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Abstract

The recirculation flow exists at the inlet of the impeller when the axial-flow pumps operate at the low
flow rate. At this condition, the pump efficiency falls down and the pump system vibrates seriously,
sometimes leads to structural damage, so the pump should avoid operating at this unstable condition. Five
schemes with different baffles at the inlet of axial-flow pump impeller were presented. 3-D incompressible
flow fields, for different baffle schemes, were simulated by using the commercial software ANSYS CFX.
The computed results showed that the distance between the baffles and the impeller was the key factor that
influences the performance of axial-flow pumps at the condition of low flow rate. Among these five
schemes, scheme No.3 was the preferred plan. The flow field at the meridional plane shows that baffles
could reduce the backflow at the inlet of axial-flow pump, reduce the pressure at the suction side and
increase the lift of the blade, so as to increase the efficiency of axial-flow pumps at the condition of low
flow rate.
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Tab.1 Schemes of baffles at the inlet of impeller

VE S 5 B KE Bok SRR
1 0.2D 0.53D 4 0.40D
2 0.2D 0.53D 4 0.12D
3 0.2D 0. 80D 4 0.12D
4 1.0D 0.53D 1 0.40D
5 1.0D 0. 80D 1 0.12D
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Fig.2 Comparison of performance curves with different baffle by using CFD computation
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Fig.3 Static pressure distributions on the section of 50% span at different flow rates
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Fig.4 Location of flow field section
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Fig.5 Comparison of velocity in meridional plane between

scheme No. 3 and without baffles at the impeller inlet
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