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INTRODUCTION

In spite of anabundant literatur@bout magnitude
and effects ofwall shearstresses (WSS) at thearly
stage of development of atherosclerosind mural

"sees" theboundary layer as arincrement of the
effective arteryshape). The inverse iterative method is
the following: 81 is updated aeveryiteration until the
velocity at theedge ofthe boundary layematches the
perfect fluid velocity.

RESULTS

Results are given for the ca@el. In fact, changing
this length parameter is equivalent talivide the
Reynolds number by the sanfiactor (this similarity
result is simplyobtained using 6R, as the reference
length for the adimensionalisation). Moreover, results
are insensitive to the entry profile (i.e. thgpstream
boundary layerthickness)after a short entry region,

thrombosis, there are no reports about the evaluation of whose lengthincreasesvith Re and decreasesith a.

high shear stresses inadvanced occlusive lesions.
However, they are likely to play a role in the
mechanism of thrombo-embolisiand artherosclerotic
plaquesrupture. Navier Stokes solversare now very

accurate to compute WSS. Neverthelesspresendthat

the asymptoticmethod provides a bettemnderstanding
of the structure of the flomnd ofthe relevant scalings
as well. Computational time iwvery short, so the

parameters may be changed easily and their influence can

be analysedFor example, the use of aimteractive
boundary layedirect method allowed us t@ropose a
simple scaling lawbetween maximal WSS, flow
Reynolds numbeiand geometrical parameters of the
stenosis [1], whicttan be used irlinical practice. But
this methoddid not allow to compute theseparation
downstreamthe stenosis. Our aim igherefore to
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complete the analysis of the flow, including separation, |

by use of the IBL semi inverse coupling method [2].

METHOD
The geometry is aircular pipe of initial radius R

with a stenosis (ofsmall curvature) oflength DR,
(chosen as longitudinal scalajd ofradius reductioru.
Reynolds number = Ro/v is large enough so that

Boundary Layettheory holds. Toevaluatethe flow in
this geometry we use thkteracting Boundary Layer
(IBL) method which comes fronaerodynamics. The
pure relevantasymptotic method (atinfinite Re) for
those flows is the tripleleck theory [3]; but thelBL,
although not strictly apure asymptotic method, is
nevertheless veraccurateeven atmoderate Reynolds
number. Thefluid is supposed to be incompressible,
Newtonianand the flow to be laminar, stationary and
axisymetrical. The two last hypothesa® infact very
restrictive in biomechanicdlows, but theyare widely
used incomplete NavielStokes computations [4]. The
key of thelBL method is to supposthat the flow is
structured intwo layers, theperfect fluid coreand the
boundary layer whose displacement thickness &1
increasesinderthe action of theperfect fluid velocity;
then the growth o®4 interacts with theperfect fluid

velocity by flux conservation (irfact the perfect fluid

As expectedfrom experimental resultsand Navier
Stokes simulations, dixed radius reduction increasing
the Reynolddeads toseparation of the flovafter the
throat (see figurel); the same resuticcurs at constant
Reynolds increasing. As far we know, théBL inverse
method wasnever employed tostudy such internal
flows. Its short CPU time (<5 min) is promising.
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Fig. 1 Skin frictionevolution i e=50, Re=100 and

Re=500 (normalised with the upstream Poiseuille value).

CONCLUSION AND PERSPECTIVES

An alternative method to a complete Navi&tokes
resolution has been presented, the resutiscomparable
andinvolve a much smaller computational tinaad a
better physicalunderstandingNote that this method
may beapplied inany internal flow even in turbulent
régime, in this case ad hocclosure relation has to be
used. This method will allow the study of the numerous
geometrical configuration§.e. a value) and Reynolds
number influencaipon separation lengtand maximal
reverse WSS in the recirculating zone.
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