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Introduction: Fluid-Structure Interaction 

(FSI) occurs due to the interaction of multiple 

continuum fields. The added mass loading, 

hydrodynamic mass, is one of the most 

common FSI phenomenon. Basically the 

added mass effect can be seen as when a 

structure acts as if it were heavier by an 

added amount while being overwhelmed by 

an external continuum. This work is aimed to 

demonstrate how variation of geometries' 

parameters would affect the fluid loading 

effect. Three-dimensional objects such as 

solid circular cylinder, a solid sphere, and a 

rectangular cantilever beam are placed in 

water. 

Computational Methods: In COMSOL 

simulations, the eigenfrequencies and kinetic 

energies are used in the calculation of added 

mass in acoustic and fluid structure 

interaction modules respectively and 

compared with the analytical values.  
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Results: It has been found that 

increase in cross section and length of 

these three common geometries will 

result in a higher fluid loading effect. 

Conclusions: An extension of this 

objective was to determine the computed 

added mass with the variation of 

geometric parameters so that such 

correlations may be used for design 

purposes.  
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Equations 2. Analytical Acoustic Equations  [2] 

Figure 1.Solid Sphere  
FSI Domain  

Figure 2. Rectangular Cantilever 
Beam FSI Domain 

Figure 3. Circular Cylinder Acoustic Domain 

Equations 1. Analytical FSI Equations [1] 
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Excerpt from the Proceedings of the 2015 COMSOL Conference in Grenoble




