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Abstract: A previous study showed that hemodynamics is correlated with stenosis in the coronary artery. The flow
characteristics and the distributions of the hemodynamic wall parameters in the coronary artery are investigated under
physiological flow condition. The present study also aims to establish the mechanism of the generation of
atherosclerosis by analyzing the hemodynamic variables in the coronary artery where atherosclerosis frequently occurs.
The stenosis phenomena due to atherosclerosis are related to not only the biochemical reaction between blood and
blood vessels but also the hemodynamic factors sush as flow separation and oscillatory wall shear stress. As the
bifurcated angle increases, the size of the recirculation area that appears in the cross section increases and disturbed
flow is observed in this area. We speculate that this area is the starting point of atherosclerosis in the coronary artery.

1. M2 th ool ANl A HAe] AR
gl obd F3 sidel gl FHolY]
B 43 o oMol @ SEd 4 gRolt

Fage FABR P A Fad AP BAR e HEUgEs el o 15%0
F sholth wEEH GFEARE WEde] A AN, A&FolE EARI ohd wwn
HAEH  A5QD W™ A ¥ <= (percutaneous o} AP Eo] = AL wE FuZy A
intervention)®] W Ale] Wglo] Amol APd AW o FEo] wrh EAR hAye] setstd P
o AUNAAT opA sfAefof & HA|E<] Hol 3 WL s Al Ao Ay RS A
1 Corresponding Author, suhsh@ssu.ac.kr 7F = Ao R sy o] Fito] gk A=
© 2010 The Korean Society of Mechanical Engineers gt WA B =RAE FAEwo] 7§




894 N5 - e
b2 @4 wsel W FESYN dRojsy
Qe $EF AT agn o AFA
g wgon wEv 4g% AE A ARPEe

(—) 2
ks l:<§(Phys1ologlcal flow)ell ¢]slo] H3o]
A A A FEure]/ 52, Bk o] 2}
e e wdiE (Dlsturbed ﬂows)O] A
i, o] Qlste] HuhgEe W AdgHy =
< Ae-gg ol F—i}é}ﬂ] lﬁ: WA o]
A&kt
L=

FA 1 OSIZF-EH W5
FoA e R A94 2 w9
o WA RS cF3SIY oSl FR-H e
AAAA ] HddgHe] =23 wsE 4F
Aoz vehiH 4 ( Bt d
G (r, ) o REE FEXA fh

4 @ ge uE

A 2

E=

@) 2ol A7

OSI = — @)

S\]

Il
|-
O\

i

2

3)

OSIZES 0914 0.5 Akele] & 7AW F=
AR A qHelA AA vela Aesh
freol fle 3tolA e A YebdTh

TP 3 BAEY AR WERES
e AFEA B ] Astel faALY
EVIDE ol §343AT AN T2 A8

e o
FgAe AW

A @A p= BE, v S= WE, T
A, ¢ THEHFE Yelal W S
source term ©| T},

ol fEol wek HFE AlEw ol Aol A
WS sy A s Rl RARA S
UeElE FARAALS o] &slodof st B o
*_rLoﬂ*ﬂb gou/] _'Qrtﬂ-dzi }H;G_Q zk q.E]_lH:
Aoz Az 24 (5)9 £ Carreau model S ©]
g35to] g A4S JeERh Y

n—1

— )14+ ()] 2 )

‘l {
[

lo rf

4

n= 1.+ (19

21 (5)dA pe GHAGERAGAT)L, g,
FRAGEAARN A% 0 7 SR
s} Aol

ool

Proximal Dia.(@ tube): 3.75mm

Branch Length :25mm
Main tube Len /Branch Length :25mm
:50mm

Branch Dia.
:2.5>2.25mm
Main tube & branch Angle
:30,45,60,90° Model
Distal Dia. (main tube): 3.25
(a) Schematic diagram
300 450 60° 900

(b) Geometry models and meshes

Fig. 1 Idealized geometries of the coronary artery



B 75e A st e 948 A= 895

400 0.25
Pressure
=== Velocity

300 -

appied pressure waveform(Pa)
obtained velocity waveform(m/s)

0.28 0.68

.04 0.6 0.8
time(s)

Fig. 2 Applied pressure and velocity waveforms for
the inlet boundary condition
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(a) 30°

Fig. 5 Wall shear stress distributions in the coronary

artery
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Table 1 7, and OSI for different positions

Point 4

POiIlt3D\//

7, [Pa] oSl

Point 1 0.13287 0.30896

. Point 2 2.75023 0.06544

% Point 3 1.51152 0.05915

Point 4 6.01929 0.08173

Point 1 0.02011 0.47166

o Point 2 3.29246 0.06574

» Point 3 1.49009 0.05991

Point 4 6.27971 0.08077

Point 1 0.04546 0.44192

. Point 2 3.62585 0.06863

60 Point 3 1.38275 0.05892

Point 4 5.45529 0.07739

Point 1 0.06040 0.46943

90° Point 2 2.96764 0.07869

Point 3 1.42950 0.05968

Point 4 2.86631 0.08241
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