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Optimization and design of an impeller assist heart pump device

YANG Xiao-chen'*, ZHANG Yan®,-GUI Xing-min'"*
(1. Aeroengine Numerical Simulation-Research Centers—School of Jet Propulsion,
Beijing University-0f Aeronautics-and Astronautics, Beijing100191, China;
2. Departmentof Cardiovascular Surgery, Fuwai Hospitals Beijing 100037, China)

Abstract: _Design ‘ideas and techniques-applied i aeronautical turbomachinery were used
to develop the impeller blood pump-EEAP-1., which was designed for clinical use for Asian
patients. By combining aeronautical-tirbomachinery technique with medical need, an inte-
grated rotor and a cantileyver stator were applied in the structure design, a further improve-
ment was made-in the tandem cascades stator and the impeller blood pump LAP-1 was ob-
tained. The simulation results of computational fluid dynamics show that, the pressure rise
characteristic of blood pump LAP-1I meets the medical requirement, and the flow status in
the pump is fluent. The maximal comparative shear stress (S) value is reduced evidently;
and the streamlines show that the longest time required for blood to travel through the pump

is decreased, thus the property of anti-hemolytic application is improved.

Key words: impeller assist heart power device; aeronautical turbomachinery;
computational fluid dynamics; integrated rotor; cantilever stator;
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Fig.1 Three-dimensional blade profiles
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Fig. 2 Meridional view of the interior interface
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pump LAP-1I
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