugal pump. As cavitation highly
contributes to deteriorating the performance of the pump, anti-cavitation
performance is one of its design specifications. To clarify the cavitation evolu-
tion at the tongue of the volute of a centrifugal pump at overload conditions
and its influence on the flow field in the impeller, numerical simulation with
ANSYS CFD and a hydraulic test were conducted on a volute pump at several
flow rates above optimal value. The cavity distribution and the blade loading
distribution were analyzed. And the characteristics of the pressure fluctuation
of the monitoring points located in volute casing were obtained and compared
with each other. Results showed that cavitation may first emerge at the
tongue rather than the impeller inlet at overload conditions. The alternative
stress resulting from periodical radial force increases obviously as the extent
of cavitation at the tongue. Meanwhile, the mean cavity length grows as each
blade comes close to the tongue, and causes a decrease in performance be-
cause of a reduction or closure of flow passages. The pressure pulsation in the
volute is consistent with the blade passing frequency whether cavitation
occurs or not, while the pulsation intensity increases obviously after cavita-
tion inception. From the first section to the eighth section of volute, the pulsa-
tion intensity of impeller outlet decreases gradually. The results are then
compared to provide a reference for the optimum design of the anti-cavitation
performance of centrifugal pump.
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