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Figure 1 Three dimensional model figures of oxygenator
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Figure 2 Diagram of pressure drop

experimental device
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Figure 3 Pressure drop-flow fitting curve of the

variable greenhouse and oxygenation chamber
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Figure 4 Simplified model of blood flow channel
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Figure 5 Grid independence verification
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Figure 6 Microscale 3D model
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Table 1 Structural parameters of microscopic model
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Figure 7 Velocity cloud diagram of cross-section
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Figure 8 Velocity cloud diagram of the

radial middle section

10 S 3 it 7E 3.0 L/min B 9 4% i o (] K
TRz B 7R E AR fr Ak BT — A B
FEIX, 978 DXT fiE 23 5 BOz AR B 5 a0 2
LR 3 O™ Y AT, o R AR R B T RE
FEARRN MBI X 5 R Ok 1A 9 R Y [ DX AH
XN 3% 2 AR B R E S
S F (L, TR R R UL R4 (5 S 6 24 (LA X 1R 2
URE/IN o B R A S, P T B R 25 R
RCJE A R Se e I B AL 5 1k S i R T,
FMIHE 0 B T ) 32 AR A SRR



X P, 45 A R U 0 AT 5 I I PR A 43

Rl ey e et S

(c) CHETHE
9 BHMAEEXEE

Figure 9 Partial magnified velocity vector diagram
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Figure 10 Pressure cloud diagram of oxygenator
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Table 2 Comparison of pressure drops between

simulated and experimental values
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Figure 11 Microscale velocity distribution cloud

diagram in transverse and longitudinal sections
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Figure 12 Scalar stress distribution cloud diagram
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Figure 13 Contour of wall shear stress

distribution cloud diagram
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Table 3 Equivalent scalar shear stress distribution
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Figure 14 Change of standard

hemolysis index with flow
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Analysis of Flow Field Characteristics and Hemolysis Evaluation in Oxygenator

LIU Deping', ZHENG Kai', LI Dongmei’

(1. School of Mechanical and Power Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Guangdong Shunde Inno-
vation Design Institute, Foshan 528300, China)

Abstract; Fluid motion in oxygenator has an important influence on its performance, but it is difficult to
observe its internal hemodynamics directly. In order to understand the fluid movement characteristics in an
oxygenator and predict its performance, this study analyzed the distribution of blood velocity, pressure and
wall shear stress in a typical oxygenator through pressure drop experiment and CFD numerical simulation. The
hemolysis performance of the oxygenator was evaluated by the hemolysis prediction model. The research results
indicated that in the low flow range, the simulated value of the isotropic porous media model was the same as
the experimental value,and the model could well simulate the flow of blood in the oxygenator fiber bundle, but
with the increase of flow,the deviation increases gradually; the internal velocity of the compound oxygenator
was in a gradient form; the internal pressure was concentric and uniform, and the pressure value was positively
correlated with the flow rate. The porous medium area was the main area of pressure loss,accounting for 87%
of the overall pressure drop; the high incidence of blood damage was located at the blood inlet and outlet.
Under the experimental flow, the standard hemolysis index NIH was 0. 049 2 ¢/100 L, which conformed to the
general design requirements of oxygenator. The results were helpful for researchers to understand the influence
of fluid motion characteristics on the performance of oxygenator, and could provide a reference for further per-
formance improvement of oxygenator.

Keywords: oxygenator; porous media; microscale; computational fluid dynamics; hemolysis



