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The aim of the work was to develop method and build a laboratory stand that would
allow the study of flows in a transparent model of a blood vessel with bifurcation and then
using  it  to  carry  out  appropriate  measurements  of  hydrodynamic  parameters.  The
analysis  of  the measurements’  results,  as well  as their comparison with the available
data, will allow to estimate the usage of the proposed solution in further research.

The first stage of the preliminary work was to identify the existing literature of the
subject which allowed identification of the above-mentioned goals of the work. It  also
enabled the selection of appropriate technical solutions, effective methods of measuring
defined physical quantities and the evaluation of the achieved results.

Then the first version of the station was built which mainly included elements aimed
at forcing the circulation of  the working medium imitating blood within a transparent
model  of  a  blood  vessel.  Characteristic  for  the  real  human’s  circulatory  system,  the
pulsating capability of pressure changes in the vessel model was achieved by using a
peristaltic pump with adjustable pumping speed.

For the purposes of the research, a transparent model of a blood vessel was also
made.  The  model  was  prepared  with  the  assumed  morphometric  parameters  of  the
arteries: internal diameters of the inlet and outlet canals, as well as the bifurcation angle.

The use of small markers with buoyancy close to the neutral (ρmarker≈ρH2O) carried by
the working medium in conjunction with the high transparency of the model, allowed the
use of the PIV (Particle  Image  Velocimetry) method  to measure the flow velocity and
related  parameters.  PIV  apparatus  consists  of  a  camera,  laser  with  an  optical
arrangement to limit the physical region illuminated, a synchronizer to act as an external
trigger  for  control  of  the  camera  and  laser,  the  seeding  particles,  the  fluid  under
investigation and and appropriate software. In order to ensure the proper homogeneity of
the working medium a magnetic stirrer was used.

The  analysis  of  the  obtained  data  allows  for  the  conclusion  that  the  proposed
laboratory stand enables the study of the flow in the blood vessel model. The station can
be developed in order to more accurately reflect the other factors - apart from the speed
and nature of the flow and the geometry of the model - affecting the operation of the
circulatory system. In the first place, it will be ensuring the stabilization of the working
medium temperature, accurate pressure measurement at many points in the circulation,
etc.


