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CFD Analysis of inner pressure distribution in a magnetically suspended Total Artificial Heart pump
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Abstract: A magnetically suspended total artificial heart has been developed with a single magnetically suspended motor.
The device has double pumps which replace left and right ventricles. Impellers of left and right blood pumps, which are
connected with a rod, are set at the both end of the maglev stator and driven at identical rotating speed. The HQ curves of
the total artificial heart pump which have rotor-impeller with balancing holes are flat. This total artificial heart pump which
have rotor-impeller with balancing holes achieves that the pump head change response to the flow rate change is small. The
inlet side average pressure is almost same compare with the pump which has rotor-impeller without balancing holes and
with balancing holes. On the other hand, the rod side average pressure of left heart pump which have rotor-impeller with
balancing holes is smaller than without balancing holes, and each values are 63mmHg, 48mmHg, respectively. The
pressure distribution of this total artificial heart pump is mostly influenced by the left bottom pressure (rod side pressure).
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Fig.1 Total artificial heart with single maglev motor
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Fig.2 Total artificial heart test model

Table.1 Axial clearance between the pump casing and the
rotor-impeller

Number | Clearance gap [mm]
1 0.4
2 0.8
3 1.1
4 0.6

1:Inlet side of the left impeller, 2:Rod side of the left impeller
3:Rod side of the right impeller, 4:Inlet side of the right
impeller
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A: Regular size mesh
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B: Smaller size mesh
Fig.3 Mesh model for CFD analysis
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HQ property (Left heart side pump)
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Fig.4 HQ property of CFD analysis compare with experiment
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Fig.5 Left and Right pump head at 2100rpm, SL/min
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(a). Regular mesh size result (without BHs)
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(b). Smaller mesh size result (with BHs)
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(d). Smaller mesh size result (with BHs)
Fig.6 Pressure contour figure of axial direction
(Contour range: 0~100mmHg)
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Fig.7 Pressure contour figure of left pump inlet side
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(a). Regular mesh size result (b). Smaller mesh size result
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(c). Regular mesh size result (d). Smaller mesh size result
(with BHs) (Contour range: 0~100mmHg)
Fig.8 Pressure contour figure of left pump shaft side
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