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Investigation of wall thickness at a measurement area in a blood flow meter using a straight cannula
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Abstract: We have developed a miniaturized blood flow meter using a straight outlet cannula of an artificial heart. In this
study, we investigated effects of wall thickness of a measurement area on a flow measurement performance. We prepared
three tested models having wall thicknesses of 0.01, 0.1 and 0.75 mm respectively. Strain gauges were attached on these
measurement areas. The measurement performance of a flow rate was evaluated. As a result, the tested model having a wall
thickness of 0.01 mm measured a flow rate and a static pressure. The tested model having a wall thickness of 0.75 mm
measured only a static pressure. Using two tested modes having wall thicknesses of 0.01 and 0.75 mm, the measurement
error of a flow rate was less than 0.50 L/min. We confirmed that the developed miniaturized blood flow meter could
measure a flow rate by using two measurement areas having different wall thickness.
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Fig.1 An example of the correlation between flow rate and
power consumption under constant rotational speed
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Fig.2 Developed blood flow meter using an outlet cannula of an
artificial heart




3. HEBAE
3-1. HEBRETIL

B A% ML B 3 o 75 2SS o0 P JE S B B AN R IE T
BERRDLID, WEORRLZEBRET VAR L. &
FHAER O EW/EIT 0.01, 0.1, 0.75 mm D 3FEEHE L=,
EHBEEHICIE, F¥—YE 02 mm ©EF — U
(KFRS-02-120-C1-13N30C3, L3 (Kk) %, BEHHE D
LR B 2 BB FHF . 2 B ES—V R, RA— b
ANCT Yy VRIEEFERL, 2 77T 4 77— VETH
BB ZLT, EEHERICAC ARG MOEL R L.

3-2. HER[E R

FEmERE T, K 3ITRT, AR AAESE L2, PAEE
i, MRAR 7 (R, EEEIITR AR, ke =
NLDF 2 —7 (MERA Exceline-H, R TIEFR T3 (KE)),
MR U —oN (Fridh, R LERTHEGR), 727 U3
7, RBRETFTADPOHER I TN D, HRESROESE X
O, BIEEPICERE LmEERic L vREsns.
VEBNRARICIZAGE K Z -V, BB ITSRIE L Lz, kR
ZHADOHENIZHEE AN TV D Z R FRENT-T0,
MiER 7 ERBET VOMITEXE & L, RBRET L
DOWNEDK 80 (DIt Z > 1 m DT 7 VA, 7 TH
Wi L7-. BARBEANOBFETX, REETLroA08HOIcE
7 hT AT 2—H(DX-100, BANLEHR)ZHREL, £
J1H(AP641-G, H AL (BR))Z WV THEiE L7z, PAEIRA
ORI, REBRE TV H DI FE R &7 (T402, Transonic
Systeminc)D 7' m—7 &FZE L, L. ES—ITHEE
WS- EE, ERAERIELR(DSA-100A, H FEEH(IE))
THI 20,000 5 I2HAME L7z, BRIAIICBWT, /A XDEE
BT A0, Ay AT I0Hz oe—8 27
A NVEEMH L., A3HlE RIS 2T — XX AD
— K (ADA16-32/2(CB)F, (BR)=v 7T v 7)) itk s 4o X
mMeL, o7V s TJEE S 100 Hz TEJIH Y 2>
(Let's note CF-W2, /XY = 7 (k) IZIVIALT.

Resistance
Reservoir I 4= Flow /
v
Pressure sensor
Flow/meter
v
3

Test model

Fig.3 Mock circulation loop
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Fig.4 Relationship between a pressure and a strain

Table 1 Calibration equation for a static pressure of each tested

model
Wall thickness (mm) Calibration equation R?
0.01 P=1.0659 X &g 91 1
0.1 P=3.2175Xgq, 1
0.75 P=38.917 X g 75 0.9995
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Fig.5 Relationship between a pressure measured by a strain
gauge and a flow rate
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Fig.6 Relationship between a flow rate and a differential
pressure measured by a strain gauge

Table 2 Calibration equation for a flow measurement of each
tested model

Flow rate Calibration equation
Less 2 L/min F=0.0284xAP-0.0595
Over 2 L/min F=0.1812xAP-11.794
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Fig.7 Deformation area in the test model having a wall thickness
of 0.01 mm
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