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Introduction: . Objectives:

Biofluid mechanics describe the kinematic and dynamics of the body fluids in
humans, animals and plants. Hemodynamics deals with body fluids in humans.
Classical hemodynamics deals with in vivo and in vitro measurements of pressure,
flow and resistance. modern biofluid mechanics measures and analyzes local time
dependentvelocities and flow in blood vessels, the respiratory system, the lymphatic
system and the microcirculation . Many authors have reported that rheologic and
fluid dynamic property of blood and its flow behavior through non- uniform cross
section of the tube could play an important role in the fundamental understanding.
diagnosis and treatment of many cardiovascular diseases . Any alteration in natural
pressure and velocity of blood can be a sign of a defect. One of the most important
diseases which is significant in controlling blood velocity and pressure is known as
atherosclerosis. One of the atherosclerosis complications is hypertension.

The assumptions:
(i) Radial and tangential motions of the fluid are neglected, u=0,v=0.

(ii) The fluid velocity along the axis of the tube (the z axis) is independent of the distance z, z—(; =0

obtain analytical solution of the fluid
velocity and flow rate under the
prescribed boundary conditions.

the relationship between pressure
gradient and the time rate of change of
pressure will be discussed.

Methodology:

The sample:
we shall consider a very

simplified model of the arterial :
system, which consists

_ that is the value of w remains unchanged along the tube axis.
essentially of the laminar flow of C >
viscous (iii) w is a function of the radial coordinate r, and time t, that is w = w(r, t).
|ncompre55|ble, Newtonian fluid (iv) The fluid is subjected to a longitudinal periodic pressure gradient I = peiwt

dz

il dll mﬁmtely long, uniform, where A is a complex constant denoting the magnitude of the pressure gradient and w = ft is the

rigid Cylindrical tube. Such a . phase. The pressure gradient along the radial (r) and tangential ( @) directions are zero.
system is characterized in terms

of the Navier-Stokes equations

(v) The body forces F= (F,.,Fy,F,) is neglected .

Parameters and Modules of flow: &' e T T e i o
- > r.y . RIGID TUBE
@ the Navier-Stokes equations. 1 l ]-—
® ° sz 2 — — — — > — . — R —
@ dimension less Womersley parameter o = (—) .
V

@ The solution of modified Bessel's differential equation.
@ Bessel functions of the first kind Ja .

TUBE WALL
THICKNESS

Discussion and Results :

the factor o occurs in the This type of flow application is very

denominator and is factor which helpful in Doppler Ultrasound and
contributes to the amplitude of the  MRI in case of diseased artery:.

flow velocity. so we can say that as
the value of o increases, the
amplitude of the fluid velocity y e
decreases, that is the flow profile °or oz 3 s s e T s
.t en dS t O ﬂ att en. The variation of the ratio Qmax/Qsteady with respect to a

Qmax/Qsteady
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