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Abstract: In order to investigate the effect of impeller blades number on the external characteristics,
working and hydraulic performance in a multiphase pump, based on the Eulerian heterogeneous flow mod-
el, CFX software was used to carry out numerical calculation of multiphase pump with different number of
impeller blades under diverse flow conditions and the inlet gas void fraction was 10%. The present study
shows that the impeller blades have a petite effect on the decrease trend of head and efficiency when the
flow rate is below 90 m’/h. When the flow rate increases gradually, four impeller blades lead to an increase
in the descending gradient of head and efficiency, the external characteristics, static pressure distribution on
the blade surface, load distribution and hydraulic characteristics of the multi-phase pump were better when

the impeller blades is 3 than 4. The results of the study can provide reference for the selection of the im-
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peller blades of multiphase pump.
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Tab. 1 Main parameters of multiphase pump
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FHHER T =M O B R TR, B S =
M ECT WA AR P RE A
3.3 mIMER A ExH e SRR R RSN

8 hy gl i B OGR4 2 04 sl 42 b 1)
JIRIRE W 152 534t . H Il 8 AT, JiiAE 90 m*/h
K UL, =i R gl ) i 20 o 4
Tia) 04 4 1 7 1), T D el e g e S0 ) TR
SR, J7 1) B 2 B E I8 1) S0 S s =
L e DAY ¢ s T 1N S e WA RAILF ST ¥
AN B LGN, = vt R s gl g
e NN g @ WA DAL DO R f E
I A= BT AR ) g BT S R A BRI
M5, R LM, i 80k 4 B sl 48
il ) g FOAR 1) 3 ¥R T e Bk 3 A A e A
[EOpIS

9 A sl 5 it e B0k TR A 2 50 8 il ) g
FVAR 1] 3 0 52 el 43 A o B9 R AL AE 90
m’/h BN I, Sl i SO0 e i 5 e
AR, MiBEE i it 3G 0, S5 it 7 8o -4

1600
1400f I Z
1200} B2
1000 }
800 |
600 |

400
200 H
0 |

—200 -
—400

F/N

7I0 80 9I0 l(I)O 1 iO
O/(mh )
(a) il

|
0
70 80 90 100 110

O/(m*-h™)
(b) 1210 11

K8 0.5 A bl Fe il ) o Az ) g oA
Fig. 8 Distribution of axial and radial forces of impeller at 0.5
blade height

b i) 7 R B2 MEVAE s AR AR ) ST FEANR] Bl FE
FrBCT S B TR] B2 AR LA, it 80 3 I, Bl
AR, AR 1) T SRS 0N, 2 RO
4 /N MR TR B YA T8Ok, HORT i
F8CH 3 W RAR ) o BRI, TR T A0 MY
AT, MR RO 4 I AR R A R AR 1 3R
TR 3 I ) 7 FA R

4 %

1) Bl 3 0, sl 8 i A ROk TR R 2k
ARARAE R AN T T B BE A 52 0 18, il e
90 m*/h J, = DM BYRCR A7 R b 12 SR
fEE N

2) BRIt 5 BB, W 22 R R R AR ORI
i R AR RE R R TR, 1Sl A A
R X R A 14 P ) AR BEA SR, {FLAE TR i
4 110 m/h i, S -4 i 7 3082, S5 Y i

3)FEBET TOUMEL, S A2y 4 B i st



44 (RN = = QRS )

2023 4F

—1 600

~1 605} uj
~1610}
~1615}
1620}
Z
1625}
1630} o
RCE] I
-1640+ ] z=4 —
1645 ' ' ' '
70 80 90 100 110
O/(m>h)
(a) il 7
10
— mmz=3
sl ENZ=4 pu
ol _
£
4t
2+
. [ ]
70 80 90 100 110
O/(m’-h™)
(b) #2181 41

P9 0.5 Ay b it Sl ) o AR 1] 3 50 A
Fig. 9 Distribution of axial and radial forces of diffuser at 0.5
blade height

o ARl I g RAR 1) ) 3 4 B K T R B
3 Iyl ) S FnAR )

KU, B 7 ECh 3 B 2 AHTR
PN B e Y g 1T 08 7 o FINE = W a2
EBR Tt gt gk 4 Bt

&2 £ X W

[1] ESFANDI S, BALOOCHZADEH S, ASAYESH
M, et al. Energy, exergy, economic, and exergoenviron-
mental analyses of a novel hybrid system to produce electri-
city, cooling, and syngas[J]. Energies, 2020( 13): 6453 —
6480.

[2] GAO C K, NA H M, SONG K H, et al. Environ-
mental impact analysis of power generation from biomass
and wind farms in different locations [J] Renewable and
Sustainable Energy Reviews, 2019, 102: 307 —317.

[3] CHEN S A, ZHOU G 1, MIAO C X. Green and re-
newable bio-diesel produce from oil hydrodeoxygenation:
Strategies for catalyst development and mechanism[J]. Re-

newable and Sustainable Energy Reviews, 2019( 101) :

568 —589.

[4] ZERESHKIAN S , MANSOURY D. A study on
the feasibility of using solar radiation energy and ocean
thermal energy conversion to supply electricity for offshore
oil and gas fields in the Caspian Sea[J]. Renewable Energy,
2021, 163: 66 — 67.

[5] THBLE, E3CHE, g, 55, iy BF- iR
FEN SRR 2 8T [J]. ZKEEHIR, 2015 (2): 1 -5.

YU B T, WANG W X, XU H B, et al. Analysis of the
key factors affecting the application of mixed transport
pump in offshore platform [J]. Pump Technology, 2015 (2):
1-5.

(6] s1) 28, &P W%, T 8%, 4. WORLIR B3 ouk K
RAUKE W Z IR A N R 2 (D], ARESh T
T,2021,36 (11): 27 - 33.

SHI G T, SHU Z K, WANG B X, et al. Effect of
particle volume fraction on internal flow characteristics of
natural gas hydrate multiphase mixed pump[J].Journal of
Engineering for Thermal Energy and Power, 2021, 36 (11):
27 —33.

[71 LIUY B, TAN L. Method of T shape tip on en-
ergy improvement of a hydrofoil with tip clearance in tidal
energy [J]. Renewable Energy, 2020, 149: 42 — 54,

[8] SHI'Y, ZHU H W, YIN B B, et al. Numerical in-
vestigation of two-phase flow characteristics in multiphase
pump with split vane impellers[J]. Journal of Mechanical
Science and Technology, 2019, 33(4): 1 — 11.

[91 SHU Z K, SHI G T, TAO S J, et al. Three-dimen-
sional spatial evolution and dynamics of the tip leakage vor-
tex in an oil-gas multiphase pump[J]. Physics of Fluids,
2021, 33(113320): 1 —18.

[10] ZHONG W Q, ZHOU J, ZHOU X P. The effects
of different splitter blades number on characteristics of
miniature super-low specific speed centrifugal pump[J].
Earth and Environmental Science, 2021, 772(1): 1 — 5.

[11] ZHU D, TAO R, XIAO R F, et al. Optimization
design of hydraulic performance in vaned mixed-flow pump
[J]. Power and Energy, 2020, 234(7): 934 — 946.

[12] 3K4E0F, ARZK, 24, 55, BT IEAZ Bk
TR B % A po Ak et [I. o [ A i R A 2 i, 2000,
33(6): 106 — 110.

ZHANG J Y, ZHU H W, LI Y, et al. Optimization
design of multiphase pump impeller based on orthogonal
design method[J]. Journal of China University of Petro-
leum, 2009, 33(6): 106 — 110.

(4858 52 1)


http://dx.doi.org/10.1016/j.renene.2020.08.111
http://dx.doi.org/10.1016/j.renene.2019.12.017

	1 研究对象
	2 数值计算方法
	2.1 计算域网格及无关性验证
	2.2 边界条件设置

	3 计算结果及分析
	3.1 动叶轮叶片数对外特性的影响
	3.2 动叶轮叶片数对做功性能的影响
	3.3 动叶轮叶片数对叶轮轴向力和径向力的影响

	4 结 论
	参考文献

