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Abstract

In most industrial applications, the geometrical complexity is combined with the moving boundaries.
These problems considerably increase the computational difficulties since they require, respectively,
regeneration and deformation of the grid. As a result, engineering flow simulation is restricted. In order to
solve this kind of problems the immersed boundary method was developed. In this study, the immersed
boundary method is applied to the numerical simulation of stationary, rotating and oscillating cylinders in the
2-dimensional square cavity. No-slip velocity boundary conditions are given by imposing feedback forcing
term to the momentum equation. Besides, this technique is used with a second-order accurate interpolation
scheme in order to improve the accuracy of flow near the immersed boundaries. The governing equations for
the mass and momentum using the immersed boundary method are discretized on the non-staggered grid by
using the finite volume method. The results agree well with previous numerical and experimental results. This
study presents the possibility of the immersed boundary method to apply to the complex flow experienced in
the industrial applications. The usefulness of this method will be confirmed when we solve the complex
geometries and moving bodies.
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Fig. 6 Velocity vectors and streamline for the cavity
flow in the presence of the stationary cylinder in
the cavity at Re=100
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