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Analysis and Understanding of the Phenomenon’s Physiology

The results given by this method are affected by both the length and the circumference of the cuff, which are indeed not suitable for every
A patient, but actually more or less adjustable to the patient’s anatomy.
J " The error caused by using a unfitted armband is for now unknown. This paper proposes to give the problem a new outline, by combining
" medical and engineering knowledge. From an engineering point of view, the problem can be parted in two related and coupled fields of
piastollc pressure the civil engineering, which are the “Solid Mechanics” and the “Fluid Mechanics”, both studied at the MS2F Sector of Ulg. In fact, the
fme — arteryis modelled as a particular deformable pipe when the blood is a fluid with specific viscosity properties.
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The Artery as a Deformable Pipe... The Blood as a Particular Fluid... Equations & Assumptions
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One of the main hypothesis concernes the boundary
conditions, because of the complex geometry of the problem.
In this first specific original model, these are supposed to be
known, considering for this that both flow and pressure are
measurable in space and time, and, moreover, that numerical
values are known and therefore usable for our boundary
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Equations from Solid Mechanics the re

esis have been made concerning the geometry, resulting in a relative uncertainty
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Variables Results given by the First Model
Anatomical parameters Mechanical parameters Physiological parameters

Radius Hooke (E &}) Pressure (given by the The pressure is obtained both in time and space. Althought these results are important, they do

Width Mooney-Rivlin parameters Hemodynamic) not procure any directinformation about the error made by the use of an unadequate armband.
This can be resolved by comparing the results between two different cuffs, this at specific times,
p Investigations < the representative moments being the ones corresponding to the beginning and to the

stabilization of the flow (so be it the respective moments of systolic and diastolic pressures) at
the stethoscope position.

The armband’s dimensions, both the circumference and the length, are parameters in the
developped model, it is thus rather easy to change them and also to compare the obtained
results.

Despite alot of researches and a wide range of existing informations contained in the literature, it
is for now quite difficult to give the problem a thorough approach. |
In fact, the behaviour of the materials and also the inherent parameters of the choosen material The pressure is [

model remain limited. obtained both in [
\ ) space and time...

Integration of the whole Process into WOLF 1D

General Framework of Integration Additional Reflexions about the Boundary Conditions

/ Structure

The knowledge of the boundary
behaviour is limited. Besides, having
accesstonumericalvalueswould require
probingorinvivotests, whatisoutofour
skills. At the MS2F, the fact that both

Discharge of the Blood through the Artery
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velocitiesand pressuresare knowninthe
capillaries has been used. The boundary

Boundary conditions

3 equations (Navier-Stokes & Pipe)
3 unknows (Q, p & )

From the arteries

Both the pressures [ ) conditions are thus implemented as
B and the velocities [ \ =l capillaries conditions, what could be
Integration of the whole process into WOLF 1D the ramification : ol \ ’

' ] are known in the - d . b h P h
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Idealized scheme of the o . .
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General Framework of Development capillaries” network

By considering only one way (and then reevaluating the
flux),onecanobtainthedischargethroughthecapillaries’
network.

Two main parameters influence the behaviour. These are
the slot’s width (it actuallyrepresents, amongothers, the
material’sdeformability)and the friction coefficient.

If these are appropriately chosen, the wanted dampening
and the known drop can be well represented.
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Single user interface for pre-and
post-processing

) Hydrod i led Ao .
« . Specifities of the Modeling System

Treatment of the section’s dilatation ~N

The classical Preismann
hypothesis sets out that
a pressurized flow can
be equally simulated
through the free surface
flow set of equations by

WOLF : an integrated package of free surface and pressurized flow models

The modelling system WOLF has been developed for almost ten years at the University of
Liege (HACH). WOLF includes a complete set of numerical models for simulating free surface
and pressurized flows

A user-friendly GIS interface makes the pre- and post-processing operations very convenient. tahdedtlgg Oe:ctﬂzrgior\)/;.slot &t
Import and export operations are easily feasible from and to various classical GIS tools. it

: . . \ J
Different layers of maps can be handled to analyse any physical or morphological
informations. The modelling system WOLF gives results concerning the flow and the section, resolving actually the classical Navier-Stokes equations, integrated on the wetted surface, with
The validation of the models has been performed continuously for many years and is still implicit development. To allow the implementation of an external pressure, the code shall be extended to analytical establishment of sections, and also of the parameters

running. Further researches are also currently undertaken. depending onthe sections, like e.g. the celerity and the Preisman slot.
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