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Abstract- Fluid-structure interaction problems describe the coupled dynamics of fluid mechanics and structure mechanics. 
They are classical multi-physics problems. The interactions between incompressible fluid flows and immersed structures are 
nonlinear multi-physics phenomena that have applications to a wide range of scientific and engineering disciplines. 
Examples for fluid-structure interaction exist in many engineering applications. In Aerodynamics the simulation of the aero 
dynamical properties of planes is the classical computational fluid dynamics (CFD) problem. To estimate the forces, drag- or 
lift-values, of a given configure ration, simulations are inevitable. For an accurate simulation however, the deformation of 
the plane under the aero dynamical forces has to be taken into account, since this deformation alters the shape of the plane 
and thus changes the aero dynamical behaviour. In Bio-engineering for a better understanding of the flow of blood 
(hemodynamic) in vessels or in the heart, simulations are the only way to obtain data. The walls of the blood vessels are 
highly elastic and deformed under the pulsating blood flow. Further, the flow itself is driven by the contraction of the heart 
muscles, that is, by the deformation of the structure surrounding the flow domain. 
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I. INTRODUCTION  
 
In Fluid-structure interaction (FSI) problems, one or 
more solid structures interact with an internal or 
surrounding fluid flow. FSI problems play prominent 
roles in many scientific and engineering fields, yet a 
comprehensive study of such problems remains a 
challenge .Due to their strong nonlinearity and 
multidisciplinary nature. For most FSI problems, 
analytical solutions to the model equations are 
impossible to obtain, whereas laboratory experiments 
are limited .In scope; thus to investigate the 
fundamental physics involved in the complex 
interaction between fluids and solids, numerical 
simulations may be employed. With recent advances 
of computer technology, simulations of scientific and 
engineering Systems have become increasingly 
sophisticated and complicated. For example, the 
Speed requirement of a planning boat hull has 
advanced to such a degree and with such a speed that 
has outpaced the availability of testing data and 
existing design equations. To fill the technological 
gap, an efficient numerical algorithm can be used to 
investigate in detail the interaction between water 
waves and the Motion of the boat. Such an 
investigation is typically multidisciplinary. In this 
example, the performance of the boat is a result of the 
interaction between water hydrodynamics and 
structural dynamics. Other FSI applications include, 
but are not limited to, sedimentation, turbulence, 
complex flows in irregular domains, electro-
hydrodynamics, magneto-hydrodynamic flows, bio 
fluid and Bio-mechanics (such as cell aggregation 
and deformation, blood-heart interaction, inner Ear 
fluid dynamics, jellyfish swimming, cilliary beating, 

etc.).The numerical procedures to solve these FSI 
problems may be broadly classified into two 
approaches:   
1. The monolithic approach.  
2. The partitioned approach. 
 
1.1. Monolithic Approach  
The monolithic approach treats the fluid and structure 
dynamics in the same mathematical framework to 
Form a single system equation for the entire problem, 
which is solved simultaneously by a unified 
algorithm. The interfacial conditions are implicit in 
the solution procedure. This Approach can potentially 
achieve better accuracy for a multidisciplinary 
problem, but it may require substantially more 
resources and expertise to develop and maintain such 
a specialized code. 
 

 
Figure I. Monolithic Approach 

  
1.2. The Partitioned Approach  
The partitioned approach treats the fluid and the 
structure as two computational fields which can be 
solved separately with their respective mesh 
discretization and numerical algorithm. The 
interfacial conditions are used explicitly to 
communicate information between the fluid and 
structure solutions. The motivation the later approach 
is to integrate available disciplinary (i.e., fluidic and 
structural) algorithms and reduce the code 
development time by taking advantage of the legacy” 
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codes or numerical algorithms that have been 
validated and used for solving many complicated 
fluid or structural problems.   
 

 
FigureII. Partitioned approach 

  
As a result, a successful partitioned method can solve 
a FSI problem with sophisticated fluid and structural 
physics. The challenge of this approach is, however, 
to coordinate the disciplinary algorithms to achieve 
accurate and efficient fluid-structure interaction 
solution with minimal code modification. 
Particularly, the interface location that divides the 
fluid and the structure domains is not known a priori 
and usually changed in time; thus, the partitioned 
approach requires the tracking of the new interface 
location and its related quantities, which can be 
cumbersome and error-prone.   
  
II. TWO WAY FLUID STRUCTURAL 

INTERACTIONS  
  
2.1. Domain  
For two way fluid structural interaction   a Gasket in 
the region of water, where the Gasket deflects due to 
the fluid pressure act on the structural domain.           
 

 
 

 
Figure III. sketch of entire domain 

2.2. Meshing and Boundary condition of Fluid and 
Solid Domain  
Initially Meshing the Fluid domain and making 
structural domain to the NULL condition  
 

 
 

 
Figure IV. Entire fluid domain with Boundary condition 

 

 
 
2.3. Result  
Solving the domain by using Fluid/structure solver   
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Figure V. X-Direction and Y-Direction displacement 

 
 

 

 
FigureVI. Velocity and Pressure vector plot 

 
 CONCLUSION  
  
Fluid–structure interactions (FSI) are induced by the 
coupling between an (unsteady) fluid flow and 
structure. In two way FSI, initially the fluid pressure 
is transfer to structure domain then the structural 
domain deform, then the fluid mesh update to the 
current structural domain (with deformation) and 
fluid solver solved to the current domain (updated 
domain). 
 
The fluid flow disturbed to the deform structure this 
gives the interaction of both the domain co-relate and 
predicting the both domains. 
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