Annual Report

HR BT The Research Institute for Science and Technology
G FE AT A Tokyo Denki University
REES Q20L-02

FEHL F130) /R ePTFE 8 BIRIRAT = A T4 O MRE I H i 0 BA 3 12 B3 2 BFge

. - Development of performance evaluation techniques for a pediatric ePTFE pulmonary
AlA (EX)

valved conduit

g (8, A - 5% - R BRAL)
@E‘E’

MR RE FUREMOCE, BT, BT TR, W
K4 (LA
G G - = S TN TS
FOREMORE, KERE TR, BT TR, Kb
KR4 B ER
FrE CEHs, FE - 5% - RN, W)

AR AARBER A, DI SR, FHAT

K4 gRER

g CEES. R - 52R - R BR(L)
FOERATE, BT, B TR, #)R
K4 AMEEZ

MERROBME (F130)

ABFFETIE, /N ePTFE 8BRS & A L& OVEREREMmHAT OB % 4 ARy L& L7z, /NEA ePTFE
FUMBIARA A & AN Ll O£ 7 V& ZHE UM L7 U/MLE 0 £ 7 0) 1Bk L, Fi A & E s T (Fluid-
Structure Interaction, LA, FSD % AW ZPNEIENRRE & FREEDZEBNI OV TEHMIIAIT o 72, & DFER,
JEJ 530, BREEAT . FREDETE L NETRENRE & PO ZBE 2R T 5 Z N AR Th o7, £z, /ML
B DWAROIEMHZ 5| & & 2 RREMITH 5 b OO /NMLIZFENICBIT RO
BWEASZENARETHDL EEBEZ BN, Z0OZ End, A ePTFE BHBIRAA & A T EIZH T 5 FSI
DA RMERRME S L7z,

(2 & ¥ Bulging sinus HIZ

MREAROBE (F0)

The purpose of this study is to develop performance evaluation techniques that can evaluate the
hydrodynamic characteristics of the pediatric ePTFE pulmonary valved conduit. Two types of analysis
models (Analysis models with and without pore) were created, and the flow condition and the behavior of
the leaflets were evaluated using Fluid-Structure Interaction (FSI). As a result, it was possible to
understand the flow condition and the behavior of the leaflets from the pressure distribution, velocity
distribution and deformation of the leaflets. Although the pore may cause fluid stagnation in the Bulgging
sinus, it was considered that the pore could prevent fluid stagnation in the leaflets. It was suggested that

FSI is useful as performance evaluation techniques for pediatric ePTFE pulmonary valved conduit.
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Fig. 2 Schematic drawing of pediatric ePTFE

pulmonary valved conduit
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Fig. 3 Mock circulation circuit
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Fig. 4 Pressure and flow rate wave forms
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Fig. 5 Still images of leaflets
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Fig. 6 Analysis models
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Table 1 Analysis and boundary conditions

Analysis Steady state
Turbulence model k-epsilon

Inlet condition 0.00 mmHg

Outlet condition 7.50 mmHg

Table 2 Fluid properties

Fluid H20
Density 998.2 kg / m?
viscosity 1.003x103kg/m * s

Table 3 ePTFE properties!

Density 2200 kg / m?
Young’s modulus 500 MPa
Poisson’s ratio 0.3
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(b) Analysis model with pore

Fig. 7 Pressure distribution
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(b) Analysis model with pore

Fig. 8 Velocity distribution
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Fig. 9 Deformation of leaflets
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