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Motivation - Aortic root

Ascending aorta
leaflets inside

Leonardo da Vinci hypothesis:
Sinuses of Valsalva are required
for vortices formation
vortices are required for normal
aortic valve closure P4
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Tubular vs. sinus containing - velocity
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Vorticity and dissipation

vorticity dissipation
140

120

100

1‘ '1 — / fsinus mag( I ) X

o 261D (v) P dx
SEP volume

dt

dt

dissipation =




Conclusion

Sinuses of Valsalva are required for vortices formation

the function of the vortices remains unclear, the results
suggest that their presence lowers the pressure difference
between the proximal and distal part of the aortic root but
long term results (15years) show similar aortic valve
functionality for tubular and sinus containing Dacron graft

model with no-slip parameter on the boundary does not
have the highest vorticity in the sinuses in comparison with
the models with the partial slip

no-slip is probably not the best boundary condition for
computational models as some slip occurs at the boundary
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