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Numerical simulation and experiment on characteristics of centrifugal

pump inlet recirculation
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Abstract: Based on the finite volume method the 3D steady turbulent flow in a centrifugal pump was

simulated under different conditions using the standard turbulence model the velocity distribution of

the recirculation flow field and vortex morphology were analyzed. The flow field in the suction pipe was

visualized using a Ploymethyl Methacrylate suction pipe and the injected air bubbles were used as

tracers. The flow patterns under different conditions were shot with a high speed camera. The results

indicated that the capacity of the recirculation onset is 0.7 (),. As the flow rate decreases the recircula—

tion intensity and its axial velocity at the entrance to the impeller and in the suction pipe are increased.

Meanwhile the recirculation vortex becomes so big that it partially blocks the flow passages. A strong

pre-rotation is created; it can travel upstream along the suction pipe for a long distance even up to

10 times the impeller inlet diameter. At the shut-off condition a rope vortex appears in the suction

pipe.
Key words: centrifugal pump; inlet recirculation; numerical simulation; flow characteristics;

tracer particles

1 2011 -05 -04
: (50825902) ; (50979034)
(1963—) ( shouqiy@ ujs. edu. cn)

(1986—) ( liangyun860819@ 163. com)



L) < | NI A =N

1.2

ICEM

ANSYS CFX 12.0

k-¢
1
. S. Bolpaire ~ * 1.3
. M. Mit-
sukiyo -
P
. k=0.0050" &=
N N N . ‘u 7 L =0.07D D ; C,
8-9 0. 09.
10
2
2.1
8 (0.1Q,~0.8Q,)
4
1 0.30Q, 0.5Q, 0.7Q, 0.80Q, 2
1.1 l .
Q=25 m'/h H=32m l d
n =2 900 r/min. 6
D, =65 mm D, =165 mm
b, =7 mm D, =176
mm. ~
- " 1
(2)0.30, (b)0.50, (©)0.70, (d)0.80,
2
Fig.2 Recirculation vortex under different conditions
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Fig.1 Computational model
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Fig.3  Monitoring points and monitoring cross sections
at impeller inlet
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Fig.4 Variation curves of axial velocity in impeller
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Fig.5 Axial velocity distribution in central line of inlet cross
section under different conditions
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Variation curves of axial velocity component in central
line of inlet cross section

Fig. 6
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Fig.7 Distribution of axial velocity component along
suction pipe
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Fig.8 Circumferential velocity distribution along suction
pipe under different conditions
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