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Abstract

The study of pulsatile flow through a compliant tube has multiple applications especially
within human body. This phenomenon is more complex than flow inside a rigid tube. Because of the
motion of the tube wall, the fluid radial velocity at the wall is no longer zero. Thus, the driving
pressure changes cause local movements of the fluid and tube wall, which then propagate
downstream in the form of a wave. This study will provide us a better understanding role of the flow-
wall interaction and can be applied with the vascular disease diagnostic in the future.

The objective of this research is to study the behavior of pulsatile flow in a compliant tube
using two-dimensional numerical model. The first stage of this study focused on the pulsatile in a
rigid tube in order to develop a fundamental understanding before moving on to the pulsatile flow in
a compliant tube. The numerical modeling was built by using the finite volume method and solved
with SIMPLEC technique. The velocity field and pressure distribution was analyzed and compared
with the linear theoretical solution. The numerical result shows that amplitude of flow rate depends
on the frequency of applied pressure. For low frequency pressure, the amplitude velocity field is
close to steady flow velocity and maximum velocity is almost in-phase with the pressure. As the
pressure frequency increases, the maximum velocity magnitude decreases. Also the lag of velocity
phase can be observed because of the fluid inertia. If the excited frequency is too high, the fluid is
unable to response the change, and the maximum velocity magnitude approaches zero.

The steady flow in a compliant also studied numerically and experimentally. Flow rate was
varied based on the Reynolds number from 800 to 4100. The tube deformation of the numerical
model matched well with the experimental and the theoretical result. However, difference between
the numerical result and the experimental model increases as the length of the tube increased. This
difference caused by bulking and non-circular deformation in the experimental model. This effect
was not found in the numerical model due to the assumption of circumferential symmetrical flow.

The study of pulsatile flow through a compliant tube was studied through the developed 2-D
numerical model at various flow rates, frequencies and young modulus. The parametric study of
pulsatile flow were setup by using the Womerseley number, which were set from 3.34-6.67, and
Reynolds numbers, which were set from 800 to 4100. The solutions of numerical model presented
that changing of pressure was non-proportional to the tube's length. The velocity distribution varies
in both radial and longitudinal direction and propagates downstream along with the pressure wave
with a certain amount of phase lag. The tube’s dimension also decreases by increase Reynolds
number and wall stress was increase by increase the pressure. The difference between velocity
phase and pressure phase increases as the pressure frequency increase. The magnitude of velocity
also decreases as the pressure frequency increase. This study will provide us a better

understanding role of the flow-wall interaction and can be applied related applications in the future.
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