201443 A

7SO AR VI =

LHENE K

doi:10.6041/j. issn. 1000-1298.2014. 03. 009

BRI B DR NERIEE

wmIX & & T ) EER A K

FHETES S

(VL K2 AR AL TR E AR ST o0, 81T 212013)

FE : NATF BT 00T i 7 3880 JR P B B 2 U 3l R IR 2 A LR, 356 T R J5 A 45 ) 1 TR AR R DR R B R AT
FAL B CFX A B S 03 58 SU B0 R AT 1 A AR 8 W BOELRE Bl o i 0 55 R e B fEL AR 401 45 R B o 25 2R
L, Fe TR 52 o B (ELRE 0L RE 08 T O ol o 3t T 0 7 5 0 R O PR RE S 40, TP 4 B i K i 25 78 4% LU B B
RAWZELE 3% VAN o 32 M- e —33 52 M5 1E TSI, 39 5€ o0 0 28 P 3T T A0 ok 2l 83 30 1 0, A 00 T g ok sl 3 43 2
Tt il AL . AR E R T R R T3 R A S U E O e LA TR D 43 A A, RS AR E R R D 4y
i 22 5 W1 5 9 5 PR AT 7E W B0 Ok RS B O BLRE 32 3ias 2l 1 A RE

XER: WmaEXEoR FEW
HESHES: TH3IL MEARIREG: A

51

HT T 895 7 JLART 25 0 A9 JE X BRI, 0 2R R IR
By 5 B Y A AR R R o R R 5 1) 1Y 2l
T WA RIXT KR AR LR E TR IR S5 S #R A
HHBEEW

UTAEAR , BEA TR R Bl T 2 B AN B R AT G
S RS R N AT EPOR VA R NI S R £ Ve
SIEASPR AR RESR . BT AREH HIR IS
BB s g Bk 3l o A BILAH I 5 AR S A R Sl
e 45 H A F 52 B R

A SCHE T i TR A AR A xR RS i 58 5K
B ARAEA A 00 27 AR E # BUE R, LL o #r
WITIE B BE S B aT AT Pk o TR I, 7E BT s
PR Ik Bl e P R 3l R BE AT 20 A S R, U
TRX B3 2500 3l R A5 AR, D BT PR BRI R s AT R
TE R MRS %

1 HEEESHTEMRE

L1 HHEER

16 09 e 20 A 1 BT 2 800 0 R s i
Q,=78 m*/h, ¥ H =22m, % n =2 900 r/min,
AR n, =153 )8 T W BB O A o I
R EZIUTSHCN D EE D; =90 mm, 1 H
% D, =160 mm, O 58 )& b, =15. 1 mm, 3 O 2
By =12.5° LR AM B, =20°, M KL fl ¢ =

il

Weks B 2013 -04 -24 & H . 2013 -05-28

PERETU WA k3]
X E RS 1000-1298 (2014 )03-0049-05

120° 0} K41 Z =6,

T 0 2 T A ALk 1 2 LI s 45 2 AR T 2 M AT Y
58 {51 JEE J8 451 2K 0k 149 6 9 1 B 9 S R M R e
TR AT R B W 0 IR N R SIIR A AR SOR
PTC A "l Pro/E 2 BB AT AT 20 8 = 48 LA 5
TS P PR B TR ( RPMD) 52 A F I i 58 45 35
PEREAT 0 2 0 I A PR B30 T R 3 AR AL P — B
P IR AR T RN A 1 TR

B

M1

Fig.1 Computational domain
LgkaB 2.85¢ 3. O3 4. M SO

L2 HHEME

50 I A R 9 e 2 B R B e O B0 AR A,
PO e o X 5L AL 1) T 435 38 B HE A 1 A L
Wi o -5 A0 g 52 L] 3 0 A2 2%, R T A 3 AR i AR
2 M) R AR 5 5 2 IR A B S L A
K1 ICEM CFD A% 3] 73 B X 8 AN 53 dal e 3t
PEHEAT 7S TR S5 K 100 A% R -, 75 58 5t T % BE T i i
PEAT WOAS 0 s b B, 2 B4 1 2 5 )R IR R K I R

= [E 58 IR BT 4 B D) T H (51279069 ) L5 oy R RHIF IR 7= ll A6 itk 5T H (JHB 2012 — 38) FIYL 55 g A (L 35 2 bt ¢ TR ¢ B i H
EERB N 0 DR, B0, [ LA S0, B2 H R AU TS, E-mail: wdshi@ ujs. edu. cn



50 & A Bl B ¥ i

2014 4

o JLr A A% B 568 062, U 7 W g K
525 756, F I ) ks K 962 280, i 11 B M A% AL
248 080, I 2R [ k&% %5y 30 020 , 52 5 A% S B2
2.33 x 10", B{E AU SOR BE ik 21 10 77, sl
BERCHR . B2 FER 43 50 Dl ARS8 58 BB 5% B A AL
11 T 4 o

>

B2 g4 s
Fig.2  Structural grids

(a) MAERIKE  (b) SRFCRME (o) WhTCHE T AL FIAS
2 HEHEYTIE
2.1 EEWHHEERE

HE T30 FUUEE S R AR A B AT
TIE G RE RAIE S DR A R AR BEE N A AR
AR AT 5 [T A BE T U2 B R T B 25 A 5 S i e 1 [l
SEHVTHIVCE N VR A e T T S T R AT AR
FOPPFE o g U O 2 o AR A RS B
RURE BE , Horpoin TR B8 12,5 o, AR 0 T3 T
BN 100 wm,
2.2 FEFHE

TE5E W AR Sl B AT AR E W TR . 3
I 3 18] 1Y 58 B TR L B S e o T AU
CHREEE Tk R R E N 1,724 x 107" s B
— IR KR R 30 P I S K R B
vk r AL Z G, 8 A T AR E H a5

O M T T e o 2 PN R g Bk Sl
AR B AR A W g T AR 1 E 4 )
BCE LS, S2.S3 IS4 AE 5 I v _F A ] A 42
b5y 5 BB S PL P2\ P3 RT P4 £ B 7 b ARG L
BT 0 A 52 BT I PO AR B T 0012
= 8O W 3 R

3 HEERSHH

3.1 PERETI R8I
o B UE A SE B RN I 00 ME A T X 2% 0 e 5K

3 HRAECTAT PR S A

Fig.3 Positions of monitoring points in mid-span section
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Fig.5 Comparisons of pump performance between

calculation and test
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Fig. 6

Pressure fluctuation in impeller flow passage
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Fig.7 Static pressure distribution in impeller flow passage
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Fig.9  Pressure fluctuation in casing flow passage
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Numerical Simulation and Testing Analysis of Three Dimensional Turbulence
Flow in Flow-ejecting Self-priming Centrifugal Pump

Wang Weijun Wang Yang Li Guidong Yin Gang Cao Puyu
(Research Center of Fluid Machinery Engineering and Technology, Jiangsu University, Zhenjiang 212013, China)

Abstract; In order to gain the inner flow field of flow-ejecting self-priming centrifugal pump, a flow-
ejecting self-priming centrifugal pump equipped with a jet in the front of impeller inlet was chosen as the
study object. The geometric model including all parts was built up by Pro/E software. The turbulence
model chosen was RNG £ — g turbulence model and the mesh independence was checked by six meshes
with different grid number. The external performances and the inner flow fields under seven different
working conditions were simulated by CFX 14. 0. The profiles, such as static pressure and velocity, were
obtained. Then, the numerical results were compared with the testing results gotten on open test bed.
The results show that the errors of head, shift power and efficiency between the simulation and the testing
under designed condition are 2. 63% , 6. 16% and 14.29% , respectively. The simulating and the testing
power curves are almost horizontal lines and change slowly when the flow rate is smaller than 3.5 m’/h.
The absolute velocity distribution between the nozzle and the line segment is axial symmetry. However,
between the diffusion section and the impeller inlet, the upper velocity is larger than the lower velocity.
And the velocity of the flow entering the impeller inlets is not uniform. The location, L =0. 148 m, is a
critical location where the static pressure is the smallest and the turbulence dissipation rate achieves its
maximum value. The numerical results provide a directly theoretical guideline for the pump design.

Key words: Flow-ejecting self-priming centrifugal pump Performance prediction Numerical simulation
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Numerical Calculation and Analysis of Inner Unsteady Flow for
Volute Centrifugal Pump

Shi Weidong Xu Lei Wang Chuan Lu Weigang Zhou Ling
(Research Center of Fluid Machinery Engineering and Technology, Jiangsu University, Zhenjiang 212013, China)

Abstract: In order to study the flow characteristics in centrifugal pump at design condition, the inner
unsteady flow was simulated based on high-quality structured grid and rapid prototyping technology by
using the commercial software CFX. The results indicate that the method of unsteady numerical simulation
can accurately predict the performance parameters of the centrifugal pump with the test. The maximum
deviation of head and efficiency are less than 4% and 3% , respectively. Impacted by the impeller-volute
coupling, the pressure pulsation in volute centrifugal pump has strong periodicity, and the basic
frequency is the blade passing frequency. There is a similar pressure field between the impeller passage
inlet and the middle of impeller passage, but the pressure distribution near the impeller outlet has a
significant difference. Significant secondary flow phenomena exist in the volute and move forward with the
mainstream.

Key words: Volute centrifugal pump Unsteady flow Performance prediction Flow field distribution

Pressure fluctuation



