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With the rapid increase in the number of patients with cardiopulmonary diseases, more
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cardiopulmonary

circulatory assist devices are also needed. These devices can be employed when heart and/or lung function poorly.
Due to the critical role they take, these devices have to be designed optimally from both mechanical and
biomechanical aspects. This paper presents the CFD results of a baseline model of a centrifugal blood pump for the
ECMO condition. The details of flow characteristics of the baseline model together with the performance curves and
the modified index of hemolysis(MIH) are investigated. Then, the geometry of baseline impeller and the volute are
modified in order to improve the biomechanical performance and reduce the MIH value. The numerical simulations
of two cases represent that when impeller radius and prime volume decrease the MIH value also decreases. In
addition, the modified geometry shows more uniform pressure distribution inside the volute. The findings provide
valuable information for further modification and improvement of centrifugal blood pumps from both mechanical and

biomechanical aspects.
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(a) Top view of impeller

(b) Cross-section view of impeller

Fig. 1 Impeller design parameter convention
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Fig. 2 Cross-section view of pump and detail view of bridge
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(a) Prototype 1(baseline)

(b) Prototype 2

Fig. 5 Isometric view of the investigated pumps
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Fig. 6 Mesh arrangement of the investigated pumps
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Table 1 Dimensions of the investigated pumps
Prototype 1

(baseline) Prototype 2
Volume[mL] 95 75
Radius of
Impeller[mm] 37 27
P, [degree] 33 16
B, degree] 30 40
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Table 2 ECMO operating condition and MIH values

Prototype 1
(basg};e) Prototype 2
Pressure difference[kPa] 53 53
Flow rate[L/min] 5 5
Rotational speed[rpm] 2368 3120
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Fig. 8 Velocity magnitude for investigated pumps
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Note

This paper is a revised version of a paper "Numerical Study
for Design of Centrifugal Blood Pump in ECMO condition"
presented at the KSCFE 2015 Autumn Annual meeting, Ansan,
Hanyang University ERICA, October 29-30, 2015.
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