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III. Research Results in AY2018 

Toward an FSI analysis of a heart valve problem, a fluid mechanics computation using the 

motion of the heart valve, extracted from an FSI analysis with an immersed boundary method, 

was carried out. The leaflets of the heart valve contact. Because of this, we collapse elements 

at the contact region. The contact motion from the FSI analysis was complicated as each leaflet 

slides on other leaflets. Therefore, it is difficult to obtain the volume mesh automatically using 

the current mesh-moving techniques. To approach this problem, we separate the mesh into 

two parts, near the contact region and the other region. For the part including contact region, 

we move the mesh semi-manual fashion. For the other part, we use an existing automatic 

mesh-moving technique. Then, we successfully carried out the fluid mechanics computation 

and obtained the shear stress on the leaflets.  

IV. Research Plan for AY2019 

We use space–time slip interface (ST-SI) method for the fluid mechanics computation of the 

heart valve. ST-SI allows us computing the fluid mechanics even when the contact location 

changes. We need to move and deform the SI following the shape of the leaflets. However, 

there is no method which can control the SI. Therefore, we will develop a method to control 

the SI and investigate what kind of shape is better.  

 

 


