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Research on Single-stage Efficiency of Multistage Centrifugal Pump

SHAN Jianhua, ZHU Liangliang,YE Jun
(School of Mechanical Engineering, Anhui University of Technology, Ma'anshan 243032, China)

Abstract: In order to improve the single-stage efficiency of D46—50X4 multistage centrifugal pump, the k—&
turbulence model was employed, and with CFX fluid analysis software the numerical simulation of the internal
flow field was carried on to find out the main reason of efficiency loss. Then new guide vane and impeller were
designed, the flow fields of the original model and improved model were simulated and analyzed. The results
indicate that in the original model of centrifugal pump, the entrances of the impeller and the diffuser section of
guide vane have obvious vortex, which seriously reduces the efficiency of the pump. By decreasing the impeller
diameter and adjusting the shape line of impeller, the disk friction loss and vortex in impeller flow passage of
the original model are improved. Under standard operating conditions, compared with the original model, the
single-stage head of the improved model is increased by 4.4 m, and the efficiency is increased by 6.4%, which
meets the national standard.

Key words: multistage centrifugal pump; efficiency of single stage; head of single stage; flow field analysis

2SR AR AR TAEA T, ¥ I shL A LA e 2 o e A e 1 e FBILA , L322 Al
AACEE LA . HAT, AR E R 2R ORI S8 T IR G S BEFESE T, WS L
IR ER R A0 R X 22 G O SRR RR T AE RS, I 5 ) B A P4 T i 3 %) T 32 i 5
sk EE RO CFX 3042 ) 5 i 2 22 500 A N I S A T BB, R B4 i 11 Ak DA K it 1 1 Ak 3
AEAE IR IRRRAE 5 81 R U 43 B SRl AR R v i DU AR 5 2GS M AR ARG, B 5 2908
ARG G s 1 [ 2L T8 44K /1 2% (Cumputational Fluid Dynamics, CED)REUU R, $E T 2AFUR % |
(5] 28 4G40 2 R/ T34 2 38 v , Il At 1 — PP IR B 3 22 i MERE I 4K 5 TE R BSEIXT Z A

5 HE#:2016-03-16
ESTIH: B R A ARFF AL A (51405001, 51375014); 44 B KA A4 B (1408085QW98)
EE R 2 4£1979-), B LB ENA L, Hi8, B F @) B IRARIR A B AL 22



252 LT K 2E 2 i CARBRE ) 2016 4F

(e 2 1 I 1) 25 AT 3 20 A, A5 H I 0 S R ) 368 9 R R A 22 SRR T R I R R
Chakraborty S A I H 1713 30 AR5 A A TR 22 b B SR PR RE A E2EE N A

AW, SIS A B 1~2 PR BES B A IFTE R R, ik S A S B2 ok 5 0 SR PR RE Y 52
Wi o AL, ZE 3 Ll D46-50X4 B Z 9B AW FER B 1075 BB DRSS IR HTEE T, 2 240 Z 800
OISR, X HEA LA setE , 08 T CFX AR oA 50 %o 2 285 0 28 eACHH A R A A AR (EL AL, LA
T HRAR R B DA RGBT TR R AR

1 EgitERZE

Ko 22 9% 5 0 T P A T S R R SRR k- e B0, SR8 0 R NN IE T =4t B
PERR AN  FOE BT & BT R RS R eI S SR AT A5 R , 0175 Hh 7 ik o i 2
LR, el S i BRI PR R 5 H

p 9 _

) =0 (1)
2 (pu)+ 2 (pu)= -+ Dy, @)
a " ox, Y ox, dx;" Ox; R

P p B EE s u TR 5 p TR TT5 0 2] o 22 [ ARAR s o 2B I BGEE s S J2lTs w, , x, J2 7]
Mg (dFARUE k— e SRS TE SRR, & S, & ARSI R -

dpk) dlpku) _ 4 i ok _

o T ox, —3761_[(#+0k)a7j]+0k pe 3)
dpe)  dpew) _ o Mi de,, Cu€ . g
a o, _T%[w+ag)7%]+ A G, ngpf “4)

K 6, RIS R ARSI RE & (7305 €, C,, RAKHEG o, , o, HAEimshEE & FIFERER
& XS Y Prandt 50w, AT SHGE

2 RIGRBEGRIA S
2.1 JRIAREEYENT
D46-50X4 Z 9% .05 Sk A BOR H IR IE K AR UE T T it Q=46 m’/h, 553 n.=2 980 r/ min , %5
4%, OB n_=65.4, M5 T8 UM 280 H 0 EAR 210 mm, H XS8R 9 mm, 9F 26750/ 250, 1 1048000
30°, AL A 100°, M 46 4> 5 i =2 LA 240 JE R A% 213 mm, WEFRETBE 13 mm, MEFP S8R 13 mm, 3
OB 1T 21 mm, §7ECBE 1 P8 21 mm, IE(RO) TS0 T A 78 UGS.0 8 Hh 58 il 2 9% 25 O ZE 38 0L =
HeoK MG, S — LK AR B R 1, B2 — 2K AR e 2,

1 ERBOREYN=HREE 2 JFRIEEV R, = dEE
Fig. 1 3D model of multistage centrifugal pump Fig. 2 3D model of original single stage
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Fig. 8 Performance contrast of single stage between original and improved model
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