Chapter 16-Flow Measurement

Biomedical Engineering Measurements

Cardiac Output
Indicator-Dilution Techniques

Fick Technique
BCs | Ca = concentration of O at a
] ¢ L Cv = concentration of O, at v
—» Ca Cv MO, = amount of O, added
F = flow
it e
dt
/ measure mass flow rate of O,
dMO,
_ . dt
Cv-Ca

\ measure blood concentrations of O,



Rapid Injection
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dm = F.C(t)dt

with recirculation
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Electromagnetic Flow Meters — Conductive Fluid

e= fuxB-dL

e = BLu (if orthogonal)

B = magnetic density, T

L = distance between electrodes, m

u = instantaneous velocity of blood, m/s

DC — Operation — Not Used
1) Electrode-to-solution interface produces voltages in series with
flow voltage e. Changes in this voltage causes drift problems to occur

in DC.

AC — Operation
1) Reduces problems with DC systems
2) Now introduces another problem — transfer voltage

If loop produced by wires and electrodes 1s not exactly parallel to the
B field, a voltage is induced in loop.

Feagit 90° out of phase with magnet current and flow voltages
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Ultrasound

Transducers-
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Doppler

In General,
fd u fd = doppler shift
i6: © fo = source frequency

u = target velocity
¢ = velocity of sound

u
= fd_ 20 2u
\<> fo C+u C
for flow not along axis
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