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E: Young’s modulus

h: wall thickness

p: density

R: radius
Moens-Korteweg equation
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Distal (P) Figure 3.5 Pressure (dual-sensor catheter) waves
recorded in the ascending aorta of a dog. The pressure
sensors were placed 5.0cm apart on the catheter. | The
delay time (At ) between the two pressures (P — P5) is
the transmission time (= 10.6 ms) and when aivided by
distance (Az ) between the two pressure recording sites
gives pulse wave velocity (Co = 472 cm/s)

P, delayed by 10.6 ms
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Fig. 3.9 tVelocity profiles in a straight rigid tube at various points in the cycle of a sinusoidal pressure gradient for different
values of z.
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Figure 2.27 Velocity profiles at various times in systole
detected at a location 7—-10cm down from the aortic arch in
H by a patient with no cardiovascular disease. From Tortoli et al.
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Figure 7.5 The parameters M5 M;y/a® and &, as functions of the
non-dimensional constant «.. As «« approaches zero, M; /o approaches
1/8, the numerical constant in the Poiseuille equation. The paramefer & ,,
approaches 90° as o« approaches zero, whereas at high values of «,
& 1p approaches 0°. M3, approaches 1.0 at high values of o.. Reproduced
from McDonald (1974) as modified by Milnor (1989)
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Flg 3.11 Change in arterial pressure pulse with increas-
ing distance from the heart.
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i W Figure 7.1 A flow velocity pulse (Q) and the arterial pressure pulse (P)
;“; 0 O T~ recorded simultaneously in the femoral artery of a dog. Flow velocity was
g recorded by high-speed cinematography, but the corresponding volume
8 flow (mL/s) is plotted as the ordinate (left). Although superficially similar

in shape when plotted on a comparable scale, the fact that the peak flow
occurs before the pressure peak shows that there is no simple relation
between these two curves. The flow is, in fact, determined by the
pressure gradient (see text). The pulse frequency was 2.75Hz in this
experiment. The abscissa representing time is plotted as fractions of the
cycle length, i.e. as degrees of arc. With pulse frequencies of this order
one degree of arc is about 1.0ms
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N e A)
H‘J‘ ’ % P O I S e u I I I e /) IL Figure 7.9 Inductance (eqn 7.25) and resistance for oscillatory flow in a
—‘jJ ﬁ * I:J Iz H TL rigid tube plotted as a function of «. The values for resistance are given
Z\‘ H H )_L relative to the steady-flow, or Poiseuille, resistance and are 1/8 times

that given by eqn 7.21. As « is a function of the square root of the
frequency, it can be seen that both these components of the impedance
are frequency-dependent, in contrast to the analogous electrical
quantities. The application of the resistance in oscillatory flow to the

manometer equations is discussed in Chapter 6
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