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Numerical Simulation of Whole Flow Field for Centrifugal
Pump with Structured Grid

Li Xiaojun Yuan Shouqi Pan Zhongyong Yuan Jianping Si Qiaorui
(Research Center of Fluid Machinery Engineering and Technology, Jiangsu University, Zhenjiang 212013, China)

Abstract; The performance of centrifugal pump with whole flow field was analyzed by using CFD
technique. The blocking strategies and mesh generation on domains of the pump were presented.
Numerical simulation of whole flow field model and simple model in CFX for the pump was then carried
out and the reason of the difference between two models was compared. It was verified that the cavity
indeed had effects on simulation results. The whole flow field model showed a higher accuracy than the
simple model, and the flow pattern of two models were also different. The relationship between the sub-
flowrates through front cavity and the overall performance of the pump was evaluated. The simulation
results of whole flow field model and the measured results were compared. The relative errors of the head
and efficiency were 0. 79% and 0. 9% at the normal flow rate Q,, while they were 6. 24% and 9. 61% at
0.2Q,. The accuracy of numerical simulation should be improved at minimal flow point.
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Tab.1 Structural grid parameters
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Fig.5 Velocity distribution in meridian plane of

centrifugal pump under design condition
(a) &3 (b) 2wy
Hy AT UL, A e b T X, T R AR A,
UL A TR ) TR 3 A G W g R 5 T IE 42 U
o 0 B 0 A A SR T WSS O SR T BT, B = AP
TR T PR Hs R R S A AN 1B 6 Bk o il A
LA M, 2 o A5 21 B0 i 5 U8 T P 24 A7 AE B
(8 IR, (B AR 42 3 5 1 5345 21 10 s 5 BT T 1) 3 2
3 A7 X B B T A U S A R Y B 4 2R T 5 PR



73

B S FET A5 AL AR B B0 TR 4 U 4 B R Y 53

11 FH A B9 0 358 0 1 1 DX A L AT R SR R X
10 T2 B A TR R A R ) B 1Y
SR, 8 8555 BT T PN, 4 U 3 A5 25 O A T 0 3 4
A 5 S R S AR A%, T EL 4 Vi S 4 45 3 1 (B
KT,

BL6  Bett L0 W e i A He g RNt 6 4 A
Fig.6  Total pressure and streamlines distribution in a

section of volute under design condition

(a) &3 (b) 2wy

4 1 DX, 4 AL A A 31 A AR X
INT AR R TR 5 B0 AR AR, JL T b g i
A A O A 18 T ) R T T e e 1T A AR
FE 3, b1 T HPRBAFAE 35 Rl TR ) 28 2 i O 1A 22 5
PR 3 1] 5 0E 09 B BRI U, 2% it D 3 A B O
R AR S P D BB A R e AR TR S
BRI A T A o M DX IR JR AR v DX (L RS
K7

[ J1/kPa

-60-40-30-20-100 10 20 30 40

(@) (b)
B 7 st DO0F ARk 1A Ay IR ) R £ o3 A
Fig. 7 Total pressure and streamlines distribution at

suction of impeller under design condition
(a) 2%y (b) 2

SE SR T ST R N R ¢ N R N e
iR 2 R BRI o Ok AR SCR T A A TR 2%
eSOl = B2 WAL < i Wi 1 1 7 N " R L
PEOA IR A, PR AR AR E R s, P
0.66Q, TN, 51 8 Sy -4 v ] i ThT A9 3 8 2= 2k
B, AT LA B 2 ol Y A5 3] 3 B2 37 19 X ) < R 42 0
SR IN  I 5  R  B) JE A A A% U
JEE 73 A P 85— s T 42 U A T AT B A 4% i E Y
18 3 B2 A3 A 22 BE AR K, FE L WA 5255 5 B4 8 Wi iy
W5 Vi E A B TR G AR TR o TR X 4 I A
oM I A B, SR 4 U M R4S B Y i B AT E Y
M BLRALT I 8b it sh s O , R & AR iU
figse

@ ®)
K18 Q/Q,=0.66 ][4 3 B = £k 14
Fig. 8 Contour lines of velocity at Q/Q, =0. 66
(a) &3y (b) RS

4.2 ORittiw=
KRB [R] T80 R B0 A 3R U A AE
CFX-POST %4 v 3 B T F ARGk 7 17 1 5 45l %
T 38 3 b3 25 A TR I U ek 25 S A T o AN TR O
T ER AR TR R I 9 BT R AR AR BR R 4%
T A5 P AR X I (45 T A SE PR R S IR
HAECE) , A AR AR R 45 00 A 00 11 BRI U R S
TR FO(E . r B AT UL, BRI A R T 00 O
AR AT A2 Ak, 78 BT 00 A B3, 130 i it O 1 24
R 6.37%
0.09

e
=
>

R S B A
° o
R S

o
f=1
by

02 04 06 08 1.0 12
GiIPORI Y

P9 B Y i il £k

Fig.9 Curves of sub-flowrates
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