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Abstract 

The investigation of the fluid dynamic field determined by the implantation of a 
medical device is of fundamental importance from a bioengeneering and a 
clinical point of view: it is well-known that the modification of the physiological 
fluidic condition could generate thrombogenic andlor hemolytic phenomena. 
Several techniques can be implemented for this study (PIV, PTV, CFD), but 
none of them can be regarded as completely exhaustive; intrinsic technical 
limitations can lead to approximate results. This paper presents a numerical 
analysis of the flow field downstream of a prosthetic bileaflet heart valve in 
aortic position, placed in a glass test chamber designed as the natural aortic root 
for in vitro experiment. PIV analysis was performed as experimental guideline 
and its results were compared to those obtained by a 2D CFD simulation in order 
to verify if a simplified numerical model could furnish results sufficiently close 
to the PIV ones. This comparison was performed for a fraction of the systolic 
period (where the valve can be considered fully open) assuming a systolic flow 
of 1 llmin at 70 bpm. The agreement of the results of these two methodologies 
suggests not only that a numerical model, although simplified, can be helpful as 
complementary to an experimental analysis (e. g., investigation of areas of the 
fluid domain where the PIV technique suffers from lack of resolution or 
illumination), but also indicate critical aspects to improve the numerical model 
itself and to refine the fluid dynamical assumptions to be implemented. At the 
same time it could be necessary to define a more accurate approach for CFD and 
PIV set-ups, being the latter much more related to the experimental condition. 
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