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Numerical study of influence of triangular bionic

microgrooves on the steady flow of centrifugal pumps
WANG Chunhe » LIN Peifeng
(Key Laboratory of Fluid Transmission Technology of Zhejiang Province, Zhejiang
Sci-Tech University, Hangzhou 310018, China)

Abstract: A triangular bionic microgroove was arranged at the upper and lower cover plates of the
centrifugal pump impeller to study the influence of the microgroove on the internal flow of the centrifugal
pump. Using SST k-w turbulence model, the steady numerical simulations of the centrifugal pumps with
and without a triangular bionic microgroove were carried out under different flow conditions. The results
showed that the triangular bionic microgroove structure increased the pump head and efficiency by about
3.7% and 0. 8%, respectively, expanding the stable working range of the centrifugal pump. Under the
flow conditions of 0. 8~1. 2 times of the standard flow, the triangular bionic microgroove not only reduced
the number of vortices near the blade pressure surface, but also weakened the intensity of vortices, which
significantly reduced the turbulent kinetic energy and enstrophy at the leading and trailing edges of the
centrifugal pump impeller blade pressure surface. The average value of enstrophy surface at the middle
section of the impeller channel decreased by 35.0% ~78.4%. The research shows that the triangular
bionic microgroove placed at the impeller cover plate can effectively improve the lift and efficiency of the
centrifugal pump, and reduce the energy loss caused by fluid impact, so that the internal flow stability of

the centrifugal pump can be improved.
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