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An Experimental Setup for Measuring the Performance of Blood Pumps
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ABSTRACT

We present an experimental setup for measuring the mechanical performance of centrifugal blood pumps. Using a 3D printer

to construct supporting parts and magnetic couplings, we developed the measurement setup that can be used for various types

of blood pumps. The experimental setup is equipped with sensors to measure a variety of mechanical characteristics of blood

pumps including pressure, flow rate, torque, temperature, and rotating speed. Our experimental measurements for two

commercial blood pumps are consistent with data provided by manufacturers, which indicates that the our setup offers the

accurate measurements of blood pump performance. Utilizing the experimental setup, we tested aqueous glycerin solutions

mimicking the density and viscosity of blood, which enabled us to predict the difference in operations using water and blood.
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Fig. 1 Experimental seup for measuring performance of blood
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Fig. 2 Shape of (a) commercial blood pumps A and (
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Fig. 3 Supporting plates and magnetic couplings constructed by 3D
printing for commercial blood pump A (left) and B (right)
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Table 1 Properties of glycerin solutions.

F&9 2% (kg/m’) A% (Pass)
0% 998 0.001
26% 1,061 0.00213
40% 1,098 0.00365
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Fig. 4 Performance curves for (a) commercial blood pump A and
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(o) pump B
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Fig. 5 Dimensionless performance curves for (a) commercial blood
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Table 2 Uncertainty analysis for measurements of blood pump
performance

Error components

Test error sources ———— —— Uncertainty
Bias limit | Precision limit

04
(2.8%)

0.016

(0.2%)
0.0020
(3.8%)

1.019
(0.034%)

Pressure (kPa) 0.2 0.047

Flow
(L/min)

Torque
(N-m)
Revolution
(rpm)

0.01 0.012

0.001 0.0017

1 0.2

N

3.1 33 & M(cavitation)
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