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The influence of volute tongue angle on the characteristic

and flow stability of centrifugal pump
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Abstract: Numerical simulation is used to study the volute tongue angle and analyze its influence on
the internal flow state of the centrifugal pump. According to the relationship between the specific speed
and volute tongue angle, 4 volute tongue angle schemes are designed. The Navier-Stokes equation and SST
(shear stress transport) k- turbulence model are used to explore the transient internal flow of centrifugal
pump at high specific speed. The results indicate that in terms of external characteristics, the lift and
efficiency of centrifugal pump are the highest when the volute tongue angle is 35° and the lift and efficiency
of centrifugal pump decrease sharply when the volute tongue angles are 29° and 32° under high flow
conditions; in terms of energy, the energy loss and entropy generation rate of centrifugal pump decrease
first and then increase when the volute tongue angle grows from 29° to 38" and the minimum value is
obtained when the volute tongue angle is 35°; in terms of internal flow stability, the pressure fluctuation
inside the volute and the back-flow at the volute tongue decrease dramatically when the volute tongue angle
increases as appropriate, which makes the internal flow of the volute and impeller more stable. To sum up,
increasing the volute tongue angle as appropriate can not only promote the stability of the internal flow of
centrifugal pump, but also inhibit energy dissipation.
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