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In this work, we propose to study the coupling of unstructured mesh adaptation techniques with im-
mersed boundary method (IBM) involving moving objects.

The starting point is an IBM known as penalization, introduced by Brinkmann in 1947 for a swarm
of particles [1]. A source term is added to the usual Navier Stokes (NS) equations accounting for the
boundary conditions.

A Strang Splitting approach [2] is employed to solve separately the NS part and the penalized part of the
equations. It allows to remove the time step restriction known for penalization while using an explicit
scheme, but conserving a global second order accuracy in time. In addition, forces computation can be
performed using the method proposed on structured grids in [3]. Finally, this approach leads to a point
by point resolution of the ordinary differential equation (ODE) ruling the penalized part, implying no
matrix inversion.

To reduce the error on solid boundaries typically associated to IBM, an elasticity based adaptation tech-
nique is employed [4]. As this approach conserves mesh connectivity, the RDS are presented in an ALE
framework. Those schemes are combined to an exact solution of the ODE governing the penalized part
of the equations (over an asymptotic approximation with respect to the penalty parameter).

Results with fluid structure interactions leading to a solid motion will be presented to emphasize the
interest of this work.
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Références

[1] H.C. Brinkmann, A calculation of the viscous force exerted by a flowing fluid on a dense swarm
of particles., Appl Sci Res, 1949.

[2] G. Strang, On the construction and comparison of difference schemes., SIAM J Numer Anal, 1968.

[3] F. Morency and H. Beaugendre and F. Gallizio, Aerodynamic force evaluation for ice shed-
ding phenomenon using vortex in cell scheme penalisation and level set approaches., Int J Comput
Fluid D. Vol, 2012.

[4] C J. Budd, W Huang, and R D. Russell, Adaptivity with moving grids., Acta Numerica,2009.
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