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Numerical Analysis of Turbulent Flow in a Screw-Type Centrifugal Pump
Coupled with the Volute Casing
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Nobuyuki TANIGUCHI and Toshio KOBAYASHI

* AEA Technology ESW, CFX Japan, Plus Taria Bldg. 6F,
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A three-dimensional Navier-Stokes code with a standard %.-¢ two-equation turbulence model in
boundary-fitted coordinate system has been developed for a screw-type centrifugal pump. The
approach of logarithmic wall function is employed to treat near-wall regions. The interaction
between the impeller and the volute casing is remamkable in this pump type. In the present study,
to catch up the interaction effect between the two flow fields, we have calculated the flow fields in a
volute casing as well as in an impeller simultaneously by exchanging the calculated data between
them at every iteration step. Two kinds of data exchange methods as the boundary condition in grids
overlapped between impeller and volute casing are discussed. The simulation results show that only
the calculation considering the effect of the volute casing can be predicted reasonably well. The
measured pressure distributions and visualizes flow patterns are also compared.

Key Words: Computational Fluid Dynamics, Turbomachinery, Secondary Flow, Screw-Type
Centrifugal Pump, Pressure Distribution, Turbulent Flow
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Fig.2 Computational Grids
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Fig.3 Overlapping region and data exchange methods
between Imp. and V. C. grid system
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Table 1 Specifications of the test impeller

Pipe Suction pipe diameter 40 [mm]
Discharge pipe diameter 30 [mm]
Maximum radius 44 [mm]
Logation angle of Maximum 400[°)
radius
Contact angle of the blade 90[°]

Impeller Total angle along the blade 540[°]
Vertical angle of conical hub 601[°]
Thickness of the blade 5 [mm]
Height of the blade 17.3 [mm]
Height of the impeller 71.4 [mm]
Material Aluminum

Vol}lte Width (rectangular cross-section) | 30 [mm]
casing
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Fig.4 Velocity vectors distributions of Imp. and V. C
at A-A’ cross section
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Fig.5 Visualized flow pattern near outlet of impleler
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Fig.6 Velocity vectors distributions on the mid-span of impeller and V. C. at different phases
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Fig.7 Visualized flow pattern near the throat tongue of
V. C. at different flow coefficient
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Fig.8 Circumferencial pressure distributions on
different radius of suction casing (fim»=90°)
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Fig.9 Location of monitor points
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Fig. 10 Measured and predicted Pressure distributions
in the volute casing
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