4

o

] XM S g =2 Journal of the Society of Naval Architects of Korea
M453 H2s 20084 48 Vol. 45, No. 2, pp. 168-174, April 2008
DOI: 10.3744/SNAK.2008.45.2.168

34 R5%

=
x
H0
O
Qj
rr
4J
b
i
10

SES oA

Fluid—=Structure Interaction Analysis for Structure in Viscous Flow
In Sik Nho™ and Sangmook Shin™

Chungnam National University”, Pukyong National University™
Abstract

To calculate the fluid—structure interaction(FSI) problem rationally, it should be the basic
technology to analyse each domain of fluid and structure accurately. In this paper, a new
FSI analysis algorithm was introduced using the 3D solid finite element for structural
analysis and CFD code based on the HCIB method for viscous flow analysis. The fluid and
structural domain were analysed successively and alternatively in time domain. The structural
domain was analysed by the Newmark—b direct time integration scheme using the pressure
field calculated by the CFD code. The results for example calculation were compared with
other research and it was shown that those coincided each other. So we can conclude that
the developed algorithm can be applied to the general FSI problems.

#Keywords: FSI(Fluid—Structure Interaction), 3D FEM, CFD, HCIB method(Hybrid Cartesian/
Immersed Boundary &), Newmark—-B method
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Initial Data Input
Geometry of propeller blades
Inflow condition
Set time step, t=0
t=t+At iter=0 < |:IIIodification of <
* ade geometry
iter = iter + 1 <
L No
. iteration loop?
Boundary Data Reconstruction Store
¢ Yes Results
Viscous solver (HCIB) Conv. check in
time step? No
Pressure distribution of blade surface
Propulsion performance Yes
Structural dynamic analysis
(FEM, Newmark-B)
Stress & Deformation Post-Processor <
\
Fig.1 Flow diagram of Fluid=Structure interaction analysis
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Fig. 3 Shape of grid around cantilever beam

Fig. 4 Motion of beam in 2-D viscous flow (t = 2.0, 3.2, 4.4, 5.6)
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Fig. 5 Time history of tip displacements of
cantilever beam
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