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ABSTRACT

A commercial CFD code is used to compute the 3-D viscous flow field within the impeller of a
centrifugal pump. Several preliminary numerical calculations are carried out to determine the influence of the
parameters such as the grid systems, the numerical schemes, the turbulence models and the shape of the
vaneless diffusers at the design flow rate. The results of the preliminary study are used for the calculation
of the off-design flow conditions. The circumferentially averaged results such as the radial and tangential
velocities, the exit flow angle, the slip factor, the static pressure and the total pressure are compared with
the experimental data at the impeller exit to discuss the influence of the prescribed parameters.
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Fig. 1 Front and side view of the pump
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Fig. 2 Circumferential averaged meridional velocity
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Table 1 Calculated performance of the pump

Scheme Turr::é:me Cm,2 | Ct2 | AHgu| AH
k—e(S) | 0.3018 | 2.7373 | 0.6827 | 1.0471
UDS | k—e&(F) | 03012 | 2.7130 | 0.6868 | 1.0442
k—w |03001 | 26919 | 0.6871 | 1.0399
k—&(S) | 03009 | 2.7109 | 0.6821 | 1.0397
MWS | k—e(F) | 0.3009 | 2.7323 | 0.6882 | 1.0492
k—w | 02996 | 2.7156 | 0.6815 | 1.0381
Modifie k—e(S) | 0.3011 | 2.7198 | 0.6828 | 1.0426
d k—e(F) [ 0.3009 { 2.7365 | 06910 | 1.0521
LPS k—w {02998 | 2.7231 | 06850 | 1.0438
k—¢&(S) | 0.3008 | 2.7146 | 0.6811 | 1.0392
LPS | &—e&(F) | 0.3005 | 2.7401 { 0.6908 | 1.0523
k—w |02994 | 27111 | 06862 | 1.0396
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