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Fig. 2 Time histories of U,

Table 1 Non-dimensional physical properties

solid
Ps Density of solid 1.0
E Young’s modulus 90.0
v Poisson ratio 0.5
fluid
Pf Density of fluid 1.0
1 Viscous coefficient 1.0
Uy Velosity of wall 1.0
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Fig. 3 Predicted results
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Fig. 4 Time history of index of deformation

Table 2 Non-dimensional physical properties

tree model

Ps Density of solid 1.0

E Young’s modulus 1.0 x10

v Poisson ratio 0.5
fluid

Pr Density of fluid 1.0

" Viscous coefficient 1.0 x1073
Uy Velosity of wall 1.0
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Table 3 Non-dimensional physical properties

cylinder

Ps Density of solid 1.0

E Young’s modulus 1.0 x10

v Poisson ratio 0.5
fluid

Pf Density of fluid 1.0

i Viscous coefficient 1.0 x1073
Uy Velosity of wall 1.0

00000 Table 30 ODO0OO0OOO0O0O0OODOOO
O020x20x20000000000000 00500
O00D000 At 20x10720000000000 U,

0000000000 RedD 100000000D0ODO
non-slip 000000

— 750 —

P

L
o

o e

.
P )
IR

\
\
i

P

(d) t = 8.0 (s)

Fig. 5 Predicted results (tree model)
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Numerical Method of 3D Flows Including Elastic Objects with Large Deformations

Nozomu KURODA* and Satoru USHIJIMA**

* Department of Civil and Earth Resources Engineering, Kyoto University

** Academic Center for Computing and Media Studies, Kyoto University
Synopsis

In this study, a numerical method which can deal with the large deformations of the
linear elastic objects in 3D flows is proposed. The object is assumed to be a linear
elastic body and its deformation is calculated through the stress increments to deal
with its finite deformation. The validity of the prediction method was confirmed with
the basic problems related to the reshape of linear elasticity in 3D cavity flows. In
addition, the computational method was applied to the flexible tree model and elastic
cylinders deforming in 3D flows. Consequently, it was confirmed that this method is

applicable to the plants which are assumed to be elastic bodies.

Keywords : fluid-solid interaction, elastic body, finite deformation, FEM, MICS, flexible plant
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