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HEPIAHYH

To aipa glvat éva 6OvOeTO pEVGTH, TOL OTTOIOL N GVUTTEPIPOPA KaBopileTar amd Ta EpvOPd.
awpocpaipta (RBCs), ta omoio €xovv v KavOTNTO VA TOPOUOPPOVOVTOL KOl VO
GLOCMUATMOVOVTOL GYNUATICOVTOC OOUES YVOOTEG ™G Touleaux. Ao peOAOYIKNG Amoyng,
T epLOPA OGS PaAipLo OTTOTELOVY COUOTIONW alwpoVEVH G€ Eva NEVTMOVELO PELGTO, TO
TAGG L0, ®GTOGO TO aiplo GVVOAKE Bewpeitar un Nevtdvelo pevoto, Kabmg Tapovotdlet

PEOAETTIVOLLEVT] GUUTEPLPOPAL.

2V Tapovca £pYacic TOPOVCIALETOL VO GUOTATIKO OLLOPPEOAOYIKO HOVTEAO TTOL
Aappaver vwoOy”n TPELS SOUIKES UETAPANTEG GE YOUNAOVG OUUOTOKPITES. ZVYKEKPIUEVAL,
e€etdlovrar: évag tavuotng otabepng opilovsas mov TEPLYPAPEL TV TAPAUOPPOGCT) TOV
epLOPOV apoceapioy, €vag TAVLGTAG SLTNPOVUEVOD 1YVOLG TTOV TEPIYPAPEL TOV
TPOCAVATOACUO TV rouleaux, Ta omoia 6TV TapoHoo epyacio Bewpodviol GKaUTTa,
Kot TéA0g 10 péco péyebog tov rouleaux, to omoio Bempeitor 6Tt axorovBel pia dtakpity
katovoun Poisson. AvaAvOnkov toéco petofoatikég 600 Kot POVIHES GULVOTNKEG.
[MpaypatomromOnkav apBuntikéc npocsopoiwoels ot MATLAB vy ) pehétn tov
GLVONKOV aVTOV Ko Yo TNV €EETOGN TNG EMIOPACC PACIKOV TOPAUETP®V KOL EYYEVOV
WO0TNTOV TOV GLGTHLATOS, OTt®G 0 apBudc Capillary (Ca), to péco péyebog rouleaux ce

opporio (Neg), Kabdg Kot o1 adiGoTaTEG TOPAUETPOL €, § Kot B.

Ta oamoteAéopata  Otiyvouv OtL Ol gyyevelc mapaueTpol dadpapatilovv ToV
ONUOVTIKOTEPO POAO GTNV AVTIGTOGCT TOV CLCTHHATOG EVAVTL TG O1doTaoNg AdY® Pong,
KLPLOTEPO 1| TAPALETPOG €, EVA 1 TAPAUETPOS B delyvel va emnpedlel Tov puOUd e Tov
07010 EMTVYYAVETOL L OEGOUEVT] LOVIUN KOTAGTOON, OYL TNV 10100 TN LOVIUN KOTAGTOON.
H nopdpetpog € dtoatnpnOnke oe moAd PikpEg TIES, DOTE VO amoPeLyOel un avapevopevn
TOALTAOKOTNTA 0T0 amoteAécpata. EmmAéov, To povtého tpoPAénel 6TL GLGTNUATO LLE

VYNAOTEPO Neg VAL TEPIGCOTEPO EMPPETY OE ATOGVGCMOUATMOOT).

AéEelc  KAEWWI:  ALOPPEOLOYIKT)  LOVIEAOTOINGM, GLGCOUAT®OT  £pLOpOV
apoceopiev, youniog owpatokpitne, kotavoun Poisson peyéBovg twv rouleaux,

Metofatikéc Kot LOVILEG KATAGTACELS



ABSTRACT

Blood is a complex fluid whose behavior is governed by RBCs (red blood cells), who
bear the ability to deform and aggregate into coin-like structures known as rouleaux. From
a rheological point of view RBCs are cells suspended in a Newtonian fluid the plasma,
but overall, blood is considered a non-Newtonian fluid because it displays a shear

thinning-behavior.

In this work, a constitutive hemorheological model considering three structural
parameters is introduced at low hematocrit values. The three structural variables
considered are: a determinant conserved tensor accounting for the deformability of RBCs,
a trace conserved tensor accounting for the orientation of rouleaux, which in this present
work are taken to be rigid, and lastly the average rouleaux size hypnotized to follow a
discrete Poissonian distribution. Both transient and steady-state conditions were
analyzed. Numerical simulations were performed in MATLAB to simulate both these
conditions and to examine the influence on the distribution of key parameters and intrinsic
properties of the system, including variations in the shear rate (Ca), the average rouleaux

size at equilibrium (N¢q), and intrinsic dimensionless parameters like €, § and B.

The findings predict that intrinsic parameters play the most significant role in the system’s
resistance to flow- induced breakage specifically parameter €, while 3 seems to mostly
influence the speed with which a certain steady-state is reached, but not the steady-state
itself. Parameter & was kept at near zero values to avoid unexpected complexity in results,

and the model predicted that systems with higher N.,, are more susceptible to

eq-

disaggregation.
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