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Bidirectional fluid-structure interaction analysis on pressure transmission of the venaflow

QU Zijun, LI Jing
School of Engineering Science, University of Science and Technology of China, Hefei 230027, China

Abstract: Objective To establish a bidirectional fluid-structure interaction model of the venaflow acting on the lower limb for
investigating its pressure and depressure modes, and analyzing the velocity distribution of venous flow in the lower limb and
therapeutic efficacy, thereby providing guidance for the resonable setting of working parameters of the Veneflow. Methods
The right lower limb of a 24-year-old healthy man was taken as the object. The outer contour was obtained with a 3D scanner,
and the inner diameters, wall thicknesses and resting blood flow velocities of the great saphenous vein, small saphenous vein
and posterior tibial vein were measured with color Doppler ultrasonography. A 3D solid model of the lower limb was built
with SolidWorks, and a bidirectional fluid-structure interaction model of the venaflow acting on the lower limb was
constructed with Ansys Workbench. Results The velocity distributions of venous flow in the lower limb in the pressure and
depressure modes of the venaflow were obtained. Conclusion Through the analysis with the bidirectional fluid-structure
interaction model of the venaflow acting on the lower limb, the pressure and depressure modes of the venaflow are optimized,
which can enhance the therapeutic efficacy and improve the safety.
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Figure 1 Solid model of human lower limb and its meshing
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Table 1 Geometrical parameters and resting blood flow

velocities of 3 lower limb veins
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Figure 2 Calculation process of bidirectional fluid—

structure interaction system
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Table 2 Meshing data of solid domain model
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Figure 3 Run mode for a single cycle
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Table 3 Material characteristic parameters of human

lower limb tissues
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Figure 4 Fluid domain model
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Table 4 Meshing data of fluid domain model
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Table 5 Comparison of blood flow velocity in pressure groups

205 PRI v fom s ARG EA L E ot a/%  Fag I Vjem- st FasE WM s AR b E 20 L 6/%
LA 19.96 19.96
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4.5 shnk4 21.77 9.07 21.48 7.62
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Figure 5 Load—time distribution of the '"0.9 s pressure group"
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Figure 6 Variations of blood flow velocity over time in pressure groups
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Figure 7 Variations of blood flow velocity over time

in depressure groups
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