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Fig.2  Flow chart of the inverse problem to pump

blade based on free form deformation
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Fig.3 Initial blade and the control lattics
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Fig.4 Energy gradient distribution of fluid on the

objective and the initial blade surface
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Fig.6 Energy gradient distribution of the blade designed by

FFD method and the objective energy gradient distribution
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New Inverse Method of Centrifugal Pump Blade
Based on Free-form Deformation

Zhang Renhui'®>  Guo Miao' Yang Junhu' Liu Yi' Li Rennian'
(1. School of Energy and Power Engineering, Lanzhou University of Technology, Lanzhou 730050, China
2. Anhui Sanlian Pump Industry Co. , Lid. , Hexian 238200, China)

Abstract; A new inverse method for centrifugal pump blade based on free-form deformation, which is
used to parametric control of the pump blade shape, was proposed. The blade was implanted to a
trivariate control volume which is equally subdivided by control lattices. The control volume can be
deformed by moving the control lattices in it, thereupon the object is deformed. The parametric method
for the blade shape according to the distribution of the blade load was proposed, and the lattices
deformation function was constructed. The deformation of the lattices was implemented according to the
three dimensional turbulent flow solve in pump and the desired load distribution of blade. At last, the
blade shape was controlled by the physical parameters. The calculation case shows that the proposed
inverse method based on FFD method is rational.

Key words: Centrifugal pump Blade Free-form deformation Inverse problem
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Numerical Prediction of Inner Flow Unsteadiness in a Low-specific
Speed Centrifugal Pump

Pei Ji Wang Wenjie Yuan Shouqi Meng Fan Chen Jia
(Research Center of Fluid Machinery Engineering and Technology, Jiangsu University, Zhenjiang 212013, China)

Abstract; To decrease the flow unsteadiness in pump hydraulic design procedure as much as possible,
the inner flow unsteadiness intensity and distribution should be understood. For analyzing the unsteady
flow phenomenon in low-specific speed centrifugal pump, CFD software was employed to simulate the 3-D
unsteady fluid flow in the pump, and meanwhile the time-averaged unsteadiness intensity coefficients were
defined based on velocity triangle in order to directly depict the flow unsteadiness. By analyzing the
distributions of the intensity coefficients in the low-specific speed pump, the results show that stronger
flow unsteadiness can be found near blade suction side, and in the wake flow area the flow varies with
time strongly. In addition, strong flow unsteadiness is also significant in the discharge tube and the area
near impeller outlet of the volute.

Key words: Centrifugal pump Low-specific speed Inner flow unsteadiness Numerical simulation



