Iranian Journal of Biomedical Engineering
9 (2015) 133-142, www.ijbme.org

Numerical Study of the Performance of a Blood Pump by Comparison of Three
Different Impeller Blade Geometries to Improve Efficiency and Decrease Blood
Damages

E. Nammakie®, H, Niroomand-Oscuii?*, F. Ghalichi®, M. Koochaki*

IM.Sc., Division of Biomechanics, Department of Mechanical Engineering, Sahand University of Technology, Sahand, Iran

2Associate Professor, Division of Biomechanics, Department of Mechanical Engineering, Sahand University of Technology,
Sahand, Iran
3 Professor, Division of Biomechanics, Department of Mechanical Engineering, Sahand University of Technology, Sahand,
Iran
4M.Sc., Division of Biomechanics, Department of Mechanical Engineering, Sahand University of Technology, Sahand, Iran

Receipt in the online submission system 12 November 2015, received in revised form 10 January 2016, accepted 24 April 2016

Abstract

Myocardial diseases are on the rise all over the world and due to lack of sufficient donars, heart
transplants-are not the perfect solutions to treat all patients with heart failure. Therefore, in recent
years, blood pumps have received a worldwide admissibility and have become the unrivalled tools for
replacing a failed heart. In addition to biological needs such as sufficient head and flow rate, an assist
blood pump should be in an acceptable margin of safety in termsof blood injuries-such-as hemolysis
and thrombosis. Reducing blood damages, ‘minimizing dimensions, reducing exposure time and
simulating blood flow of natural heart are amongst the greatest challenges in designing assist blood
pumps. One of the ‘most important factors in.determining the amount of blood injuries inside the
pump is the blades’ shape of different parts of the pump. Studies have been conducted about heart
pumps show that it is feasible to increase the efficiency of the pumprand reduce the stagnation points
that lead tothrombus formation by changing the type of blades of the impeller. The purpose of this
study is to compare the performance of several airfoils for the blades of the impeller of an‘assist heart
pump in order to optimize the performance and efficiency of the pump and reduce blood damages.
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