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Fluid-structure interaction analysis of two-dimensional flow around a moving cylinder

Heebum Lee', Shin Hyung Rhee”

Recently, thanks to the advanced computational power and numerical methods, it is made possible to analyze
the flow around moving bodies using computational fluid dynamics techniques. In those simulations, moving mesh
techniques should be able to represent both the body motion and boundary deformation, which are frequently
encounterd in fluid-structure interaction and/or six degree-of-freedom problems. In the present study, the staggered
loosely coupling algorithm was used for fluid-structure interaction and the Laplacian operator based technique was
used for moving mesh. For the verification of the developed computational method, the flow around a
two-dimensional cylinder was simulated and analyzed.
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Fig. 3 Time varying lift coefficient on the cylinder
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Fig. 5 Contour of vorticity (left) (oscillating cylinder)
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Fig. 6 Time varying lift coefficient on the oscillating
cylinder
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Fig. 7 Time varying lift coefficient and cylinder displacement
(density ratio : top-0.25, middle-0.2, bottom-0.1)
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Fig. 8 Time varying vorticity contours
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Fig. 9 Time varying cylinder displacement
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