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Study on Flow Induced Vibration Characteristic of Tube Bundle

FENG Zhi-peng, ZANG Feng-gang, ZHANG Yi-xiong
(Science and Technology on Reactor System Design Technology Laboratory ,
Nuclear Power Institute of China, Chengdu 610041, China)

Abstract: In order to investigate the flow induced vibration problems in tube bundles, a
numerical model for fluid-structure interaction system of an in-line square tube bundle
was presented. The unsteady three-dimensional Navier-Stokes equation and LES turbu-
lence model were solved with finite volume approach on structured grids combined with
the technique of dynamic mesh. The dynamic equilibrium equation was discretized
according to the finite element theory, and the properties of fluid force and responses for
various elastic tube models were studied by several calculations. The results show that
tube configurations have an important effect on fluid force and dynamics respond. The
5-tube model can basically represent a flexible tube bundle. The critical velocity predic-
ted by single tube model is larger than that predicted by flexible tube bundle. Besides, it
shows good qualitative agreement on flow induced vibration behaviors of square bundle
with a pitch-to-diameter ratio of 1. 5.
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Fig. 1 Computational domain and mesh
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Fig. 2 Tube number and local mesh
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Fig. 3 Tube bundle model

2.1 3XIHHEER

KEWSET PN VS TR TIES
Wi U, 754k, B da o] I BB TR 2R S
SR AE W) B B BB R B SR 2 T SR
PR RS BRI . 4 U, =>2. 3 if . B KTt
IES ES1 i WIEY i{ R R (IR VS 5
PEE - (EURE 17 JIR i DU il 7 ) O T B R 2
Uy =4 2 W AR T3 294 /N i8R B 1 ik i
S PNAES oA A /RS

5 30X 3 SRRAS R rh A I B AR AR
ST AR U, 1 2. X T B 1 R4 5
LB R B g fe R HLAL T 58 1 30 P a] i 4 7
MR R T HPMAE 1 5% 2 BB 56 2
H 5555 3 FAE B A 22 AR K Ak T AL
M4 5 MBI B/ s X T T 0 R B A 1LY
ZEH AR F LA TR L IR 4.2
U, >3 T+ 7 28 8 ) 3 % Bl 9 i o)
RERTE . B 68 3X3 k4 oy i Kk
Wi B U B0 A2 A S 8 TR i AL 1) IR Wi 450 A6 1)
£/ NS ER R SR DR DN TR NS O
B o A 1) % i SR 0 O B — P DI ROk
TAREIRS.

20r
b ® Cyrms
2] 15“ .CIRMS
z
@)
o 1.0F
g
"o \\/\‘\‘\-
00 1 1 1 ]
1 2 3 4 5
U

P4 A e IR W B BB AR T R B U i 7 A

Fig.4 Maximum amplitude and fluid force coefficient versus U,, of tube bundle
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Fig. 10 Amplitude versus U,, of single tube model
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