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Fluid-Structure Coupled Analysis of a Multi-stage Centrifugal Pump 1" Report:
Large Eddy Simulation of Unsteady Flow in a Centrifugal Pump
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Figure 2 Procedure of fluid-structure coupled analysis
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Figure 3 Computational mesh for a diffuser pump, composed of
meshes for an inlet pipe, an impeller, a diffuser and a
return channel
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Figure 6 Instantaneous pressure field at design point

0.40
3 io}’ (pgH,)
o 0.00
25 | R
' e LES
£ 2F ——EXP-Euler
B o LES-Euler
o 15 F
S - — &
s 1 L
g .
0.5 1 1 A L 1 1
0 02 04 06 08 1 1.2 1.4
Flow rate Q/Q,
Figure 4 Pump characteristic curve
1 0.40
- B
i o l(pgH,)
0.00
\¢—Estimated displacement thickness
Shroud wall
Figure 5 Time-averaged velocity contour in local region D near Figure 7 Pressure deviation field. (a)Design point, (b)60 %of

shroud wall in impeller passage (see Fig. 3) design flow rate
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Figure 8 Computed and measured frequency spectra of fluctuating
pressure in diffuser passage. (a)Design point, (b)20 %of
design flow rate
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