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Abstract: An experimental-computational hybrid simulator for hemodynamics in
cerebral artery is developed as a first step toward biofluid mechanics in
microgravity. A realistic model of cerebral artery is reproduced from 3-D shape
date taken by MRI. Three-dimensional distribution of steady blood flow in the
model is measured by using an index-matching stereo PIV technique. The
computation results are in good agreement with the present experimental data.
Some features of pulsatile blood flow are revealed from the computational results.
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Fig.1 3-D data of a cerebral aneurysm.
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Fig.2 Silicone model of cerebral artery.
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Fig.3 Index-matching stereo PIV.

Fig.4 Cross-sectional cut of silicone model of cerebral
artery with a laser light sheet.
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Fig.5 Typical result of index-matching stereo PIV.
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Fig.6 3-D plot of index-matching stereo PIV results.

This document is provided by JAXA.



EROFHENLE ISR LT Thoi, AR M B
WIZHEESL A VA% 120~370 OFH TR L &
T,

2.3 BUEREMN

AIRAFEEIC L DHIK CFD 21— R % W T
RN B AT o T2, Fig7 ITHEK 72 R LT DO TH D,
BET W AW ) & R B RT3 5728, iR E
EEERETH D Stokes layer |ZEETH43 2w L
A Y —HBE T EEIZER T T,

Fig.7 Grid system for CFD.
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Fig.8 Boundary conditions and inlet-outlet conditions.
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Fig.9 Inlet condition: (a) 1st acceleration (0.162s), (b)

peak systole (0.2295s), (c) 1st deceleration (0.297s), (d)
2nd peak systole (0.486s), (e) 2nd deceleration (0.815s).

864

Table 1 Conditions of CFD and experiment for steady

blood flow.
CFD Experiment

Dennsity [kg/m®] 1055 1145
Kinematic viscosity [m?/s] 3.7x10°® 4.91x10°
Reference diameter [m] 4.5%x1073 13.5%x10°°
Flow rate [ml/min] 96 381
Inlet velocity [m/s] 0.086 0.044
Reynolds number 122 122
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Fig.10 Comparison between CFD and experiment.
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Fig.11 Comparison of velocity profiles between CFD and
experiment
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Fig.12 Distribution of instantaneous wall shear stress.
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