527 MBUERAE AR VRT I A
C02-3

Immersed boundary JEICH T BEELRAENDERAFEICOWVWT

A simple hydrodynamic force evaluation method for immersed boundary methods

O Bart th, FHEMFEHEU, EEMEBET, E-mail : nonomura@flab.isas.jaxa.jp

RPG I, BORARR,

L EM AT, E-mail : jonishi@iis.u-tokyo.ac.jp

EFE i, TR T, MR IRAER T, E-mail : nonomura@flab.isas.jaxa.jp
Taku Nonomura, ISAS/JAXA, Sagamihara, Kanagawa, Japan.

Jyunya Onishi, IIS, University of Tokyo, Kobe, Hyogo, Japan.
Kozo Fujii, ISAS/JAXA, Sagamihara, Kanagawa, Japan.

The simple hydrodynamic force evaluation method for immersed boundary method is proposed and examined.
The analytical solution of the Stokes flow is adopted and the error in the flow field itself is perfectly eliminated
to purely discuss the force evaluation method. The proposed method which is based on simple integration on
the grid face works well compared with the polygon-base method. This is because the surface area vector of
the grid surface can be converged to the analytical surface area vector of the object which is modeled in the
immersed boundary method. Also, the appropriate evaluation of stresses on the grid face is required for the
accurate estimation. This can be achieved by the simple second order difference scheme using the cell inside the

objects.
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Fig. 1: Body-conforming and non-conforming grids.
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Fig. 3: Polygon and mesh based methods.
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tion to the solid cell.
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Fig. 5: Spheres expressed by the meshes with different
resolutions. Here, the sphere expressed by the mesh of
Az =a/4, x =a/8, a/l16, a/32, a/64, a/128 are shown
from left to right.
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Fig. 6: Estimated drags for Stokes flow as the function
of mesh spacings. Here, 800 and 1600 are analytical
estimation of pressure and friction drags
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