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Study on bending angle of a blood flow meter using a curved pipe for a ventricular assist device
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Abstract: We have developed a blood flow meter using a curved pipe for a ventricular assist device. The purpose of this study

is to evaluate the influence of the bending angle of a curved pipe on flow measurement by means of a computational fluid

dynamics (CFD) analysis and an in-vitro test. First, we analyzed the pressure distribution in the curved pipe to determine the

measurement point for the blood flow. Next, the measurement performance in actual models was evaluated using a mock

circulation loop. As a result, the measurement positions for the blood flow were determined. In the measurement performance

test, the errors between actual model and the commercial flow meter were 15%, 10%, 3% and 3% of the bending angle models

of 30°, 60°, 90° and 120°, respectively. We confirmed that it is possible to measure the flow rate accurately in the curved pipe

with bending angle from 60° to 120°.
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Table 1 Pressure distribution and maximum pressure position of curved pipe for each model

Bending angle 30° 60° 90° 120°
Measurement 101.26 101.48 101.63 101.86
point for the 100.88 10103 i 101.18 101.41
H 37 =
centrifugal 10043 e w05t N = 10073 A 100,96
force -y i 2o
and 100,06 w\h 100.13 e s 100.28 ’,;‘__1- 100.43
i m 95 683 99,908 95 583
compensation [ mf;?.'g‘]’s Pt (i) (mmtg]
of the
static pressure
Measurement point for the centrifugal force A :Measurement point for the compensation of the static pressure

Flow rate of blood flow meter [L/min] Flow rate of blood flow meter [L/min] Flow rate of blood flow meter [L/min]

Flow rate of blood flow meter [L/min]
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(d) 120°

Fig.1 Average error rate between flow rate of commercial flow

meter and actual blood flow meter
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