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Abstract — In this study, the characteristic of fluid flow in the new type lung assist devices has been established using
computational fluid dynamics(CFD). For the modeling, the hollow fiber was ignored, and vertical types and tangential
types were used for the model. Which was to analyze the flow characteristics of the fluid flow model when there exists 1
and 2 input/output ports, and when the input/output ports is located at the center of the cylinder and at the tangential
direction with the cylinder wall. The modeling results showed that it was possible to eliminate no-flow region(stagnant
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layer) as shown in the vertical type when an inlet and an outlet were installed on the tangential direction of the cylinder
as shown in the tangential type. Also, in the tangential type, vortex-type flow appeared as dominant, and it showed a
complicated flow not deviated to one side. When the number of input/output was two, there was no deviated flow, and
complicated flows were generated all across the tube. From the test result, it was found that input/output of flow was
tangential type and complicated flows with no stagnant layer would be generated when there are two inputs/outputs,

respectively.
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Fig. 1. Dimension of implantable artificial lung type for modeling.
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Fig. 3. The 2D modeling results of velocity distribution in vertical types. (a)Modeling results of velocity distribution from the 2D point(vertical
and horizontal section) of view in vertical type 1. (b)Modeling results of velocity distribution from the 2D point(cylinder sections) of
view in vertical type 1. (c)Modeling results of velocity distribution from the 2D point(vertical and horizontal section) of view in vertical
type 2. (d)Modeling results of velocity distribution from the 2D point(cylinder sections) of view in vertical type 2.
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Fig. 4. The 3D modeling results of velocity and state pressure distribution in tangential type.
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Fig. 5. The 2D modeling results of velocity distribution in tangential types. (a)Modeling results of velocity distribution from the 2D point(ver-
tical and horizontal section) of view in tangential type 1. (b)Modeling results of velocity distribution from the 2D point(cylinder sec-
tions) of view in tangential type 1. (c)Modeling results of velocity distribution from the 2D point(vertical and horizontal section) of view
in tangential type 2. (d)Modeling results of velocity distribution from the 2D point(cylinder sections) of view in tangential type 2.
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Fig. 6. The 3D modeling results of state pressure distribution in tangential type.
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Fig. 7. The 2D modeling results of state pressure distribution in tangential type. (a)Modeling results of state pressure distribution from the 2D
point(vertical and horizontal section) of view in tangential type 1. (b)Modeling results of state pressure distribution from the 2D
point(cylinder sections) of view in tangential type 2. (c)Modeling results of state pressure distribution from the 2D point(vertical and
horizontal section) of view in tangential type 2. (d)Modeling results of state pressure distribution from the 2D point(cylinder sections)

of view in tangential type 2.
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