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Abstract

The dynamic stress analysis for a large double-suction centrifugal pump impeller was presented by
using the finite element method. This analysis was based on the sequential fluid-structure interaction
theory. The pressure pulsation obtained from flow simulation by using CFD code was set as the force
boundary condition. The dynamic stress characteristics of the impeller under five flow conditions (0. 6Q,,
0.8Q,, Q,, 1.1Q,, 1.2Q,) were given. The results showed that the maximum stress of the impeller
appeared at trailing edge or leading edge region of the blade near shroud. The stress distributions on
impeller blade surfaces under different flow rate conditions are similar to each other. The level of dynamic
stress under 0. 6Q, is the highest. The dynamic stress varies periodically with the impeller rotating. It is
also found that the fundamental frequencies of the dynamic stress are the rotating frequency and its

harmonic frequency.

Key words Double-suction pump, Impeller, Dynamic stress, Fluid structure interaction, Finite
element method
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Fig.1 Structure of double-suction pump
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Fig.2  Grid model of impeller

3 1o AT TR A AT Ay i B A A 4 Y R R
A, 58 A T A Mt

A I A A, AT AR AT - A R B [ A
PR AR LR R B A RIS R AT
AT BB JE R BT BN ¢ = 13.901 Hl ¢, =
0.000 061 7,35 Hf[a] 0. 8 s, A 5 > 4% i 5% J& 1] ,
I i) 20K e 5 AR T — 2 U 0. 001 6 s
PEFE R TR AT fF ANSYS 110 it &5, 24T
MRS B 1A R

4 HEERSHW

4.1 [MERI R F1 5 fa Ak

fin 18 BETT T O, A P I 3 S 2%, A B
A0 N IR AT FE B, LIS 3R A X K R s AT
A GG, EFE 0 =0.8 s I ZIAYTH55 45 B9 AT
o3 H, B3 Ozt 2 AN R DO BN m .
Hh 2 B AT LAY B 3 7 3 I S AR B L AT 0 A A P
e AT R 25 1), DUV 58 B /Y ) o ORI i R B4
J153 4 o

MIEL 3 R LURITE B 7 93 A5 BA LA T $RAE -

(1) % 20 R, M58 de K S5 RN 7 i A A
Pt VIR, SO0 AT S A X, 5 A TR ek
SN T B DX IR AR — B, AR RN Sy A
F AR 32 2 h T R A T A T A TR R )
2%, HAE VAT B2 SE , AT A a2 1 0 AR 32 F
(19725 3 FE R, BB ™ 2R 19 L ) B, Bk e LA S i 52
FEL AR BT O IR 2R B RN )
e P 171 3 5 30T T o AR R AR DX X SR R AUk AR
LT B A A 9 dae ROy T LA AR R

(2)5 A~ sh o0 T 48 9 B F) 73 A A — 2,
FEAR IR K225

(3) Ja 3t B L A3 7K - AR Ry o Al A F i
P AR IS 3 R X R TR 23 Bk, e At i
[ 37 AR ATAE— /DRI X

(4) Fe RS RN 7 Bl 2 0 48 g /s o Al AL
FE/NFLR 00T W S E K5 R

AL IR 220 B 7T B 25 2R 38 A LA T AR AIE -

(1) 85 350 3 AR B3R 4 o7 5 3 T R i BT Rip
FHRG M A S

(2) I8 3 7 Ao it - e e 2 SR S PR A2 A o A
TEDEAT 45 ¥y 538 BE AL I, A BT E 4782 5 588 T3

12668

i

13?7

()

1400
HL15T

(b

2489
£.320
Q450

(e)
BI3 =08 s B %IRRT 00T M4 A8 300 ) = [

Fig.3  Contours of stress on impeller under different

flow conditions at £ =0.8 s
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