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Overset method implemented to finite-element-method (FEM) based flow solver for large eddy simulation (LES) was
improved for higher rate of convergence and lower numerical errors. In the improved method, pressure is implicitly
interpolated in a matrix solver for solving continuity equation with an additional term to guaranty continuity of velocity
field at overset boundary. The method was tested in LES of internal flow of a centrifugal pump which composed of 12
impeller blades with a diameter of 318 mm. The accuracy of LES were evaluated by comparing predicted results of pump
performance, torque power and discharge flow rate with those measured.
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Table 1 specifications of test centrifugal pump
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(@ From suction side (b) From discharge side
Fig. 1 Overview and cross section of meridian plane of test centrifugal

pump.
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Fig. 2 Comparisons of static pressure on meridional plane
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Fig. 3 Comparisons of pump performance.

TGO RITHEAERBIE LT, PREB L OT 1 72— o
Ko SWIEIZ 1) DFFETS KL OMAERSTIAERE O#y1fi & Fig. 4



WORT. PREM S0% TIE—H0DT 4 7 22— ORFRIZIS T
PMELTEY, HER 10% TIXIDNIELBNZDT- > ThHER T
D, T AT a—PEOMRNC XY IR EAS TR e
DEREZI, ZAIUC K D IWREF IS OIS 10400500, il
AT A NOEBRAETTND. 5%, LES T CE7-IEER T —
BENTTHIEIZEY, NERALE A 7 2 N OFEEF R
PR T A TETH B.

(c) Q/0r=100%
Fig. 4 Distributions of instantaneous static pressure (left) and radial velocity
on a mid-span cross section in impeller and diffuser
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