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Effects of Number of Blades on Stability of Centrifugal
Pump Based on Energy Gradient Method

ZHENG Lulu, DOU Huashu , JIANG Wei, CHEN Xiaoping » ZHU Zuchao, CUI Baoling
(Faculty of Mechanical Engineering and Automation, Zhejiang Sci-Tech
University, Hangzhou 310018, China)

Abstract: In order to improve the operating efficiency and stability of centrifugal pump., the effect of
number of blades on the internal flow field and the external characteristic of centrifugal pump was studied.
Numerical simulation of internal flow field was conducted by using RANS method and RNG k¢ turbulence
model. According to numerical calculation results and comparison of experiment values, it is found that the
relative error of lift is 1. 0% and relative error of efficiency is 4. 9% in the design conditions. The energy
gradient method which is used to study the flow stability was applied to handle the flow field data and gain
the distribution of energy gradient function K under different number of blades. The results show that
under large flow condition, when the number of blades is 5, the efficiency is the highest; stable operation
area is large and comprehensive property is the best; under small flow condition, the effect of the number
of blades on the property of centrifugal pump is not obvious; it is found from the distribution of energy
gradient function K that, the function K is large near the outlet of suction surface of the flow path, which
indicates the instability of flow may initiate at this position.

Key words: centrifugal pump; number of blades; energy gradient method; numerical simulation
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Adaptive Active Control of Single Freedom Simple

Harmonic Vibration of Electromagnet Bearing
XU Jun, JIANG Kejian, WANG Jun
(School of Information Science and Thechnology, Zhejiang Sci-Tech University, Hangzhou 310018)

Abstract; To prevent imbalance of electromagnet bearing rotor from affecting stable operation of the
rotor, vibration control must be taken to weaken unbalanced vibration. Unbalanced vibration of the rotor
can be decomposed to single freedom simple harmonic vibration at two orthogonal directions. Simultaneous
execution of adaptive vibration control based on LMS algorithm (least mean square error) at two
orthogonal directions can achieve active inhibition of two-dimensional unbalanced vibration at radial
direction. Finally, vibration suppression experiment was done on single freedom suspension experiment
platform. The results show that the method mentioned is most effective, and can adaptively track the
vibration amplitude and phase change while controlling the convergence range. Meanwhile, we analyze
effects of the step size factor, noise, initial phase of vibration on vibration suppression porperty.

Key words: electromagnet bearing; vibration suppression; LLMS algorithm; adaptive control
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