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3 Particle Image Velocimetry®
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Fig. 1. TAL models; A) 15-degree model, B) 45-degree model, C) 90-degree model, D) shamanics of the
artificial lung representing the inlet and outlet of blood flow, the location of the fiber bundle and the
angle of expansion of the chamber.
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2 Reynolds-averaged Navier-Stokes

W

turbulence kinetic energy

4 user-defined source terms
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Fig. 2. Generated mesh in the 45-degree model.
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Table 1. Analysis of independency of solution from the mesh size.
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Table 2. Comparison of Z0 in the artificial lung with 45 degree angle and inlet volumetric flow of
4 I/min for turbulence models of k-¢ realizable and k-m Standard with experimental results [8].
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Fig. 3. Inlet of the fiber bundle.

4,0 Ae-g e yd £0-0 a3 V10—l e /Y M/SU + 51 s paw 3L g gl )3 Lo yund Al 1 (6399 falle ;5 S o9 -F JSW

Fig. 4. Velocity distribution at the inlet section to the fiber bundle at the peak of the systole, velocity range is
from 0 to 0.1 m/s; A)15-degree model, B) 45-degree model, C) 90-degree model.
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Fig. 5. Velocity distribution at the inlet section to the fiber bundle at the end of the systole, velocity
range is from 0 to 0.1 m/s; A)15-degree model, B) 45-degree model, C) 90-degree model.
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Fig. 6. Velocity distribution at the inlet section to the fiber bundle at the end of the diastole, velocity range is
from 0 to 0.1 m/s; A)15-degree model, B) 45-degree model, C) 90-degree model.
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Fig. 7. Velocity vector at the beginning of the systole for A) 15-degree model, B) 45-degree model, ¢)
90-degree model.
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Fig. 8. Velocity vector at the end of the systole for A) 15-degree model, B) 45-degree model, C) 90-degree model.
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Fig. 9. Velocity vector at the end of the diastole for A) 15-degree model, B) 45-degree model, C) 90-degree model.
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Table 3. Planar mean shear rate for different expansion angles at the beginning and at the end of systole and
at the end of diastole.
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Fig. 10. Shear stress distribution at the beginning of systole for A) 15-degree model, B) 45-degree
model, C) 90-degree model.
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Fig. 11. Shear stress distribution at the end of the systole for A) 15-degree model, B) 45-degree model,
C) 90-degree model.
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Fig. 12. Shear stress distribution at the end of the diastole for A) 15-degree model, B) 45-degree
model, C) 90-degree model.
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Fig. 13. Shear rate distribution at the beginning of systole for A) 15-degree model, B) 45-degree model, C)
90-degree model.
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Fig. 14. Shear rate distribution at the end of the systole for A) 15-degree model, B) 45-degree model, C)
90-degree model.
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Fig. 15. Shear rate distribution at the end of the diastole for A) 15-degree model, B) 45-degree model, C)
90-degree model.
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Table 4. Z0 changes with Stroke Volume (SV) in 15, 45 and 90 degree models for the present study, experi-
mental results and numerical analysis of Schewe [8].
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Table 5 Z0 changes with fiber bundle path length in the 45-degree model.

Z (mmHg)/(I/min) (€M) yud &iwd yumno Job
<IYEY AR
<IYYY \YIY
-5V Y-

2l bl e ool a8 [A] gud addllas 4y G adllas (] 3
s U ol ganllas gl ol ) 1 ol 005 3,155 Jgds
slas w3 e agl; ol wdl b [A] 5ud (il Jde 4 Cond (55268
owamdre Cyaody 433 YO dyoli (ol ol .l prdy o3 dalllas o0

ool 538 dalllae ) (g5l Je

K-€ Jso 93 zuls (sauslio ¢ pian a3 o (ialS |y las sbo) Jlazs]
LK-0 Jso gl yigo 3olas p ol anlllas o3kl 3550 Jao) k-
oade ¥ Jads )3 a5 joblen (Y Jgas) o)l Vs alfislel gols
S ol anisly Suuo u‘)u.u G S ol (gaslllas pols o]

Siledse slad g cunl (025 S & S0P sl 35 e ) ]

0f+¢



OF <A U OYAR dbo V¥ o JL‘“ N D)lAM HY 0,93 ‘).....g)ml ;i.a;ls‘o Uw.\...e(c d..;)mu

[A] g axlllas U pils asilae g5lwde glad dulis § Jois

Table 6. Comparison of modeling error of the present study with the study of Schewe [8].
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