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Multi-scale Blood Flow

Blood flow in coronary artery (Asakura & Karino, 1990)
Macroscopic scale

Fluid flow
A

Mesoscopic scale

Q,=335 ml/min

s = —= Macroscopic flow
Microscopic cell behavior
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Blood flow in capillary (Skalak, 1969)
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Cell flow

‘.. * Microscopic scale
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time simulated

HCT (%) # RBC/1
%) PU 1ohrs@ES [s]

5 15.88 2.01
15 31.75 1.47
25 47.63 0.41
35 63.50 0.24
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Flow direction —»
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axial veloxity [um/s]
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Fluctuation of RBC Velocity (Simulation)
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Hct = 15.7%

Axial velocity

0. Radial velocity
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Comparison of the RMS Velocity

W =100 um D =106 um
u, =0.25mm/s Uy =0.5mmis
Hct = 15.7%
@ Pure water 5o,
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Multiscale Analysis of Blood Flow
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Macroscopic flow analysis Velocity profile Re = 0.005
Uy = 100 um/s
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Cell flow analysis
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Local cell concentration, Hct

In e = k x Hct
Hp

Local fluid viscosity, u Normalized y-axis
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Re =2 7
D, =200 um Macroscopic flow field
U, = 10 mm/s N-S eg.
Continuity eq.
B. C.
In :V=u,
Out:P=0

56,729 nodes
53,200 elements
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Principal strain
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