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Abstract © The power-law model has been very popular to predict hemolysis numerically, but it has a few
limitations. As an alternative, the viscoelastic model was suggested to address the issues. The viscoelastic
model is a strain-based model based on the mechanical properties of the red blood cell. The model assumes
that the hemolysis is governed by two different time scales, unlike a single time scale of the power-law model.
An issue of the viscoelastic model is that it is not applicable to a practical problem, as a zero-dimensional
model by nature. So, this study aims to extend it to realistic three-dimensional problems and evaluate the
accuracy of predicting hemolysis. To this end, an Eulerian approach is applied to the viscoelastic model. Then,
a few hemodynamic flow problems are tested to validate the power-law and viscoelastic models using

experimental data.
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Fig. 1 Two time scales regimes on predicting hemolysis
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Table. 1 Comparison of hemolysis in cannula
( Converting the hemolysis amount in 14G as 1)

13G 14G 16G
Experiment data 0.29 1 1.7
Power-law model 0.31 1 243
Viscoelastic model 0.74 1 141

Table. 2 Comparison of hemolysis in cannula
( Converting the hemolysis amount in Cone-type as 1)

Cone-type | Channel-type
Experiment data 1 1.15
Power-law model 1 0.32
Viscoelastic model 1 047

Table. 2 Comparison of hemoalysis in cannula
( Converting the hemolysis amount in CP cone as 1)

CP cone Prototype
Experiment data 1 8.14
Power-law model 1 0.35
Viscoelastic model 1 1.92
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