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Abstract

A hybrid Cartesian/immersed boundary code is expanded to simulate flow field around a
three—dimensional body which undergoes large dynamic deformation. Immersed boundary
nodes are automatically distributed based on the edges crossing triangles on body
boundary. Velocity vectors are reconstructed at those immersed boundary nodes along local
normal lines to the boundary. The reconstruction of pressure is avoided using the hybrid
staggered/non-staggered grid method. The developed code is validated through
comparisons with other results on laminar flow over a sphere. The code is applied to
simulate flow around a foil which is attached to a body of revolution and rotates under
periodic deformation. The periodic variation of the tip vortex is observed and the effects of
the deformation on hydrodynamic force acting on the body are investigated.
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Fig. 1 Reconstruction of velocity at an
immersed boundary node based on the
interpolation along a local normal line to the
boundary
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