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Fig. 1 Schematic diagram of hollow fiber tube model
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Tab.1 Comparison of the maximum volume
fraction of red blood cells in the section at a
distance of 0.5L from the inlet under
different grid number models

o0 A% K SN
80 735 0.491 49
200 901 0.508 81
429 600 0.506 34
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Fig. 2 Velocity distribution of red blood cells at the

section 0. 5L away from the inlet
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Fig. 3 The radial velocity distribution curves of the blood

two-phase fluid in the hollow fiber tube

. 3 AT IV A R ) T G AL ) 4R
A #5 M AE 28 2 448 o0 b 00 O K T BE T I
(I IV PP R 9 A TR R I R A% A A S R /DN T I
VR B CRLR 2R W3 A ) BT I 1 4 4 2k R B ot
TR — 5 0y AR R L ol B0R A 21 40 i
(R A7 AE S AR AR 2 6 M TR Ui ) 19 378 3 » ek 2% $
TRBh . o A i 457 A 2T 20 3 B e
AN B ol L % 45 5 Chandran 2677 %
FA B i AR R A5 3 A BF 5T 45 18 — 2K
2.2 LLYNNAR AR 5 Boor A

Xof v A3 21 YA Y L0 40 i AE BE A ORI b
AR 1] AR B B R AT e SR T 3 A
Wom, A B S5 A DR E 55k 0. 20,0, 5L,
0.8L, 18 4 45 T LU A0 M AE#E A 11 0. 5L #im 4b
AR 1] B A RR 0 B o A 45 R R L FEAR ) L 4T
20 it 7 R 1AL A7 R T 7 AR T AR KR T 4
JHf0 328 TS R T L 5 A T Kb 4T 4 B AR AR 2 B e = 0. 45
FH L o BE T Ab 2T 40 Jf R B 43 B0 N I/ T E AR

g
Q

OCOO0O00O0O0O00O000000
WWEARRRNNRRNRNRNOIOIO
OO IRWRIINROS IR

B4 ABEANTO0.5L WAL MR AR H i
AR B A
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section 0. 5L away from the inlet
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Fig. 5 Volume fraction distribution curves of red
blood cells along the radial direction at

different sections
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Hemodynamic numerical simulation

of hollow fiber tube based on two-phase flow Euler method
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Abstract: Three-dimensional numerical simulation of blood two-phase flow in artificial liver hollow

fiber tubes is carried out, and blood flow velocity distribution, radial volume fraction distribution of

red blood cells (RBC), viscosity distribution and the effects of wall surface conditions on volume

fraction distribution of RBC are studied. The results show that the viscosity of RBC is high near the

axis and low at the wall surface; the flow rate of RBC is slightly higher than that of plasma; the

volume fraction distribution of RBC along the radial direction presents a bimodal shape, and with the

increase of the distance from each section to the inlet, the volume fraction of RBC near the wall surface

gradually decreases and the volume fraction of RBC at the wall surface gradually increases; under

different wall surface conditions, the volume fraction of RBC at the wall surface increases with the

decrease of the endured lift, and the tendency to move away from the wall surface weakens.

Key words: hollow fiber tube; blood two-phase flow; numerical simulation



