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Analysis of radial forces in centrifugal pump with
single and double volute based on FLUENT
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&

Abstract; With commercial software FLUENT, two equations standard k& — & turbulence model and SIM-
PLEC algorithm were adopted to simulate the internal flow-field of a centrifugal pump with single and
double volutes. The distribution laws of static pressure field and velocity field were analyzed, and the ra-
dial forces were calculated by empirical formula. The comparing analysis indicates that centrifugal pump
with single volute may have large pressure difference, which acts on impeller to produce radial forces, in
both sides of tongue tip at off-design conditions. Some high speed unsymmetrical flows appear on impeller
exit at low flow rates. While centrifugal pump with double volute can effectively improve the energy con-
version in volute at off-design conditions, and the flows at low flow rates are more symmetrical, which can
reduce the pressure difference and to balance the radical forces. The calculating result indicates that, the
design can reduce the radial forces effectively at off-design conditions, the results of numerical simulation
can basicly match with existing theory, and also offer some basis for better understanding the double vo-
lute pump.
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Fig.1 Computational domain and grid and distribution of blades and flow tunnel
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and double volute
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