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Pump model and meridian plane
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Numerical Calculation of Cavitation Flow in a Centrifugal Pump

Wang Weijun' Wang Yang' Liu Ruihua’ Li Yibin’® Yin Gang' Li Guidong'
(1. Research Center of Fluid Machinery Engine and Technology, Jiangsu University, Zhenjiang 212013, China
2. China Energy Engineering Group Co. , Ltd. , Zhenjiang 212013, China
3. School of Energy and Power Engineering, Lanzhou University of Technology, Lanzhou 730010, China)

Abstract; The paper aims to deal with the numerical simulation of cavitation phenomena inside the
centrifugal pump and analyze the development of cavitation based on improved cavitation model, Standard
k — & and RNG £k — g turbulence model. When cavitation flow and non-cavitation flow were simulated and
analyzed, the pressure of blades under incipient cavitation, developed cavitation and serious cavitation
were gotten. The paper also gave the principle of incipient cavitation and divided the region into five
cavitation regions based on bubble relative length. The results show that with the decreasing of inlet total
pressure, bubble appears firstly in suction surface of the blade, and then moves along the blade profile,
and next forms attached cavitation bubble. After this stage, bubble is gradually out of the mainstream
movement and close to the pressure surface. Finally, the flow passage is filled with bubble, which
hinders the flow. The number o =0.306 7 of incipient cavitation is a greater dimension hierarchy than
that of o =0. 028 1 under design condition. Seen from the impeller meridian plane, bubble appears firstly
in the near the hub, goes towards forward cover plate, and attaches near the front cover. Cavitation in
centrifugal pump is subdivided again into the five stages, that are incipient cavitation, critical cavitation,
developing cavitation , complete cavitation, broken cavitation.
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Abstract; In order to obtain the variation law of the acoustic emission signals under the centrifugal
pump’ s cavitation states, the research was based on the centrifugal pump cavitation test. The acoustic
emission technology was adopted to collect and analyze the acoustic emission signals. Four typical features
were extracted, i. e. event count, ringing count, frequency centroid and root mean square. Their
relationships with the net positive suction heads of the centrifugal pump were analyzed in detail. The
results show that these typical characteristic parameters change obviously under different stages such as
before the occurrence of cavitation, cavitation first appearing and cavitation being fully developed. They
firstly fluctuate a little, then increase or decrease substantially, and then there are large reducing or
increasing trends respectively. This law can be used as a technical basis for identifying the cavitation
conditions of centrifugal pumps with the acoustic emission technique.
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