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Influence of annular seal exciting force on dynamic characteristics of
multistage centrifugal pump
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(1. School of Energy and Power Engineering. Changsha University of Science & Technology.
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Abstract: In order to study the influence of annular seal exciting force on the dynamic char-
acteristics of multistage centrifugal pump. taking KDY 150X 8 high pressure multistage cen-
trifugal pump as an example, through the numerical simulation of CFX, the whole flow
passage of multistage pump was simulated, and the flow force of the whole flow passage
was obtained. The modeling and simulation of the annular seal were carried out, and the
fluid leakage with different seal sizes of the annular seal and the radial force on the surface
of the annular seal at different whirling speeds were compared and analyzed. The dynamic
characteristics of the rotor were obtained by comparing the calculating results of the "dry"

state, the "wet" state and the annular seal exciting force. The study results show that the
leakage increases gradually with the increase of the annular seal size, and the modified 0.5
mm seal size of the annular seal is in the reasonable range. In the "wet" state, considering
the influence of the fluid-solid coupling and the sealing force of annular seal, the natural fre-

quency and critical speed of the multistage pump are increased, especially the first natural
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frequency, which is increased by 95%. Therefore, in the analysis of the dynamic character-

istics of centrifugal pump, the influence of the annular seal exciting force cannot be ignored.

Key words: high pressure multistage centrifugal pump; annular seal; fluid-solid coupling;

critical speed; rotor dynamics

LB IE A I AL T LR A e A 6
W, biE Tk RMIEL, AT 2580
R ER A R B . AR AR R BRI SR, K
EEE MR E AN & Tk FE RN
40% . PR, el ik 2 g B 0 TR A R ARE AT
& IR A A R B ) A

2 L AN TE R LW 5 F i £,
e TR AR A7 7 A2 K T R D) A R R, ™ T
SRR S E W, P A e R, RS L
L F S R I O oY B A P AR IR AT R R AR
BIL AR SR SE LA L 5 0 S R ALK 09 5 7 3 h
MR R AEL2EH FRIEZRE L
o FHENTZONE T 70 A 5 s A
HAFTE 22 5 AR X AR 2 52 i R 28 A0 o] 5 i s 3 %
HAPME LG HHER 0 i . T O RE B8 )
SRR BT AR G AR T A I A A T
SR - HEFENRFENELS . RAERY
X2 REEIIT T AR R T ZRE
DR TAER & T MR 3hm 8, B &S Xt
CAP1400 #% F L IEAT T 5 1) Ik [ 48 5 50 Ar » I 4
XA 6] T 00 K A7 TC T ) %t i 7 8h Sy ¥ e AT T
WEIT. W84 BL DG-350 #Y 22 9 85 .0 52 IRk 4%
Fe R WEFERT G, % 1 A ] Bt U 5 )R Y A Ak i R
JHEAT TR SE . HET, B0 R WS B O R
TEHE W B L ZEHMHERMHEXLTZ
A 1 B[] B3 7 A 00 AR T % % - By g R AR R
P SE AR 2D A, He 22 9B 0 A H B ] R
(1) 3l ) R PE AR = H AT 9T B AN

ARBFFELL KDY150 X 8 £ 9% 85 .0 5% N BF 58 %t
G380 35 A R T HUE 43 B 6 250 5 P8 I AR 1
HEAT O ELASEAL R 0 B4 R Sl s 25 R AT R I
Y5 E 1 L2 SR 1) o 2 5 6 T A )RR AR Y AR
AR TN = [ = A7) e R T
N T 07 B2 N o N R T A7 N R 257 O
i 151 R B R 0 AN 1 PR 8  CR O 6 i B D e
PERYRE

1 RELEHEERBEHEZREY

BOEESHME 1 iR, K EiE s Q N
100 m*/h, % # H K 1 480 m, Bl &5 n K
3300 r/min, ZEILH S AME.H 4 RN
— 2 PR FR ., AR 6 i A i AR
BARA R T 521 4540, XA T LA F P A 45 K
Al 7, WO T 2 R B A AL LS
BB IR, A CREO @ 29 —
HYERR AL, TE Meshing B4 AT kg &l 4. S 45
Fa Ak A% A L, JE 45 0 £k 9 A% X B 4% T Gl R T AR
EEAA B iy 3k M. B AR s iy B
A 7RI 1 22 9 AR R R AR 25+ Ak DY i A 1)
MeAEAT X 4. AL AL Y B3 Ok CED, RGO ol
Corse, Fi8 E B Medium . i & Slow, 20 1k (X 4%
]St A Proximity and Curvature, 1% W #% 4116
XA F Ab B A% A A B o B . AR R
O3 TCORVERS A L A BT AR A, A5 BB Y 1) A
Bk 23 231 236,719 fAECH 4 497 487 XA N
0.834 57,1 R EUE AR ZK .

2 3 4
1

L L

5

LEHWKE 2EHFEIEKE 34 FJEKE
4.4 JWKE S AKRLGEKE

Bl1 KDYI50X8 HESABECRLEMA
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multistage centrifugal pump
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Table 2 Sealing force of annular seal
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Table 3 Comparison of natural frequencies
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