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ABSTRACT

% siudy concerns the dispersion of pollutants in Diyala River using one-dimensional Finite

Silterence technique (implicit method) to solve the simplified dispersion equation. The model starts

o« Divala barrage and extended to the confluence of the Tigris - Diyala rivers, and for 203-Km

cogih. The simplified dispersion model results were verified by comparison with the analytical
‘or different time increments. The calibration of the model was conducted on 31/11/1998

using measured data (dlSChal ge, velocity, cross sectional area, total dissolved solids (TDS), chloride

UL). an 1 sulfate (5SO4 )) concentrations at the same day and the results indicated a good agreement
swoiween the computed and measured data. The verification of the model is accomplished on

298.27/12/98,10/1/99,25/1/99) and the results indicates also the accuracy of the applied model
sumulate the conservative salts (TDS, CL, So, ") in the river.
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PLANNING THE OPTIMUM PATH FOR A MOBILE ROBOT
USING GENETIC ALGORITHM

Dr. Mayada F. Abdul-Halim
Wathiq Nagah Abdullah
University of Baghdad
College of Science
Department of Computer Science

ABSTRACT

Une aspect of interest in robotics is planning the optimum path for a mobile robot or the optinium
trejectory for link movements of a stationary robot in order to increase their efficiency. The
objective of this paper is to identify the sequence of steps and processes needed for construction off-
line path planning system using genetic algorithm (as we coined GPPS). In off-line path planning,
the robot is given a map with the location of all obstacles in a given world. The goal is to construct
the shortest possible path between a pre-defined start and goal positions and then follow this path
without running into the obstacles. In addition to the three basic genetic operators, a new operator is
proposed here which is coined as repair operator, Repair operator eliminates infeasible path
segments and removes path points from nearby obstacles. However, the shortest possible path
resulted from applying genetic operators and repair operator may contain overlapping and
redundant segments. Hence, to eliminate these drawbacks, a new operator 1s proposed which is
coined as enhancement operator. Bighty experiments are tested on GPPS with different cases.
ihese cases are taken from different perspectives: number and distribution of obstacles. size of
obstacles. and number of experiments per a workspace. All experiments with these different cases
give, as possible, an acceptable feasible path.
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WATER TREATMENT OF COOLING TOWERS BLOWDOWN BY
REVERSE OSMOSIS

. Prof. Adil Al-Hemiri . Ammar A. Beddai
Chemical Engineering Department - College of Engineering -University of
Baghdad

ABSTRACT

An experimental investigation was conducted to study the effect of operating parameters on the
permeable conductivity and product rate were studied for reverse osmosis process. The parameters
studicd were ¢ - conductivity of feed water in the range of (1000-1500 ps/em), pH in the range of
(4-10) and operating pressure in the range of (3-6 bar).

The best operating conditions, which lead to good quantity and quality for water product, are: (1000
ws/em) conductivity of feed water, (7) pH, and (6 bar) operating pressure. At these conditions the
permeable conductivity is (52.905 ps/cm), and the product rate is (328.143 I/hr).
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INTRODUCTION

The transport of any species through the membrane is driven by a difference in chemical potential
of that spc,mes across the membiane (Paul D. R., 1976). The driving forces are either from
differences in pressure, concentration, electrical potentxal or combination of these factors between
the fluid phases across the membrane (C. N. Jayarajah, 1999).

Membranes that allow selected materials to pass, such as water or dissolved gases but prevent the
passage ol other materials such as dissolved minerals are referred to semi-permeable (Sourirajan§.,
1970, James M., 1985,
When a semi- penﬂeable membrane separates fresh water and a salt solution, water will diffuse from
the Iresh waterside into the salt solution. This phenomenon is called osmosis. The semi-permeable
membrane prevents the salt from migrating into the fresh waterside (Chabris A. H., 1989,
M. L. Terril). The osmotic flow continues until a state of equilibrium is reached. Once equilibrium
is attained the ditference in fluid level becomes equal to what is known as osmotic pressure of the
solution (Peter, 1997).When a pressure greater than the osmotic pressure is applied to concentrated
solution, water flows from the concentrated to the dilute solution side. The flow of water through a
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FREE VIBRATION ANALYSIS OF TAPERED BOX GIRDER
USING GRILLAGE ANALOGY AND FINITE ELEMENT
METHODS.

Meethaq Sh. Al-Fatlawi
Assistant Inst
University of Baghdad

ABSTRACT

A general method using the theory of thin-walled structures is given for determining the natural
frequencies und mode shape for box —girder of varying depth having closed section, subjected to
lorsion and  bending using a grillage method and finite element method (plate /shell, MSC,

NASTRAN) . Consistent mass matrices related to torsion and bi- moment effects have been derived
using shape functions corrésponding to an assumed polynomial deflection configuration, also
stiffness and  consistent mass matrices for flexural behavior including the effect of shear
deformation and rotary inertia in bending. The stiffness matrix for beam element under non-uniform .
lorsion is presented by using the differential equation of equilibrium,

A special computer program is written to perform the free vibration analysis starting from
the element stiffness and consistent mass matrices. The results have been compared with those
obtained from MSC /NASTRAN Package. Numerical examples are presented to show the effect of
cell number and effect of variation for (span / width) ratio.
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A GENETIC APROACH FOR AUTOMATED IMAGE
GENERATION:
GRAYSCALE IMAGE GENERATION

Dr.Bara'a Ali Attea Aminna Dahim Aboud
Baghdad of University \ College Of Science \
Computer Science Department

ABSTRACT

Non photorealistic rendering is a new research field in the areas of computer graphics. The goal is
to give a more natural feel to computer generated images, by simulating various artistic techniques
and fo give the sense of an image without reproducing it. In this paper, we present a new
evolutionary approach to non-photorealistic rendering of 2D black/white and grayscale images. The
goal 15 10 generate a painting that is close to a given input image. This problem can be formalized as
u high-dimensional optimization problem, with local minima. We have developed a genetic
algorithm that modifies the traditional uniform crossover to spread out vital genes at the expense of
lethal genes rather than exchanging them between matting parents. A vital or lethal gene can be
determined via a threshold field associated with each pixel gene that indicates the distance between
a chromosome gene and the corresponding input image pixel. The proposed evolutionary painting

framework demonstrates good results and achieves reasonable convergence.
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AN INVESTIGATION OF LIQUID METAL AND GAS FLOW
CHARACTERISTICS IN CONFINED ATOMIZATION NOZZL.E

Assit.Prof.Dr.Jhasn Y.Hussain
Mech.Engr.Dept.
College of Engineering
University of Baghdad
Baghdad-Iraq.

ABSTRACT

Supersonic gas jets in confined liquid metal atomizing nozzle were studied by using the method ol
characteristics. Nitrogen at operation (stagnation) pressure of (1.65Mpa) was used in the study, with
three different values of ambient pressure (1.25, 1.52 and 1.75 bar). For all the three values, the
nozzle is over expanded. The Mach number at the nozzle exit for all the investigated cases was
(2.64). The pressure and Mach number of the atomizing gas at various lattice points downstream of
the nozzle exit were found. Besides, the effect of heat transfer from the liquid metal (aluminum) on
the gas Mow behavior was also investigated. The results showed that the stagnation temperature rise
ol nitrogen caused by heat transterred from aluminum is very small and can be neglected, and hence
the flow can be assumed to be adiabatic. The results indicates that the pressure of the atomizing gas
trics to adjust to the higher ambient pressure by the formation of a weak oblique "lip" shock
followed by a reflected weak oblique "edge" shock. As the ambient pressure increases, the inward
curvature ol the jet boundary increases and hence the length of the jet decreases. As the ambient
pressure increases, the point at which the oblique "lip" shock strikes the wall moves upstream
toward the nozzle exit. If the shock is to be avoided, the difference between the ambient and nozzle
exit pressures must be decreased. For fixed nozzle geometry, this can be done either by increasing
the operation pressure or by decreasing the ambient pressure.
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NON LINEAR EARTHQU AKE ANALYSIS OF BAGHDAD
TOWER FOR COMMUNCATIONS USING A THREE
DIMENSIONAL FINITE ELEMENT METHOD

Dr. Omar Al-Farouk Al-Damluji Mustafa Abdulla Al-Ani
Assistant Professor and Head, Department of Civil Assistant lecturer, Department of Civil Engineering,
Engineering, University of Baghdad University of Baghdad
ABSTRACT

This study analyzes Baghdad Tower for communications when subjected to earthquake excitation
using an elasto-viscoplastic material modeling and a three-dimensional finite element method. The
algorithm used in this research deals with nonlinear structural analysis. Newmark’s method is
employed to study the displacement response under El-Centro earthquake type of excitation
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KEY WORDS
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INTRODUCTION

A tall building is usually one that possesses a ratio of total floor space 1o total site area built upon as
being very high (ASCE. 1978). Generally, towers are vertical cantilevered beams. They must cope
with the vertical forces of gravity and the horizontal forces below the ground. The lateral forces are
the applied loads of most importance that affect tower structures. Due to the increase of height and
change of properties of towers, the dynamic analysis of towers becomes more important
(Gastb, M. 1998) According to the Iragi seismic code (1997), it is specified that “A dynamic
analysis is highly recommended for specific structures such as slender high-rise buildings and
structures with irregularities of geometry or mass distribution or rigidity distribution”

EARTHQUAKES IN IRAQ

Irag lies on the north — east border of the Arabian Plate which is a semi-continuous line of
earthquake foci which forms part of the well known historical Himalayan Belt earthquake.
Depending on the previous studies of the history of earthquakes in Iraq, there were more than 79
major earthquakes that took place during the period between 1260 BC and 1900 AC. In fact, the

361



Number 2 Volume 11 June 2005 Journal of Engineering

OESIGN AND ANALYSIS OF ENHANCED PERFORMANCE

. SIMULATOR
FOR GSM NETWORK
Dr. Hayam Al-Yasiri Dr. Imad Al-Hussaini Eng. Salan Al-Ani
Electronic Eng. Dept, University Computer Eng. & [T Dept. Computer Eng. & I'T Dept.
of Technology. University of Technology. University of Technology.

ABSTRACT

The rapid advances in mobile communication systems. especially in Global Svstem for Mohile
communicatons (GSM), have led to a wide range of developments in design. simulation,
controlling mechanism, management protocols, and performance analyzing techniques of such
sysiems. '

Several software simulator systems are designed and implemented in this work. The designed
systems have simulated the real GSM cellular network with all related topics concerning the control
on calling mechanism. mobility managements, and others, In this concern, simulators for the GSM
Cellular Network, Mobile Station, Base Transceiver Station, Base Station Controller, and Mobile
switching Center are all designed and implemented in this work.

Moreover, several (raphical User Interfaces (GUls) are built to analyze and evaluate the
performance of the designed cellular network systems at different operating conditions. This has
been basc on a comprehensive investigation to the mathematical analyzing approaches such as
calculating the call blocking probability, the handoff dropping probability and network performance
optimization after adopting the guard channel principle.
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" THE PRODUCTION OF A PHOTOREALISTIC
DIGITAL TERRAIN MODEL (P.D.T.M.)

Bashar Salem Al -Joboory
Dept. of Surveying. College of Engineering. University of Baghdad

ABSTRACT

This research introduce an efficient and easy method to superimpose or merge an available digitized
aerial photo on the common wireframe digital terrain model D.T.M. for a specific region, and to
finally. produce what is called photorealistic digital terrain model P.D.T.M. with the aid of Matlab
programming language.

w

Auwadlald)

L_‘__Aé)]\ GA»LLJ‘)L&:\J'I Cb_;aﬂ';c.eﬁjéwglnzgmé) @ﬁa)_;mc.a.ﬂ{l@_ujz\lbﬁ‘tﬁg_)}s Gaoaall T PRNY

j)r@jm L_g»é_}u mel C:)}A.Lu_.\ GA-LA..J.!LJQ @L&Jl L5é G:!.:)_:\ L.éj :'\'\ -‘\’A 335'-.'\ A‘{j cjl ."f|u ,Q“; J‘_\H
Aaa il Matlab 4ady A3l

KEY WORDS
DT M. - P.DTM. —Matlab-L.L.S. — G.C.P - Stereomodel

INTRODUCTION

With the rapid and amazing development of computers and programming languages facilities, many
fields in syrveying and photogrammetry are now become applicable like the production of
photorealistic or photo texture digital terrain model P.D.T.M. _

This research introduce a simple and efficient procedure for producing P.D.T.M depending on the
superior facilities available in Matlab technical programming language ,and so it provides with a
high quality PDTM performance and at the same time a low cost one when compared with others
produced by any universal software like ERMapper and other costly software.

General Procedures

The general outlines of the project performance is by building a mesh or wireframe DTM by one of
the many known methods of DTM interpolation techniques and then by superimposing or merging
the digital aerial or satellite photo over that DTM properly to produce the PDTM.

Constructing a D.T.M
Much software is available now days to build a wireframe digital terrain models or surfaces which
depend on some suitable interpolation techniques like:

— Kriging method.
- Inverse distance method.

— Polynomial method.
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EFFECT OF FIBER ORIENTATION ON THE ROOT
STRESSES OF THE GEAR TOOTH

Assist. Prof. Mohammad Q. Abdullah Issam Shamouael
Mechanical Engineering Mechanical Engineering
University of Baghdad University of Baghdad
ABSTACT

Ihe effect of fiber orientation angle of composite materials on the gear tooth root stresses is
analytically investigated in order to select the required orientation of the fibers inside the gear tooth,
which leads to improve the gear tooth strength. The effect of geometrical parameters (Joaded or
intoaded pressure angles, number of teeth, radius of fillet and profile correction) and type of fibers
(eluss. praphite and boron) are also studied. A stress analysis using the finite element method is
performed for reinforced gear subject to bending loads. The results indicate that there is an effect of
the fiber orientation on the root stresses of the gear tooth, and also, there is a direct proportionality
between the improving of the gear strength with geometrical parameters.
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INTODUCTION

One of the primary causes of gear tooth failures is the presence of large tensile stresses in the root
tlicts ol loaded gear teeth, Ther: stresses tend to reduce overall gear life and can result in
catastrophic tooth failure under peak loading conditions. Therefore, many methods are investigated
(o improve the strength of gear teeth, one of these methods is to reinforce the gear teeth with fibers
as shown in Fig. (1),

Viany attempts have been made by earlier investigations to relate tensile fillet stresses observed in
statically fouded gear teeth to the geometric appearance of the tooth.
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CAD/NC INTEGRATION WITH THE OOP SUPORT

Dr.Kasim M. Daws Myr.Moonier M. Yousif
Dep. OF Mechanical Eng -Assist. Prof. Dep. Of Mechanical Eng.
/Den Assistance B.Sc. in Mechatronic Eng

College of Eng. /University of Baghdad/Iraq

ABSTRACT

Now days: large and small manufacturing companies own several numerically controiled (NC) lathe
machines. ‘hey are finding that NC/CNC machines can make dramatic saving possible. Certain
aspeets of NC/CNC shop operations require a high skilled operator leve] than conventional method,
So that the need to develop a computerized technology to support the adoption of these machines
and gel the maximum benefits that's offer is highly recommended. The present work aims to
develop such system that stand over the most modermn available technologies to support this task.
The svstem database is used to organize the factory data. The database hold factory lathe machines
definitton al current state tooling and the available tools and materials with the recommended
machining parameters for each machine-tool-material combinations.

1l !1\ developed system is interactive supported with a powerful graphics package (AutoCAD) which
chves the system user the ability to describe the part manufacturing process through direct
manipuiation of the part and stouk in process drawing with the aid of friendly user machining
process dialog box. The system offers as output different types of the product documentation files
these are the process plan sheet, the computer aided plan description model, and a DXF
(Drawing LExchange File) format which may be used to exchange the product information between
the CAD/CAM systems. Finally the system postprocessor is used to generate NC/CNC Code
(G-Code) Hles that are necessary to operate the predefined machines to produce the part.
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ASSESSMENT OF EQUIVALENT GRAIN DIAMETER FOR SOIL
SPECIFIC SURFACE DETERMINATION

Ahmed Abdul-Ezel Al-Mufty Maysam Thamir Al-Hadidi
fi.5¢. M.Se, Ph.D. (C.Eng.), Assistant Professor of  B.Sc., M.Sc. (C.Eng.), Assistant Lecturer, Dept. of
Geotechnical Engineering, Dept. of Civil Civil Engineering, Coll. of Engineering, University
Engineering, of Baghdad

Coll. OfEingineering, University of Baghdad.

ABSTRACT

A procedure is presented to calculate an equivalent diameter for soil grains to be used to calculate
the specific surface of the soil. The typical grain size distribution curve is expressed as a normal
probability  distribution cumulative curve and the frequency corresponding to the equivalent
diameter is accordingly found. This frequency is adopted as the percent finer corresponding to the
cquivalent diameter. A relation is given for the calculation of the specific surface using the
vquivalent diameter. Grain size distribution curves of many soil samples are collected. A value for
the specific swface of each soil is determined summing the surface area of subintervals in the
distribution curve. Tne values of specific surface obtained from these gradation curves are
compared to those calculated using the proposed values of the equivalent diameter for each soil.

Fhe vesulls have shown good agreement for using the equivalent diameter that presented in this
paper to determine the specific surface for soils instead of using the usual long procedure.
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Fective diameter, equivalent diameter, specific surface, grain size distribution
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A PROPOSED DESIGN FOR R.C BLAST RESISTANT BARRIERS

Dr. Thamir Al- Azawi Dr. Raad Al-Azawi
Assistant Prof-Civil Eng, Dept ./College of Lecturer - Civil Eng. Dept. / College of Eng.
Eng./ University of Baghdad. / University of Baghdad.

\BSTRACT
i fhis study a proposed design for reinforced concrete barriers in industrial units is presented. The
barriers are deemed to mitigate the hazards of internal explosions to protect the surroundings.
the Technical Manual (TM5-1300) for fortified structures recommends the use of lacing
reinforcement  barrier walls when the plastic rotation exceeds a specified limit. Such reinforcement
is cssential in shear design but it needs special skill and additional cost. To avoid using lacing
cinforcement. walls of grillage system is proposed in this study to reduce the plastic rotation of
panels. The pamls ere designed to respond plastically, while the grillage members respond
clastically. This is advantageous from recruiting point of view since only the blast- damaged panels
mauy be repaired.
Results have shown that the (SDOF) analysis method as recommended by the (TMS5-1300)
i ]997} gives an upper bound solution as compared with the (F.E) method. Cubicles of ribbed
walls show higher blast resistance and exhibits smailer plastic support rotation of panels than that of
HRTE »;-—\iui walls, The minimum thickness required o avoid using lacing reinforcement have been
blamed for ditlerent cases of grillage arrangements and charge weights.
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KEY WORDS
Hast loads. concrete Barriers, Chemical Plants.

INTRODUCTION

some structures like shelters and chemical plants need to be designed to resist dynamic, as well as
static louds. Safely provision may necessitate the use of blast-resistant cubical structures in such
wiits, These structures are intended to mitigate the risk of accidental explosions in the surrounding
working arca. A major objective of this research is to propose a practical design for reinforced
concrete LLibiC,ILS lo resist internal explosions without using lacing reinforcement, Fig. (2a).Shear
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THEORITICAL ESTIMATION OF STRENGTH OF OVER LAP
JOINING OF SHEETS

Ahmed M. Almukhtar
Manufacturing Operation Dept.
Al-Khwarizmy Collage of Engincering
Univercizy of Baghdad

ABSTRACT

One ol the main purposes of this study is to understande the reason of determining the standared of

e parameters for overlap spot welding test, which is based on the thickness and overlap distances.

The overlap juint is the most convential joining for the spot and riveting joint. The analysis of

dveted and welded connection involves so many indeterminate factors that an exact solution is
impossible. Nevertheless, by making certain simplifying assumption The most significant of these
assumptions is that when the applied load passes through the centroid of the spotted region and the
rotation angle will be small. By using the classical fracture theory, Misses and bending beam theory.
Ihe result which explain the behavior of the junction to the applied-load, and to the rotational angle
which depend on the yield strength of the base metal and on the maximum load of the welded joint.
The ditferent parameters were atffected on the rotation of the welded joint and fracture load. Here,
Clatlure”™ of the test sample is defined as the “[racture initiation’’, which corresponds to the peak
toad as discussed carlier.
Two theortes were applied with simple assumptions which used to reach the final formula in which
stiteble for lap welded joint. Also the mechanism of fracture and initation of crack have been

examined,
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FORMULATION AND SIMPLIFICATION OF DATA INPUT AND
, OUTPUT FOR
GROUP TECHNOLOGY TECHNIQUE IN CELLULAR
MANUFACTURING SYSTEMS

Dr. Zouhair I. A. A}-Daoud
Assistant Professor
Mechanical Engineering Department
College of Engineering, Baghdad University
Baghdad, Iraq

ABSTRACT

in most ol the group technology approaches the formulation and simplification of data entry has
been ignored. This has lead to difficulties and complexity for the end-user of the group technology.,
especially in the cases where the number of machines and components are large and complex. The
way the daw are inputted are in the form of a 0-1 matrix, which is quit difficult, troublesome, and
crror creation 1s possible in their entry, even with double-checking in their input. Also for output
results, as it is given in the form of the 0-1 matrix and left to the end-user to interrupt instead of
2iving the result in a such a way that it could be used by the end-user directly.

I this paper, a systeratic formulation of data input and output is introduced so as to make easier
lor the users to enter their data as simple as possible and with minimum error occurrence, especially
i Lthe cases where there are considerable number of machines and components to be dealt with.
And also use the results directly without any further interpretation.

The proposed system for data entry and output interruption has been applied and then implemented
i two dilferent companies with easiness and apparition of end-user in terms of data input.
minimum corrections, simple and direct usage of outputs without further interpretation.
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_ : DISPERSION OF CONSERVATIVE POLLUTANTS IN DIYALA
A Bewesd 2d 5. A Rasheed RIVER APPLYING ONE DIMENSIONAL MODEL

AEY WORDS
Study the Dispersion by using one dimension, model

INTRODUCTION iy

~fesh walters are facing an increasing load of disposal of polluted water due to the rapid growth of

ndustrial and municipal activities as well as to increase of land drainage due to agricultural
ctivities and land saltation. Outfall effluents with high pollutant concentrations and / of high
sabinily levels arce discharged to fresh water causing near field and far field pollution conditions in
the nver [Petrus (1990)]. The total dissolve solids (TDS), chloride (CL) and sulphate (So4 ) are
used i this study as principle indicators of water quality variation in Diyala River from Diyala
harrage to 1igris-Diyala confluence reach.

OBJECTIVES

I- bxamine the concentration distribution along the river obtained from the numerical solution ol

one-dimensional flow for steady state conditions.

2- Speceify the segment of the study reach in which the concentrations of pollutants in water exceed
the allowable limits of irrigation water.

3- Locate the places of drains that affect water quality of the Diyala River.

Thegretical Backeround

One Dimensional Dispersion of Pollutants in River Flow
The diffusion - convection equation in its generalized one - dimensional form is [Blair (1980)]:

T g 0
o & o
Where:

" = concentration of pollutant, (M/L%).

t = time coordinate, (T).

U= average velocity for the reach , (L/T).

X = spuce coordinate, (L).

DL= Longitudinal dispersion coefficient, (L¥ T).

Longitadinal Dispersion Coefficient

Sampices are taken from difference depths and it is found that no obvious variation in constituent
concentrations of (TDS), (CL') and (SOy). Therefore, only longitudinal dispersion coefficient is
taken into consideration.

fmara - Al-Thamiry (1997) presented dispersion coefficients as follows:

[F g
160 * B9 % 4

DI = Imara—Al-Thamiry dispersion coefficient, (mz/sec).
n = Manning’s roughness coefficient, dimensionless.

U = average velocity, (m/sec).
R = hydraulic radius, (m).
Fop width, (m).

Y
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Finite Difference Simulation

in the implicit method, the partial derivations of concentration are expressed in terms of unknown
and known concentration differences.

T'his produces a system simultaneous of linear equations. Every equation has three unknown
concentrations at time (j+1) and one to three known concentration of time (j). These equations must
be solved simultaneously to find the concentration for time step (j+1 ) .One of the possible finite
differences approximation of equation (1) is the Crank-Nicolson Scheme is;

Ihere are three unknown concentrations and three known concentrations in equation above. The
araphical representation of the system is shown in Fig.(1).

l ; I
L ? (=10 | G+D ] (1,4
. | B _ )
i (-1j) | () (it+1,))
X 1

Fig(1) The Implicit Scheme

At the boundary point I = 1 and I = N one must have some information about C1 and CN and all
time step levels and this is given by the boundary conditions. Separating the unknown values of
cquation from the know values, result in:

a(Ci-1,j+1) + b(Ci,j+1) + f{Ci+1,j+1)= a(Ci-1,j) + b(Ci,j) + f{(Ci+1,j) ...(4)

Where the coetficients are given by [Razoky , (1984)] :

b ], i T PR PN (5)
“AXT A
// g
b= 1, f\%_} S (6)
LY, ¢ AX
0 sl f\% .................................. (7)

T'he matrix of coefficients for the simultaneous equations resulting from equations is tri-diagonal . It

has only three non-zero terms per row, one on the main diagonal and one on either side of it, The

resulting system of equations are solved by Gauss’s elimination method as:

[- when there are N-1 interval mesh points along each time row , equation can be written very
gencrally as :

- gl b B EED b Fteacion i ( 8a)
~a,C +b,Cy = £,C5 = dy e e (85)
@0+ BC, — FO = oo e (8¢)

8 s B Biyens = B 2w (8d)
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Where a’s, b’s, s and d’s are known, C’s is set by the boundary condition (generally taken as
unity) from equation, C1 can be eliminated from the second equation, and the new second
cquation used to e'iminate C2 from the second equation, and the new second equation used to
climmate C3 from the third equation above and so on.

2- from the equation above one can evaluate the value of ai, Si as follows:
With: al =bl, S1 =dI

=5, ~la lo,_ )f 8 250 Ny e (9)
S, =d +tela It =)o, (10)

5-  CUN-1 may be determined from equation
CN-1 = 8SN-1/aN-1
+- Solving in reverse order one obtains
Cis( Hal) (Si+fi(Ci-1)) (1=N-1,N-3,. ... 1)
As the implicit scheme is unconditionally stable, there is no restriction on the maximum spatial
mesh size AX and At, but the suggestion of Smith (1965) should be noted: i. e.
Or inaccurale approximation of 8C/8t will occur.

'L

- */"': = T | S—— (1 D

AX~
Where:
AX = distance increment (L)
Al =lime Increment

Sources, Sinks, and Chemical Reactions

Fyuation (1) can be modified to allow for sources and sinks and for certain kinds of chemical
reactions. To include sources or sinks , the term S is added to the right hand side of equation (1) .
This term can be formulated mathematically in several ways, {Wang (1982)]. A simple and
seneralized form of this term used is expressed for conservative pollutants as follows

For conservative pollutants the first term in equation (12) can be neglected then:

Where:

(Qs= point source discharge, (LY/T).

(5= non - point source discharge, (LE/T/L)_
A= Cross - sectional area, (_Lz).

LA + g 5
Cpeoncentration of salts, (L°/T).

urthermore. the pollutants in equation (13) may consider as “continuous” or “discontinuous/puls”
source depends on the operating rule of the drains or the nature of the pollutants in the river.
For explicit method the boundary condition for the second source is:

O (Fr 00 (14
CUIN. DY =0 . b 4.5)
C(Xo )=Cay+S el 16}
Where:

216



IS S e

f/}‘ Number 2 Volume 11 June 2005 Journal of Engineering

L a; = the concentration of the first source at the second source location
No o distance between the first and second source respectively
> = the time (o start the effect of the second source .

Desceription of the Study Reach

Two hundred and thre2 kilometers (203 km) length of the Diyala river was studied in this work. the
reach of study starts from Diyala Barrage. and extended to the confluence of the Tigris — Diyala
EIET

iig.(2) illustrated the scheme and the descritized form of the Diyala river system within the study
reach. Seven outfalls were recorded and concerned as point sources of pollutants, which discharge
to the river. These outfalls are the pump stations of the drains

Km 0.0 Diyala barrage
Khalis Noﬂ.h Outfall SR~ Km 36.8
Drain
Al-Naharwan Outfail ’ Km 93.4
Dirain
Saria North outfall
km 110 < i
Drain
" D 81
Km 137.65 8 7-Nissan P.S.
Khalis ‘soul_h Outfall
Drain
Km 189.6
New Rustamivah Plant _; Km 1898
& O s2

New Diyala Bridge \

Km 191.1
Km 1913

O1d Rustamivah Piant

Army canal —————M Km 196.4

Old Diyaia Bridge

Fig (2). A Schematic layout
o1 the reach under considiration.

Km 203 .44
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Results and Discussion
[t was found from the study of constituents of Diyala river water quality that total dissolved solids
c1Ds). ehloride {CL). and Sulphate (SO47) are present in significant concentrations, so they are

selected for this study. -

Fhic moedel s based on the one-dimensional convective-dispersion equation lor conservalive
substance. that was solved using implicit technique, and the model based on the gathered data.
which recorded on (31/11/98) To (25/1/99), for TDS, CL and SO, .

Calibration of the model is achieved by applying it to an independent set of data using the model
and the results established the model validity,its applicability and the results are listed in
cuble ¢h) ulso for station (1) and station (2) respectively,

Pable (2) represent the laboratory determinations needed to evaluate common trrigation water
quality problems [Ayers, (1985)], and its seen from Table (1), that in general water quality in
Divala river is aceepted for irrigation purposes, however (TDS) exceed the allowable limit at station
(2) on (237171999 _ 10/1/1999) and also sulphate above the acceptable limit at the same station on
F/1/1999 [ Table(1)].

Table (1) Observed and predicted values of salt concentration
in station 1 and 2

R e B e e =
TDS CL SOy
Station e alati i
no. Date | opgery Comp Iiji? iObserv Comp ]i;]f/t* Observ{ Comp %Ziiﬁ
| - ed uted =T e uted el ed uted o
B m_m{l— eIrot eITo! error
3114199 e e ; o
% 1225 [1203.5 1.75 | 166 157 54 400 | 380.1 | 4.98
13/12/199
SO 125 11195.7) 628 | 158 | 163.3 | 3.3 | 400 | 425.4 | 597 |
] ;
27/12/199 . .
L ]H” 1425 | 1351.8] 5.13 175 169.6 | 3.1 446 | 431.2 3.3
10/1/1999 | 1940 [1950.21 0.52 198 | 187.1 5.5 466 | 450.7 | 3.28
25/1/1999 1 1620 1159281 1.7 276 | 272.1 1.4 545 | 4937 | 9.41
31/11/199
- 1845 |1820.1| 135 | 266 | 263 | 1.12 | 569 | 5756 | 1.15
| a R
| l;’ ‘ 700 1174037 1,74 230 | 2449 1 2.04 588 5711 © 287
SR EAEICCI I
| Q 1935 | 199571 2.04 280 | 282.1 | 0.74 3870 452 | 745 ‘
| 10/1/1999] 2175 |2330.4] 6.67 | 289 | 3008 | 3.92 | 783 | 820.1 |
~125111999] 2670 [2740.5] 257 | 403 [426.8 | 2.58 | 995 |1020.2
| Average Relative Error 2.98 | 3.21

Stativn no. (S1) at kim (112)
Station no.2 {S2) at km (190.6)
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tuble (2) Laboratory determinations needed to evaluate common irrigation water quality problems
[Avers. (1985)].

Water parameter symbol EAES e
3 water
L DS mg/| <2000
B T me/l <1050
S0, mg/] < 960

CONCLUSIONS

Fhe following conclusions are drown on the basis of the result obtained from the model:

~ Lhe observed data. in general are closed 1o the predicted results from the implicit finit difference
mcthod with an average relative error for stations(1,2) equal to (2.98, 3.21, 4.69) for TDS, CL.
SO4 respectively,

- It is noticed from Table (1) that there are some deviations of the results in the verification
periods on (25/1/1999 | 27/12/1998) with average relative errors of 9.41% and 7.46%
respectively. and this may refer to the type of mixing process that occurs or the an unexpected
location of pollutants that may results from dump untreated sewage directed to the river, or to
the drain water, which contains fertilizers and dump by farms.

4= Dispersion coelficient can be effectively evaluated using Imara-Althamiry predictive equation.

- Al-Rustamiyah plant represent the major pollutant source which increase the concentration of
salts with about 50% in Diyala river.

RKECOMMENDATIONS

o Optimization study o improve water quality of the river taking into accounts the outfalls
discharge water with high concentration of pollutants.

3= Conunuous monitoring of quantities and qualities of sewage water and outfall drain directly
disposed to the river is needed.

4- Environmental study of slats to select the minimum discharge release from Diyala barrage.
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