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Two dimensional numerical simulation of forced oscillating cylinder at sub—critical Reynolds numbers
Behamfi): 2010-8-20 g fe &kt ). 2011-2-16

DOI:

tHICRBEIE: Navier-Stokes U fE  WAMIRZN MWKAIRIC (EERAMY] H -WRTE kool

o 49  Navier-Stokes equations vortex-induced vibration Arbitrary Lagragian-Eulerian method finite element method turbulent model

FETH : [H78635 H (2006AA09A103) ; 1 5K MR AFFTKeits DI Yo vb TREASGEATILE T Se e % TFCE R IIBH -

fE& Ay E-mail

paSiiig QR TORA: g R AN CAR N R a9 =, K 116024; P ATl A TAREORRT 9Tk, K 300451

JER: R TR: POl TR0, KIS 116024; 1 sUKFIRFZAHETEBE s B e vh CREACEAT I i 520 5, [H950 210024

REERE TR i R TR 5K s S =, KO% 116024 ghdong@dlut.edu.cn
3K AT, JEST 100027

iy NPT it g DR K i e %, KO 116024

W mE Y 30

AXTFHRE: 21
R E

#ENavier-Stokes s FE A k- IRl b , i T3 £k 300 AT R TT T VA 45 ALES)) I A B A S I 53 o 4 250 1R B AT 3230 9 9)) v RS Jé 1 SRR 9o A SRR SRR e B4
TRe=50004c 1 I, K e A it e sy R HE X N F)2S , 2P FIP+S R Ui X X Re=1000015 1L T, TEHEAN i 43 3 450.3,0..4,0. SR [l A 52 00 e )y v /L OT o 1 BACAELAREAIN , 40 A 17 40 i i 4 AF Tl
HER2 ) BEIRBIE A A4k 56 R LA B 2 1 AR B e X 1] o LA RT3 45 5 HiGopal krishnan (1993) 1526 &5 SREEAT £ o WFFTSS MW, 4B AR fl i B A 1T b S e i D A A4
SZAAPRBN K1 SRRk LLR AT SR 2 ) A, N4 HE— P T R — Mt 7 i T AR 85 T il

BXHE:

Based on the Navier-Stokes equations, k-o turbulent model, SUPG Finite Element method and Arbitrary Lagragian-Eulerian method, a numerical model is
developed in this work to investigate the forced oscillation of circular cylinder in uniform flow. The 2S, 2P and P+S wake modes are simulated successfully in the
wake region at Re=5000. The lift and drag coefficients are in good agreement with the available numerical and experimental data. The variations of fluid forces
with the oscillation frequencies of circular cylinder at different non-dimensional amplitudes of 0.3, 0.4 and 0.5 at Re=10000 are also examined. The lock-in
region is obtained and agrees well with the experimental data. It shows that the present two-dimensional model is able to predict the characteristics of VIV, but
the three-dimensional viscous numerical model is necessary for the accurate numerical simulation.
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