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Improvements of Blood Pump Configurations for Less Thrombosis and Hemolysis

Souichi NIINO, Kei KUMAMOTO, Hiroshi TSUKAMOTO and Koji MIYAZAKI

We conducted computational fluid dynamics (CFD) analysis of centrifugal blood pumps by using commercial code
CFX-5 for improvements of a thrombotic and hemolytic performance. We also investigated effects of washout holes of the
impeller on thrombus formation around the shaft. Washout holes enhanced flows around the shaft behind the impeller.
Numerical simulation suggested that the thrombus formation was suppressed when the position of washout holes was
moved to the center of impeller in a radial direction. As for hemolysis, large radial gaps between an impeller and a casing
prevented hemolysis although the pump head was slightly decreased.
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Fig.1 Sectional view of centrifugal blood pump
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Table 1  Number of elements
Impeller Inlet Outlet Total
347,262 40,224 61,605 449,091
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(a) Impeller

(b} Casing and pipe systems

Fig.2 Computational domain and grids
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Fig.3 Sectional view of centrifugal blood pump

Table 2  Position of washout holes and radial gap

P (mm) G (mm)
7.5~14.5 1.5~7.5
Standard model 8.5 1.5
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Fig.4 Sireak line in AA' cross section
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Fig.6 Performance curve of the centrifugal blood pump
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Fig.7 Streak line in AA’ cross section
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Fig. 9 Performance curve of the centrifugal blood pump
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Fig.10 'Wall shear stress distribution
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Fig.12 Performance curve (G=1.5-7.5)
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