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Fig.1 U-bent with one anti-vibration bar Fig.4 U-bent with one or two anti-vibration bars
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Fig.2 U-bent with two anti-vibration bars Fig.5 U-bent with two or four anti-vibration bars
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Tab.2 The Lorentz fit equation
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- Fig.7 The mode shape of U-tube in air and water

METAILLE H, TRESMEESEAER
—B, BB R RIS T RET L, M
BARUNET N SERES RS 6 B,
BARMMEINBERSEBARBOE 10 K
ML TR REME IR SERERENE 1
BriRs F MR B RAUNE 0O S5EBAR
B3 9 Bk 3077 AR R, 3F B SR 3 i A
RN ARE LA e, WATHI R R 30 Ml e if
AREREEAAERRE , R EWNERE. 8 0
FRAY, LU SRS 06, BT 52 B0k 24 M RE K A 1

(IV)/=298.824  FSI f=98.49

TESME R EAEE,FETHERELE, RHAE
A& GTHEIIMR BB TS Lorentz H 2.
FRERSEHBENE?2 Fix.

BRAREREEEZSPEIMNESEEHE
FTEK PSR 5 B A SR BB iR 2k 5« B A
FhAEBHRXE.

500[

| —— ESMERBAE AR
—— ESMEHE AR

100/

04 45 30 55 60 5 79
iRk MBEA )

B8 r=1.0mEKhMKPEMRFEFHE
Fig.8 The out-of-plane frequency of r =1.0 m
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Fig.9 The out-of-plane frequency of r=1.7 m
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Fig.10 The experiment model

£3 PEHAEWANTRERSELERI B
Tab.3 The Lorentz fit equation

L F3 HE Bl RE/%
—B 113.21 110. 548 -2.351
—® 254.68 262.47 3.059
=8 276.52 266.74 -3.537
By 309. 102 298. 824 -3.325
Eil 321.785 309. 437 -3.837

MR3IALUE S, RBESEAERN R KR
ERER 5% , AH—BHE, b BB ER
Rk FEAE S EE.

3 &g
()BLMREBRK, BAHFLE/N, Bl

SHFAMmFRBHE L, BMELHBRE,FE

EXBORES s BHRA.

Q)mpEREATURRELMBERER,H
0Bl 4 SR A B B D B Sk il R R A R/NR
L HARREEBEF, N TR ELRHELEMR
Tn B 4% 2% .

G RIMEARLEETAERRE BB
MERE B MEREBHELEAEEER

R T, EIMRB & Lorentz TR

BENM:

(1] %W, BXR GREFHEREABRBEEDN
BEBE. K N EMRSHER. 2000,15(1):116
-128.

[2] ¥ R BATEREBARIFHELIH(D]LB
B 2 T K % 4 24 i 3. 2004,

[3] ¥EH.BHE NS AREEREREH
R 447 3] AP B AR F 2 ,2006,1(6) :66 - 69.

[4] ¥ BAXR BBREERBARSEREDHE
EAHT[T). BL A B A0 % ,2002,23(9) . 951 ~-
959.

[5] &REX,RZHEF BXH RRBRAEERRDERY
[M]. R A T8t i3, 1998.

[6] PETTGREW M J, TAYLOR CE, FISHER N J, et al.
Flow-induced vibration: recent findings and open
questions [ J]. Nuclear Engineering and Design,
1998,185 :249 -276.

(7] SREEJITH B,JAYARA K,GANESAN N, et al. Finite
element analysis of fluid-structure interaction in pipe-
line systems [ J]. Nuclear Engineering and Design,
2004 ,227 :313 - 322.

[8] M HERBRRREDBRENXBHEAMA
[D]. M K% 8 %12 3. 2007.

Research of Influence of Anti-vibration Bars on

Dynamic Characteristic in SG U - tubes

LIU Min-shan, WANG Su-zhen, DONG Qi-wu

(Key Laboratory of Process Heat Transfer and Energy Saving of Province, Henan Zhengzhou 450002, China)

Abstract; The fluid-structure interaction dynamic characteristic of steam generator U-bend tube is simulated

by using ANSYS parametric design language, focusing on the influence of the anti - vibration bars of the U

tube. Also the dynamic characteristics are compared when the tube is in the air and submerged in water. The

empirical formulae are presented based on the numerical simulation results.
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