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its application for fluid-structure interaction analysis

O PG, 40 KBE, =4tz THEX R ZHRT, E-mail: nishioka@fluid.nuae.nagoya-u.ac.jp
W, AKRL, BHEA LRI THEX R ZRT, E-mail: mori@nuae.nagoya-u.ac.jp
Keisuke Nishioka, Nagoya University, Furo-cho, Chikusa-ku, Nagoya, Aichi
Koichi Mori, Nagoya University, Furo-cho, Chikusa-ku, Nagoya, Aichi

We present a new lattice Boltzmann method (LBM) for the wave propagation in isotropic elastic body. Since this model
uses same algorithm for previous LB model for fluid analysis, it is easy to implement fluid-structure interaction (FSI)
simulation program. In this paper, we conducted 1D and 2D LBM elastics simulation and 2D finite difference time
domain method for elastics to validate present model. And also, we demonstrate 1D FSI simulation which uses our model

for structure and previous LB model for thermal fluid.
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Fig.1 Schematic of 1D analysis model

Table1l 1D analysis model parameters

length [ [m] 1
density p [kg/m3] 7874
shear modulus u [GPa] 82
lattice speed ¢ [m/s] 5589
applied stress g [GPa] 1

Table2 Lattice configuration

Case lattice points spacing [m]
1 101 1x1072
2 501 2x1073
3 1001 1x1073
4 2001 5x 107
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Fig.2 Spatial distribution of displacement rate
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Fig.3 Discretization error versus lattice spacing
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Fig.4 Schematic of 2D analysis model
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Fig.5 Comparing LBM and FDTD in spatial
distribution of normal stress o, at t = 200At
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Fig.6 Comparing LBM and FDTD in spatial
distribution of normal stress o, at t = 450At
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Fig. 7 Distribution of displacement rate and fluid pressure.
Left side is fluid domain and the other is structure domain
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