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Tab. 1 The design parameters of two kinds
. of centrifugal pumps
; Q,/m*+h”! 25 25
o H/m 15 15
: : : D,/ mm 30 80
: TH311 TA D,/ mm 204 204
DOL: 10. 16146/]. enki. rndlge. 2016. 01. 015 z 6 33
b,/ mm 7.5 7.5
B /(°) 25 25
n/r+ min~! 1450 1 450
D/mm - 143
° /(°) - 0.50
al(°) - 0
1
2-4
5-9
. 1
Fig. 1 The model graph of two kinds
of centrifugal pumps
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3 ( Pa)
Fig. 3 The equivalent lines distribution of total

pressure in two kinds of centrifugal pumps( Pa)

4 ( Pa)
Fig. 4 The equivalent lines distribution of static

pressure in two kinds of centrifugal pumps ( Pa)

(kg/m’)
Fig. 5 Particle concentration distribution on the

blades of two kinds of centrifugal pumps( kg/m?)
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Fig.7 The schematic diagram of the position

of axial plane

6 (kg/m’)
Fig. 6 Particle concentration distribution of two

kinds of centrifugal pumps ( kg/m’)

3.3
7 0°.90°.180° 270° 4
8 4

0.05 m

8
° Fig. 8 The changing curves of the solid phase

concentration along the radial direction



0910

3.4

0.03.0.05.0.07 0.09 m

o

0.03 m

0.05 m

0.07 m

0.09 m

9
Fig. 9 The changing curves of the solid phase

concentration along the circumferential direction
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or does not is determined by its initial location. At a same initial location the drift will first increase and then de-
crease with an increase of the diameter of the particle and quickly increase with an increase of the intensity of the a—
coustic field. In a certain time duration of the action exerted by the acoustic wave there exists a frequency of the a-
coustic field corresponding to the maximum drift. In the beginning such a frequency value meets the condition that
the non-dimensional relaxation time approximately equals to 1. With an extension of the time duration of the action
exerted by the acoustic wave the frequency value will go down. Key words: standing wave acoustic field inhalable

particle particle kinetics drift influencing factors

= Three-dimensional Numerical Simulation of the Solidiq—
uid Two-phase Flow Field Inside a Centrifugal Pump Installed with Long and Short Blades GUO
Ren-ning XIAO Chun-yan LI Guo-wei ( College of Mechanical Engineering Liaoning Engineering Technology Uni—
versity Fuxin China Post Code: 123000) //Journal of Engineering for Thermal Energy & Power. —2016 31( 1) .

-87-92

To analyze the law governing the flow field and flow inside the impeller of a centrifugal pump installed with long and
short blades when conveying a soliddiquid two-phase flow the software Fluent was used to conduct a numerical sim—
ulation of the two—phase flow field inside a centrifugal pump installed with commonly-used blades and one installed
with long and short blades respectively and contrast and analyze the law governing the distribution of the total pres—
sure static pressure and solid phase particle concentration. It has been found that the variation laws of the static
pressure and total pressure are both identical no matter whether in a common centrifugal pump or in a centrifugal
pump installed with long and short blades both existing growth tendency along the out-going flow direction and arri—
ving at their maximum values at the outlet of the impeller. The solid-phase particle concentration in the centrifugal
pump installed with long and short blades is relatively small thus conspicuously enhancing the wear-—resistant per—
formance of the pump. Compared with the common pumps the zone with a high particle concentration in the flow
passage of the impeller of the centrifugal pump installed with long and short blades conspicuously becomes small

thus securing a more smooth and stable operation. The particle distribution in the centrifugal pump installed with
long and short blades is more uniform therefore the flow loss will greatly decrease and the flow state can be better.

Key words: long and short blade centrifugal pump soliddiquid two-phase flow flow field numerical simulation



