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Fig. 1 Computational domain for two tandem cylinders
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Tab.1 Computational domain convergence analysis for two tandem cylinders
A2 TR Ca1,mean Ci1max Caz,mean Ci2.max St
1 L,=5D,L,=31D.W=30D 1.392 0. 845 0. 409 1.784 0.186
2 L,=15D,Lq=21D,W=30D 1. 336 0.767 0. 383 1.632 0.176
3 L,=15D,Lq=31D,W=30D 1.271 0.761 0.371 1.599 0.176
4 L,=20D,Ls=36D,W=40D 1.253 0.749 0. 369 1.582 0.174
5 L,=40D,L4=56D,W=80D 1. 219 0.729 0. 345 1.513 0.171
6 L,=15D,Lq=46D,W=30D 1. 285 0.751 0.353 1. 544 0.174
k2] L,=15D,Ls=46D,W=30D 1. 255 — 0. 360 — 0.175
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Tab. 2 Grid convergence analysis for two tandem cylinders
[ Cailimean Cli s max Cu2.mean Cio.max St
1/50D 1. 219 0.729 0. 345 1.513 0.171
1/40D 1.222 0.718 0. 344 1.492 0.170
1/30D 1.236 0.719 0. 347 1.512 0.170
1/25D 1. 246 0.691 0. 339 1.477 0.169
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Fig. 2 The three-dimensional instantaneous vorticity

field of two tandem cylinders

SR8 R 22 SR /I Ot R A IR SRR B AR S
il e B E A R A5 B 2 Pl AT
N Q. =0/ —u/dy . A 5K ik
BE wo FIRAIAE BAR D #4759 — 1k

2 B THSEET S S by

6l FH A ST g 1 B B BB L T Re = 200, [H]
PRI L =2.0~5.0 (% & 51 8 FE 0 15+ 28 35 .
PERUE TR S5 R 5 SR 2 3T T L a5 SR 1E
% 3.

M 3 ATLLAE A SO 5 SCERL2 7E & R
TR — B 4% 22 AE 0,043 LLN. 7E
Ctomean VEE T AR 3C 5 SCHE [ 2 ] 4 X 225 {8 38 76
£3U LA HE Cop e TR A 30 SCHRL 2 JAH XS
ZEBK AL =3, 505155 795,56 %, Hi T

k3 BANEAELREFEELTHITELER
Tab.3 The computational result of two tandem cylinders at different spacing ratios
Cat,mean Caz,mean St
[E]HE b L~
A3 SCiik[2]  MIXF2EAE/ % AL SCiik[2]  MIXF2E{E/ % A3 k2] AT 2108/ %
FLR AR 1.372 1. 400 2.04 — - - 0.195 0.195 0

2.0 1. 069 1. 055 —1.31 —0.199 —0. 206 —3.40 0.134 0.126 6.35
3.0 1.021 1.018 —0.29 —0. 140 —0.130 7.69 0.127 0.125 1. 60
3.5 0.998 0.997 —0.10 —0.088 —0.045 95. 56 0.123 0.122 0. 82
4.0 1. 236 1. 255 1.54 0. 347 0. 360 —3.61 0.170 0.175 —2.86
4.5 1.237 1.261 1.94 0.361 0. 368 —1.90 0.174 0. 180 —3.33
5.0 1. 241 1. 265 1.93 0.362 0.384 —5.73 0.176 0. 180 —2.22
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Fig. 3 The instantaneous vorticity field of two tandem

cylinders at different spacing ratios
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Numerical simulation of flow around two tandem cylinders
at low Reynolds number using FDM-VBF

ZHAO Haidong, WANG Chao”, REN Bing, CHEN Weidong. WANG Guoyu

( State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology,
Dalian 116024, China )

Abstract: Two-dimensional and three-dimensional numerical models for solving the problem of the
flow around two tandem cylinders are established by the finite difference method (FDM), and the
virtual boundary force method (VBF) is used to deal with the boundary of the structure. For the
problem of the flow around two tandem cylinders at Re=200, the size of the computational domain,
the grid convergence and the three-dimensional effect of the flow field are analyzed respectively. The
numerical simulation of the flow around two tandem cylinders with a spacing ratio (L") of 2. 0-5.0 is
carried out, the effect of spacing ratio on drag coefficient, lift coefficient and Strouhal number is
analyzed. The results show that when L* <(3.7, drag coefficient, lift coefficient and Strouhal number
of upstream and downstream cylinders are relatively small, and when L™ >3. 7, drag coefficient, lift

coefficient and Strouhal number of upstream and downstream cylinders increase sharply.

Key words: two tandem cylinders; finite difference method; virtual boundary force method; critical

spacing ratio; computational domain





