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Study on Flow Field Characteristics and Structure Optimization of
Submersible Pump Based on Fluent and ISIGHT
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(1. School of Mechanical Engineering, University of Science and Technology Beijing, Beijing 100083, China;
2. Hubei Institute of Aerospace Chemical Technology, Xiangyang 441001, China)

Abstract: The software Fluent was used to simulate the full flow field of the submersible pump, to solve the
bulky volume of submersible pumps. Based on the experience impeller structure of CFturbo software, the steady simu-
lation analysis was conducted on the flow field characteristics of a submersible pump. The parametric modeling and
simulation process of the impeller structure was realized by the ISIGHT optimization platform with CFTurbo and
Pumplinx. The impeller structure was optimized by using the Multi—island genetic algorithm for the three optimiza-
tion objectives: head, efficiency, and volume. The optimized results show that the head is increased by 5.1%, the hy-
draulic efficiency is increased by 2.1%, and the impeller diameter is reduced by 1.9% under the rated flow condition.
The performance of the submersible pump under different flow conditions is generally better than that before optimi-
zation. According to the experimental data measured in the field, under the rated flow condition, the head error is
0.3%, which proves that the optimization results are reliable and submersible pump performance is good.
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Fig.5 Impeller structure parameters definition

CFturbo JiE 4 AL, 8 A5 504 4 1RSI B v 7K 3R
240 m¥h HFE 120 m L 3 600 r/min K15 5] 0
MRS, R 2R . SRS iR 45 S8
oy T i I R s o

&2 CFturbo M LEHAZWE S

Tab.2 CFturbo experiential impeller structure parameters

EEEA OSEE R E MRIE S IOk A
d,/mm b,/mm iiy)) J£ s/mm AB,I(°) ol ()
276 20 6 4.6 32 120

22 HBKRUEESH

WK B EZK It ReHR b5 A4 R 5 K 13K
TR AT

D FE T8 K I BES 4 K 0 5 B, 3 LA 5
HARZR B0 m AN
VAR = 2)

pg 2g
Kr: PP B KR AR AR S T
v, 0, A R R S AR AR B e X R Z,
2,53 50 R B K FE | 1T R AR AT — 3 v 5 L 1)
P AL s g W HLT TN

2)IK IRCR A B R 2z, %
7, HA AT

_P. _pgOH
= = e (3)

Kb Moy AT AR N m 0 AR R EE
rad/s.
23 MREZEMEKRERERZNT

AR H AR d, 4 ) 266 mm | 276 mm |
286 mm (1% {7 LA AY | 30 o v K 58 i LR, 4
B AN [a] -4 B AR 09 3 37 52 e B

H =

6 S AN i T30 T 48 ELAR X A FK )
RORFZM M . & 6 rT 1, i i 160~440 m/h
B, Bl 2 3 B3 O, T K, R BOUK I K T
FERARRIE N, A REHTEREAR, P LU RE Rl A 46 B AR
()38 KT K . 23N 160~360 m/h F, K F180R
B 6 EARSE MTRRAIG . > 3 & 360 ~440 m'/h
IF, 7K J88CREEACRE A 5 AR R O, K 1 %%
R A AT BE A A AR 0 1 T T 1] /N I X R
. BEE M EARR R, i RS ok, i g
T AR K, X TR A G 3R 3h H TR, B DL R S 4R
Th . 20K I 9 It 2 TR SR, A e ) A AR
JEE B A, BT R R] P S0 A R0 I e 3 T 4 Ml 1 R 4
R, BRI R EREE I RE ARG . R 6(a) 1]
DA a3 (3) Hrif i Az R A TR AR/ N2 Bl I
A HE RTINS, BT LA IS A R e R A K

ORI
140
A
A
130 A
A
[
° A
120 b PR
e A
g [ 3 —a :
#i10r TR A
N ‘l\\\ ° K
. A
100 ™ °
=42 H 4% 266 mm
90 o HEEEHAE 276 mm .
— A I3 F 44 286 mm
80
1 1 1 1 1 1 1
150 200 250 300 350 400 450
Wit/ (m*/h)
(a) ek
72
L G—
70 /-/ o \
k)
L i ‘
- S \
= 66 // s N a
/’/ ‘ :
64l [/ / A2 266 mm |\
o AR EAE 276 mm \o
—a— 45 F 42286 mm u
62 XL
150 200 250 300 350 400 450
W/ (m*/h)
(b) K it 2k
B6 FREAREIILTrH ARG ES
VB &S AR Y

Fig.6 Influence curve of impeller diameter on head and

efficiency under different flow conditions
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pump optimization results
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Fig.12 The external characteristic curve of

submersible pump before and after optimization
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