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Analysis of Rotationally Oscillating Rectangular Cylinder Based on
CIBC Iterative Coupling Technique
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Shanghai 200240, China)

Abstract: Partitioned solution approach for fluid-structure interaction was born with the time lag
effect. In order to alleviate the adverse effect, a new formulation of the combined interface
boundary condition (CIBC) method was developed. Meanwhile, authors modified the CIBC
method to repair the inconvenience that the original CIBC method had to invoke the uncorrected
traction when forming the structural traction correction. Then two partitioned algorithms
including the implicit coupling strategy and semi-implicit coupling strategy were presented based
on the modified CIBC method. Both iterative loops were actualized by the fixed-point iteration
algorithm and the Aitken acceleration method. A rotationally oscillating rectangular cylinder was
analyzed using the proposed method, and comparisons of the calculation results in the paper and
documented data were carried out. The results show that the obtained results in the paper agree
well with the documented data. The well-known flow phenomena, rotational galloping have been
exposed successfully, and the partitioned algorithm has high computation efficiency.
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Fig. 1 Geometric Model and Boundary Conditions
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Tab.1 Calculation Results of Different Mesh Schemes
MR S| MR Oemac/ Tad Ca,mean Cirms Conomax Cunrms St fofat fofal
Mi (S5 0.312 3.058 4 6.728 9 4.391 0 2.569 7 0.140 9 5.636 4 0.805 2
A 0.310 2.949 7 6.519 2 4.3415 2.477 4 0.141 2 5.648 8 0. 805 2
M2 (S5 0.304 2.952 0 6.7059 4.318 1 2.517 6 0.141 2 5.636 4 0.805 2
2 st 0.303 2.904 0 6.595 9 4.268 5 2.444 3 0.141 5 5.660 8 0.805 2
M3 (S5 0. 316 2.975 17 7.030 3 4.651 5 2.789 6 0.139 1 5.562 0 0.792 8
2 st 0. 315 2.958 4 6.986 0 4.631 1 2.769 6 0.139 4 5.574 4 0.792 8
x2 AEHBEBTSKHITELER
Tab.2 Calculation Results for Different Time Step Sizes
] 24 AR Omax /Tad Cd, mean Ci,rms Crn,max Cun.rms St Sofal Sfofa!
(S5 0.311 3.0115 6.967 5 3.0115 2.8531 0.182 7 7.306 0 0.817 2
001 2 st 0. 309 3.008 1 2.847 3 4.755 8 2.847 3 0.182 7 7.306 0 0.817 2
(S5 0.317 3.058 4 6.931 3 4.530 3 2.725 4 0.139 7 5.586 4 0.792 8
0-02 2 s 0.316 3.043 9 6.893 5 4.516 0 2.703 3 0.139 7 5.586 4 0.792 8
(S5 0.312 3.058 4 6.728 9 4.391 0 2.569 7 0.140 9 5.636 4 0.805 2
oot g 0.310 2.949 7 6.519 2 4.3415 2.477 4 0.141 2 5.648 8 0.805 2
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Tab.3 Comparisons of Calculation Results
Between Torsion and Frequency
K Hls ke 5 Omax/Tad St Sofa! fofa!
RE10] 0. 262 n-7620 B4 Re=250 BHHY 46T B iR 30 R 8
3Cwk[11] 0.267 1 0.130 0 | 5.200 0 | 0.8000 Fig. 4 Vorticity Field of Freely Oscillating
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