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Effect of hub-fitted tiny blade in centrifugal pump on cavitation suppression

ZHAO Weiguo'?, YU Jinhong®?, XU Yang?, XU Zexin*?, WANG Guipeng*?
(1. College of Energy and Power Engineering, Lanzhou University of Technology, Lanzhou 730050, Gansu, China; 2. Key
Laboratory of Fluid Machinery and Systems of Gansu Province, Lanzhou 730050, Gansu, China; 3. Shanghai Kaiquan Pump
Industry (Group) Company, Ltd, Shanghai 201804, China)

Abstract: Aiming at the problem that the cavitation was prone to occur in low specific speed centrifugal pumps, a new method of
tiny blade fitted on the hub of impeller was proposed to suppress cavitation. Through numerical calculations, combined with
corresponding external characteristics and cavitation experiments, the effect of tiny blades on the cavitation performance of low
specific speed centrifugal pumps was investigated, and the mechanism of suppressing cavitation was also analyzed. The results show
that the simulation value of cavitation is in good agreement with the experimental value; in the development stage of cavitation, the
tiny blade optimizes the flow structure, decreases the intensity of turbulent kinetic energy in the impeller, and obviously weakens the
vortex intensity on the hub of the blade, thereby improving the cavitation performance of the centrifugal pump. The cavity volume
with the tiny blades is far less than that of prototype impeller, reduces the main frequency amplitude of the pressure in the impeller,
also causes a certain degree of disturbance to volute tongue. The above analysis provides a certain research foundation and
theoretical basis for suppressing the development of cavitation in the centrifugal pump.

Keywords: centrifugal pump; low specific speed; tiny blade; unsteady numerical simulation; cavitation suppression; pressure

amplitude; turbulence kinetic energy; pressure fluctuation; leaf blade surface loading
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