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On the Influence of Blade Outlet Installation Angle on Hemolysis
Index of Archimedean Spiral Implantable Blood Pump
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Abstract: To address the issue of high hemolysis index that often occurs during the operation of interventional
blood pumps, this study is conducted on the influence of the blade outlet installation angle on the hemolysis index
of Archimedean spiral interventional blood pumps based on CFD. Firstly, using Fluent, the three-dimensional
incompressible turbulent flow field inside the blood pump is numerically simulated based on computational fluid
dynamics to analyze the impact of the blade outlet installation angle on the blood flow velocity and average
pressure inside the blood pump. Secondly, the Lagrange hemolysis estimation method is employed to obtain the
flow trajectories and parameters of red blood cells inside the blood pump. Finally, an average hemolysis index
estimation model is established to calculate and analyze the influence of different blade outlet installation angles
on the hemolysis index of interventional blood pumps. The results show that when the blade outlet installation

angle is 85°, the Archimedean spiral interventional blood pump has a relatively better shear stress distribution,
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with an average hemolysis index of 0.001 337%, indicating a better hemolysis performance. This provides certain
theoretical support for the optimization of structural parameters of interventional blood pumps.
Keywords: interventional blood pump; hemolytic performance estimation; Archimedes screw pump;

computational fluid dynamics
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