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Establishment of the geometrical optimization method to decrease hemolysis level
in blood pumps by the computational fluid dynamic analysis
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As the method to estimate hemolysis level of blood pumps by the
computational fluid dynamic analysis, the unsteady transport equation method was designed that
quantify the hemolysis level on the pump outlet where the hemolysis amount was transported as
passive scalar that had been generated inside the pump. The results of method were compared with
that of the conventional method that quantify the total hemolysis level in the pump where the
exposure time that induces the hemolysis amount in each calculation cell was approximately
estimated. The coefficients of determination that indicate the correlation between the computational

fluid dynamic analysis result and the experimental analysis result were larger in the unsteady
transport equation method than in the conventional method. Therefore, the unsteady transport
equation method is found to be more precise to estimate the hemolysis level in blood pumps.
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