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Study on ALE seamless immersed boundary method with variable boundary condition
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In this paper, we propose an ALE seamless immersed boundary method with variable boundary condition. By
using the ALE formulation, the computational domain including the object moves itself, instead of object moving.
In order to validate the present approach, the flow around a square cylinder in the domain which varies from a
channel to an open boundary is considered. In comparison with the conventional approach, it is found that present
approach gives the appropriate solution. Then, it is concluded that present ALE seamless immersed boundary
method with variable boundary condition is very versatile for arbitrary flow around a moving object.
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Fig. 1: Direct forcing treatment
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Fig. 2: Computational domain
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Fig. 3: SIBM-ALE solution
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Fig. 4: SIBM solution
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Fig. 5: Velocity profile of outflow section
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Fig. 6: Pressure gradient on y = 0.5
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Tab. 1: Comparison of numerical and analytic solutions

Maximum velocity | Pressure gradient
Analytic 1.5 -0.1200
SIBM-ALE 1.496 -0.1215
SIBM 1.498 -0.1215
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Fig. 8: SIBM-ALE solution

Fig. 9: Pressure gradient on y = 1.0
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Tab. 2: Comparison of Cp and Cj, for flow around a
square cylinder in a channel

SIBM-ALE SIBM
Cp 3.4401 3.4443
Cr | —2.82x 1074 | —=5.77 x 107°
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Fig. 10: Computational domain
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Fig. 11: Comparison of velocity vectors
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