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Abstract: In order to reveal pressure fluctuation characteristics of internal fluid field”s structures in
vortex pump a multistage side pump with unshrouded impellers and closed runners was developed.
Based on RNG k — @ turbulence model SIMPLEC algorithm and structural grid numerical simulations
and experimental tests of the vortex pump were conducted. The external characteristic predictions indi—
cated that the pump performance meet design requirements. Based on numerical simulation tech—

niques the internal flow field in the vortex pump was simulated. The results show that the vortex
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pump’s head has the tendency of plunge and at the same time blade power capacity becomes worse
blade pressurizing ability to liquid decreases gradually. Inside the blade runner of impeller inlet and
outlet degrees of velocity and turbulence energy distribution change sharply velocity and turbulence
energy distributions in other blade runners are very much alike. Inside the middle of impeller blade tip
flow channel exists a low velocity region and the region becomes smaller and smaller with the flow rate
increasing gradually. Inside the middle of impeller blade root flow channel exists a concentration zone
of velocity gradient in which the turbulence kinetic energy is larger namely there exists a larger dissi—
pation loss area in impeller blade root flow channel and it is becoming smaller with the increasing of
flow rate. Analysis of pressure fluctuation characteristics in vortex pump’s characteristic locations found
that at different monitoring locations of impeller blades and closed runners pressure fluctuation fre—
quency characteristics are more obvious where obvious hydraulic vibration and noise can be induced.
The results reveal the impact mechanism of internal fields and performance of vortex pump which pro-
vides a theoretical basis for vortex pump’s design.
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numerical simulation
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Fig.1 Assembly drawing of multistage vortex pump
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Fig.2 Computational domains of vortex pump
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Fig.3 Sketch of multistage vortex pump 3
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Fig.4 Simulating and experimental external characteristics
of single-stage vortex pump
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Fig.5 Static pressure distribution of secondary stage pump impeller at mid-section under different working conditions
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Fig. 6 Velocity distribution of secondary stage pump impeller at mid-section under different working conditions
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Fig.7 Turbulent kinetic energy distribution of secondary stage pump impeller at mid-section under different working conditions
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Fig. 10 Meridional velocity distribution of impeller
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Fig. 11  Pressure fluctuation frequency domain characteristics
of all monitoring points
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