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SUMMARY

This study deals with some problens describing the path lines
of suspended particle in viscous fluid moving in plane channels.
Some problems deal with non electric conducting fluids and others

are considered electrically conducting.
The thesis contained the solution of five problems.

Chapter one includes an introductory review and the basic equa-
tions used in this thesis. Also, a general review of research works

related to the proposed point under consideration is presented.

Chapter two contains two problems. The first one is concerned
with the study of path lines of a solid suspended particle in non
electrically conducting viscous fluid in a plane infinite channel .
The second one is concerned with the same situation but for long
channels. The particle is assumed initially moving from the mid
point of the channel with a velecity equal to the velocity of the

fluid.

The main results obtained in this chapter are gummarized as

follows:

(1) As the parameter (ad) which depends on the £luid density 1is
decreased, the width and maximum height are increased and the
number of collisions with the lower plate is decreased.

(2) As the value of the parameter (ash) which determines the shape
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of the particle is decreased, the width and maximum height are
decreased and the number of coliisions with the lower plate is

decreased.

(3) As the value of the parameter (av) which depends on the £luid
viscosity is decreased, number of collisions with upper and lower

plate is jncreased and the width and maximum height are increased.

In Chapter three, ve consider the case of suspended charged
particle moving in a plane channel under the same conditions taken
in Chapter twe. The motion take place under constant sagnetic
field normal to the plane of the motion, hence the Forentz force

affects on the motion.

The main results of this chapter are:

As the value of the parameler ap which depends on the magnetic
force is decreased, the width and maximum height are increased and
the number of collisions with the upper and the lower plates is

increased.

in Chapter four, we consider the same case but for non-Newt—
onian electric conducting fluid in an infinite channel.

The results cbtained in this chapter leads to:

(1) As the value of the parameter oy which depends on the £fluid
density is decreased, the width and maximum height are increased
and the number of collisions with the upper plate is increased,

and the number of collisions with the lower plate is decreased.
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(2) As the value of the parameter a which depends on the fluid
viscosity is increased, the maximum height is increased and ‘the
width is decreased, the number of collisions with the upper plate
is increased. and the number of collisions with the lower plate

is decreased.

(3) As the value of the parameter (ash) which determines the shape
of the particle is decreased, the width and maximum height are
increased, the number of collisions with the upper plate is
increased and the number of collisions with the lower plate is

decreased.

{4) As the value of the parameter (uh) which depends on the
magnetic force is decreased, the width and maximum height are
jncreased, the nusber of collisions with the upper plate 1is
jncreased and the number of collisions with the lower plate is

decreased.

Chapter five contains the investigation of the flow of two
component fluid where a solid charged particle is suspended in it.
The results obtained in this chapter leads to:

(1) As the value of the parameter o which depends on the fluid
viscosity is decreased, the maximum height and the width are
increased, the number of collisions with {the upper and the lower

plates is increased.

(2) As the vaiue of the parameter (ad) which depends on the fluid
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density is decreased, the number of collisions with the lower
plate is increased and the width and maxisum height are

decreased.

(3) As the value of the parameter (uh) which depends on the
magnetic force is decreased, the number of collisions with the
lower plate is increased and the width and the maximum height are

increased.

(4) As the value of the parameter (ush) which determines the shape
of the particle is decreased, the number of collisions with the
lower plate is decreased and the width and maximum height are

decreased.

In all studied cases Runge-Kutta method was used for solving
the fundamental equations in every case and the results are shown

in tables and graphics.
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CHAPTER I

1.1 - INTRODUCTION

This thesis deals with some problems describing the path
iines of suspended particle in vizcous fluid meving in a plane
channels. Some problems deals with nen electric conducting fluids

and others are considered electrically conducting.

Multiphase systems consist of a fluid phase or fluid medium
and a particulate phase of any number of chemical components. When
the filuid medium is a liquid, the particulate phase may consist of

solid particles, gas bubbles, or liquid droplets.

The dynamics of multiphase systems include momentum, energy,
mass, and charge transfers betueen the phases whether or not the
process is influenced by the presence of a potential field. There
are many multiphase systems among engineering equipment and

process.

Some of this systems may be obtained as follows:
a. Gas solid particle systems; such as dust collectors, cosmic

dusts, and nuclear fallout problems.

h. Gas-liquid droplet systems] such as atomizers, air pollution

and compustors.

c. Liquid-gas bubbie systems; such as ahsorbers, air lift pump and

aeration.

d. Liquid-liquid droplet systems; such as extraction.
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e. Liquid-solid particle systems; such as sedimentation.

studies of dynamics of multiphase systems have followed two
methods of approach [1]:

1- Treating the dynamics of single particles and then trying
to extend to a multiphase particle system in an analogous manner

as in molecular (kinetic) theory.

2- Modifying the continuum mechanics of single-phase fluids

in such a way as to account for the presence of particies.

Dynamics behaviours of single particles (solid particles,
liquid droplets, or gas bubbles) have been studied extensively in

a number of books [2, 3].

Extension to a multiphase particle system from dynamics of
single particles bas not been particularly successful except in an

isolated cases.

However, qualified analogies to molecular theory and free
molecule flow [4] where shown to be very useful in determining per—
tient parameters of interaction among particles, and interaction

of particles with a boundary.

The motion of a medium consisting of an incompressible visco-
us fluid and suspended solid particles was analyzed from the stand
point of continuum mechanics [5]. It was assumed that the partic-
les' translational and rotational velocities were different from

those of the fluid.
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1.2. Basic equations used in this thesis:-

In this thesis we are interesting in obtaining the path lines
of a solid particle suspend in viscous £luid. The fluid is consid-
ered moving in a plane channel. The equaticn of motion of the sus-

pended particle was suggested by Closkin K. A. (6] in the form

ad - - _ 2 3 _ 2 = - 4 _
Pt = CICT 7 B K, (¢ - 8;) + K(Ug ¢) A rot u; - grad B
where ,

pp : is the particle's density.
pe js the density of the fluid.
: is the particle's velocity.

3. : is the fluid velocity.

f
P : is the pressure.
g @ is the gravitational acceleration which is vertical.
K, : is the resistance coefficient of motion in viscous fluid.

K : is the so called the form coefficient.

The velocity of the fluid is considered satisfying Navier-

Stokes equation.

In chapter (V), we considered the case of a particle suspend-
ed of two component fluid. The velocity such fluid is considered
satisfying Rakhmatolin equation for multiphase fluids (these equa-

tiong are given in Appendix (b)).
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1.3. General Review:

In 1974, Umeya K. and Tanifaji S. (7], Studied the flow patt-
erns of disperse systems such as Tioz—water and Ino-water suspens-—
ions were investigated over a wide shearing range both in laminar
and in turbulent regions. f-Re relations were also investigated
for the systems which possessing varying non-Newtonian parameter
n.f-Re diagram was revealed to be affected by varying n-values

both in laminar and in turbulent regions.

In Jan., 1975, Ganiev R. F. and Ukrainskii L. E. [8] shown
that for angular triaxial vibration, for sufficiently large ampli-
tudes and high frequencies of applied vibration, quasistable situ-
ation can occur, attracting particles less dense than the liquid

and repulsing the denser particles.

in 1975, Hamed A. and Tabakoff W. [9] obtained a numerical
method to analyze the Unsteady two-dimensional motion of inccmpre-
ssible viscous gas and suspended solid particles 1is presented.
This method is used to study the particular flow due %o the impui-
sive motion of an infinite flat plate in an otherwise stationary

suapension.

In Aug., 1975, Bauckhage K. [10] investigate a theoretical
analysis of a suitable model of the hydraulic transport of a sus-
pension of solid particles in a circular tube, leads to a closed
representation of the transverse {shear) force distribution over

both tube radius and particle Reynolds number.
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