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Fig. 3 Distribution of the static pressure on the surface of a blade under various operating conditions
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Fig.4 Chart showing the relative velocity vector on the pressure surface of a blade
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Fig.5 Chart showing the relative velocity vector on the suction surface of a blade
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Fig. 6 Chart showing the distribution of the total pressure in the meridional plane of the impeller

and the guide blades
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Fig. 7 Chart showing the distribution of the turbulent kinetic energy in the meridional plane of the

mixed flow pump at various flow rates
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= Analysis of the Flow Characteristics of a Mixed Flow Pump Under
the Off-design Conditions LI Jingyue LAI Xi-de LEI Ming-chuan XIA Mi-mi( School of Energy and
Power Engineering Xihua University Chengdu China Post Code: 610039) //Journal of Engineering for Thermal
Energy & Power. -2016 31(7). -74~79

To investigate the flow characteristics of a mixed flow pump under various operating conditions by employing the
computational fluid mechanics software a simulation was performed of the flow state inside a low specific rotating
speed mixed flow pump. In this connection the variation tendency of the external characteristics of the pump at va—
rious flow rates were studied and the pressure speed and turbulent flow energy consumption of the fluid flowing in
the area of the impeller and guide blades of the pump were focally analyzed. It has been found that the operation of
the pump under the off-design conditions may produce the returning flow and vortex phenomena to various extents
and the smaller the flow rate the more serious the phenomena. At a place nearing the outlet of the guide blades

the turbulent kinetic energy consumed will increase with an increase of the flow rate. Moreover these factors will
lower the efficiency of the pump. The foregoing can offer certain guidance for efficient use of mixed pumps and at
the same time provide reference for optimized design of mixed pumps. Key words: mixed flow pump flow charac—

teristics simulation different flow rate

= Influence of the Profile at the Leading Edge
of an Impeller on the Cavitation and Unsteady Flow Characteristics of a Two-stage Centrifugal Pump
XU Lei CHEN Er-yun YANG Aiding ( College of Energy Source and Power Engineering Shanghai University
of Science and Technology Shanghai China Post Code: 200093) LI Guo-ping ( Shanghai Marine Equipment Re-
search Institute Shanghai China Post Code: 200031) //Journal of Engineering for Thermal Energy & Power. -
2016 31(7). -80~85

In the light of the influence of the profile at the leading edge of blades on the cavitation and unsteady flow character—
istics of a two-stage centrifugal pump and under the condition of the geometrical parameters of the pump body and
others being kept unchanged through changing the curvature of the leading edge of the blades in the first stage im—
peller calculated were the cavitation and unsteady flow inside the two-stage centrifugal pump. On this basis the
cavitation performance curves the pressure pulsation at the measuring points in the first stage flow passage inside
the impeller and the forces received by the first stage impeller were obtained. It has been found that the influence of
the leading edge on the critical cavitation allowance pressure pulsation and forces received is not monotonous but
has an optimum value. Furthermore the dominant frequency of the pressure pulsation is 15 folds of the frequency
of the shaft and the high and low frequency phenomena occur in the pressure pulsation. The main pulsation frequen—
cy of the axial and radial forces are the frequency of the shaft and two times of the frequency of the blades respec—
tively and the fluctuation amplitude of the radial forces is far more lower than that of the forces received from the X

and Y direction in the space. Key words: two-stage centrifugal pump leading edge cavitation pressure pulsation



