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ASSESSMENT AND DEVELOPMENT OF THE SOLID WASTES
MANAGEMENT IN AL-NAJAF CITY
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AN EMPIRICAL CORRELATION TO ESTIMATE SOLID
STRESSES FOR DIFFERENTIALLY STUCK PIPES

Dr-Maha R, Abdul-Ameer
Lecturer, Dept. of Pet. Eng., College of Eng., Univ. of Baghdad, Iraq.

ABSTRACT
A new correlation to calculate the solid stresses at the contact face between the pipe and the mud

cake, for the case of differential pipe sticking (DPS), is developed.

The proposed correlation takes into consideration the effect of setting (contact) time, thickness of
mud cake, and viscosity of mud filtrate on the behavior of the solid stresses.

A good match is obtained between the present correlation,the measured values, and terzaghi trend
for calculating the resulted solid stresses. This in turn leads to estimate the minimum force required
to free the stuck pipe.
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KEY WORDS:
Differential pipe sticking, wall stacking, solid stresses, sticking force,pulling force.

INTRODUCTION

Pipe sticking is one of the most common and serious problems in drilling different wellbores.
Differential pipe sticking (DPS) or wall sticking is defined as: stuck pipe caused by differential
pressure force from an overbalanced mud column acting on the drill string against a filter cake
deposited on a permeable formation (Adams 1977) (Rabia 1985). Excessive differential pressures
across lower-pressure permeable zons can cause the drill string to be pushed into the wellbore wall
where it becomes stuck. It usualy occurs while the pipe is stationary and is indicated by full
circulation and no up/cown rotary freedom (Haden and welch 1961) (Hempkins 1987).

BASIC EQUATIONS
The sticking force

One of the basic relations for calculating the sticking force can be expressed by the following
equation (chilingarian and Vorabuter 1981) (Hadduch et al. 1994):
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DIFFERENT APPROACHES TO ESTIMATE THE SUCTION
HEAD AT THE WET FRONT IN THE GREEN AND AMPT
' WATER INFILTRATION EQUATION

Mahdi I. Aoda Abbas H. Thiab Nameer T. Mahdi
Dept. Soil and water Sciences, College Agric., Baghdad Univ.

ABSTRACT

This study was conducted to estimate the suction head at the wetting front 1y in the Green and
Ampt infiltration equation using uniformly packed soil columns of three different — textured soils.
Four different approaches were used for this estimation. Cumulative depths of infiltration I along
with the visual wet front advance Z was recorded with time t. Soil water content profiles were also
obtained by which the sharpness of the wet front was tested using an empirical model adopted from
van Genuchten (1980) model for soil moisture-suction head relation.

The Green and Ampt equation did fit the infiltration data very well with significant correlation of its
parameter K, with the physical measure of saturated hydraulic conductivity K.

Four different methods were used to estimate ty: from fitting the Green and Ampt equation to
infiltration data (I vs. t), numerical integration using hydraulic conductivity as afunction of suction
head K(1) in the basic definition equation of defining tw, numerical integration using conductivity
as afunction of volumetric water content K(8), and from the soil sorptivity S evaluated from early
time infiltration data using Philip one-term equation alons with Green and Ampt equation for
horizontal infiltration. : '

No Signiﬁcg_nt differences were found between these four methods in estimating 1y at 0.01 level.
Significant differences, however, were found at the same level between the values of Ty for the
three soils as it was expected.
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FLOW CALCULATIONS FOR A TWO-DIMENSIONAL

IRRIGATION NOZZLE
Ass. Prof. Hussain Y. Mahmood  Dr. Hussain H. Ahmad  Munther A. Mussa
Baghdad University Saad General Company Baghdad University
College of Engineering Ministry of Populating College of Engineering
Mechani~al Engineering and Housing. Mechanical Engineering
Department. Department.

ABSTRACT

The most efficient nozzle is generally considered to be that for which the discharge coefficient is
neatly unity. Nozzle dimensions influence the discharge coefficient. In sprinkler irrigation systems
there are many types of nozzles because any sprinkler irrigation system has special one depend on
these system characteristics, so the discharge coefficient relation with nozzle dimensions must be
known to the sprinkler irrigation system designer. A computer program for nozzle flow
characteristic was built and the relation between the discharge coefficient (C4) and the nozzle
geometrical dimensions to reach to the best nozzle design was studied.

The finite -lifference approach was introduced to carryout all computations with special grid
arrangement. The steady state Navier-Stocks equations complemented with (k —¢&) turbulence
models were solved. These work calculations were for nozzle of convergent part with some angle
(3.7° - ?.70'_) followed by straight part (tip part). Three values were taken for the convergent part
length; three for tip part length and the nozzle diameter changed for three values also. The Reynolds
number range was 1.95 x10°(Re(3.9x10° and Fortran 95 computer program language was used.

The results gave good imaging to the relation between nozzle dimensions and the discharge
coefficient, where the major result was Increasing the tip length is allowing the boundary layer to
growth and hence increasing its thickness and so discharge coefficient decreasing. Comparison of
the results with ANSYS package shows that the present numerical method was accurate enough and
might be used to predict the discharge coefficient for the sprinkler irrigation system nozzle.
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HUMAN FACE RECOGNITION USING GABOR FILTER AND
SELF ORGANIZING MAP NEURAL NETWORK

Dr. Tarik Zeyad Mohamed Fadhel
Electrical Engineering Department, College of Engineering,
University of Baghdad

ABSTRACT

This work implements the'face recognition system based on two stages, the first stage is feature
extraction stage and the second stage is the classification stage. The feature extraction stage consists
of Self-Organizing Maps in a hierarchical format in conjunction with Gabor Filters and local image
sampling.

The next stage is the classification stage, and consists of self-organizing map neural network; the
goal of this stage is to find the similar image to the input image. The proposal method algorithm
implemented by using C++ packages, this work is successful classifier for a face database consist of
20 people with six images for each person.
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KEY WORDS
Gabor filter, SOM (Self Organizing Map).

INTRODUCTION

Face recogiiition is a very active topic of research work at the current time, for both technical and
commercial reasons. Advancements in hardware and software technologies, as well as positive
results from algorithm development efforts, have resulted in the increased feasibility of
automatically identifying individuals from images of their faces. At the same time, applications in
law enforcement, security and commercial identification have created a very real demand for
accurate face-based identification of persons.

Face recognition may seem an easy task for humans, and yet computerized face recognition system
still cannot achieve a completely reliable performance. The difficulties arise due to large variation
in facial appearance, head size, orientation and change in environment conditions. Such difficulties
make face recognition one of the fundamental problems in pattern analysis. In recent years there has
been a growing interest in machine recognition of faces due to potential commercial application
such as film processing, law enforcement, person identification, access control systems, €ic
[Brunelli, et al., 1993].
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THE INFLUENCE OF REYNOLDS NUMBER AND
TEMPERATURE ON THE MASS TRANSFER
COEFFICIENT OF THE CORRODING PIPE

Q.J.M. Slaiman Basim O. Hasan"
Chem. Eng.Dept.-Al-Nahrain University-Baghdad-Iraq

ABSTRACT

Corrosion of carbon steel pipe in aerated 0.IN NaCl solution nnder isothermal turbulent flow
conditions (Reynolds number= 15000-113000 and temperature of 30-60°C) is investigated by
weight loss method. The effect of Reynolds number and temperature on corrosion rates is
experimentally studied and discussed.

Corrosion mechanism is analyzed as a mass transfer operation and the corrosion rate is expressed in
terms of mass transfer dimensionless groups (Sh and St) and in terms of usual corrosion units. The
results of corrosion rates are compared with many proposed models particularly those based on the
concept of analogy among mass, heat, and momentum transport by determining experimental
friction factor. The capability of these models to express corrosion rates over the investigated range
of Re and temperature is examined and discussed. Many of these correlations are adopted to
estimate coirosion rates for the considered system.

It is found that Reynolds number increases the corrosion rate depending on temperature.
Temperature increases the corrosion rate for high and moderate values of Reynolds number. At low
Reynolds number the effect of temperature depends on oxygen solubility, oxygen molecular
diffusivity, and Reync!ds number (or eddy diffusion).

Generally, Von Karman and Prandtl-Taylor analogies (based on the experimental friction factor)
show good agreement with experimental mass transfer results while Chilton-Colburn analogy
exhibits reasonable agreement at low Reynolds number and some overestimation at high Reynolds
number,
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TRANSIENT FLOW IN A RECTANGULAR OPEN CHANNEL

Dr. Jafar .M. Hassan Muhammad Asmail Eleiwi
Assistant. Prof Assistant .Lecturer
University of Technology Al-Mustansiria University
Mechanical cngineering Department College of Engineering

Mechanical Engineering Department

ABSTACT

In this paper, the transient flow in a rectangular open channel has been studied for different
conditions. The velocity and depth of water have been calculated at different sections in the
channel. A computer program (Channel) was developed to solve the mathematical model using
characteristic method .The initial conditions have been calculated using Runge-Kutta method.
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KEY WORDS
Open Channel, Rectangular, Transient Flow

INTRODUCTION

Unsteady uniform flow rarely occurs in open channel flow, Unsteady non-uniform flow is common
but is difficult to analyze. Wave motion is an example of this type of flow, and its a.naIySLS is
complex when friction is taken into account (Streeter & Wylie 1983).

If the depth and /or velocity vary at any point with time, the flow is termed unsteady flow.
Examples ¢ unsteady flow are: floods in rivers, tides in oceans and in estuaries surges in power
canals, and storm runoff in sewers (Amein & Chu 1975).

Unsteady flow in compound channel is complicated by large difference in hydraulic properties
(flow depth, resistance) and cross sectional geometry of the main channel, and the ﬂood plains
(Ayyoubzadeh & Zahiri 2004). :

Two different numerical flux, namely, flux difference splitting and flux vector splitting schemes,
are compared in numerical computation of one-dimensional open-channel transition free surface
flows (Saint Wongsa 2000).

A one —dimensional theoretical approach is used for the treatment of transient open-channel flow to
lead to the development of three techniques for analytically simulating both natural and artificially
induced transient flows, in rivers and in estuaries, studied (Baltzer & Lai 1968) using of a high-
speed digital computer.

725



Number 4 Volume 11 December 2005 Journal of Engineering

HYDRO-DE-AROMATIZATION OF PARAFFIN WAX

Dr. Ammar S. Abbas Suondos K. A. Barno
Chemical Engineering Department,
College of Engineering - University of Baghdad

ABSTRACT

Iraqi paraffin wax (1.0 wi% aromatic content and 4.4 wt% oil content, Basrah origin) was
hydrotreated over commercial Pt-Re/y-Al,O3 catalyst in order to study aromatic removal reaction
(de-aromatization) kinetics. Reaction temperature varied from 453 to 533 K over a liquid hourly
space velocity from 0.5 to 4.2 k. Hydrogen pressure was kegt constant throughout all the
experiment: at 3.6 Mpa with hydrogen to wax ratio about 400 m’/ m”.

Kinetics analysis showed that the hydro-de-aromatization reaction followed a second order kinetics
model. Energy, enthalpy and entropy of activation of hydro-de-aromatization reaction were 17.2
kJ/mole, 13.1 kJ/mole and -16.9 J/mole K, respectively.
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KEYWORDS
Hydro-de-aromatization, kinetics model, paraffin wax, activation energy.

INTRODUCTION

Wax usually refers to a substance that is a plastic solid at ambient temperature and, no being
subjected to moderately elevated temperatures, becomes a low viscosity liquid. The chemical
composition of waxes is complex. They usually contain a broad variety of molecular weight species
and reactive functional groups, although some classes of mineral and synthetic waxes are totally
hydrocarbon compounds (Kirk-Othmer, 1984).

Waxes can be obtained from different sources: Natural (animals, insects, plants and lignite),
petroleum and synthetics. As sovrces, the methods of wax separation differ from a simple
mechanical impression (like in production of carnauba wax from leaves) to complex operations as
like as de-waxing and de-oiling. The present petroleum wax industry resulted from demand for
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IMPLEMENTATIONS OF 8x 8 DCT AND IDCT ON DIF FERENT
FPGA TECHNOLOGIES USING THE MODIFIED LOEFFLER
ALGORITHM

Asst. Lecturer N. H. Abbas
Dept. of Elect.
College of Eng. - University of Baghdad
Baghdad- Iraq

ABSTRACT

In this paper the hardware implementations is investing of 8x8 Discrete Cosine Transform (DCT)
and Inverse Discrete Cosine Transform (IDCT) on different Field Programmable Gate Array
(FPGA) technologies using the modified Loeffler algorithm. The investigations involved
simulations and synthesis of Very High Speed Integrated Circuit Hardware Description Language
(VHDL) code utilizing recent FPGA families of Xilinx, Altera, and Lucent. The paper achieving the
most demanding real-time requirements of some standardized frame resolutions and rates. Synthesis
results for 8-point DCT/IDCT implementations indicate operating frequencies of 50 MHz, 60 MHz,
and 22 MHz for the investigated Xilinx, Altera and Lucent FPGA chips, respectively. These
frequencies allow 2193 Source Input Format (SIF) and 100 High Definition Television (HDTV)
frames to be processed by the Xillinx FPGA. The resulting frame processing rates for Lucent are
877 and 40 for SIF and HDTV, while for Altera they are 647 and 29, respectively. Results indicate
that the investigated FPGA implementations would speed DCT based compression algorithms up to
frame rates well above the real-time requirements of SIF, International Consulting Committee on
Radio & Television (CCIR-TV) and HDTV frame formats.
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ADVANCED TREATMENT OF TEXTILE WASTEWATER AND
ITS COST BY H,0,/UV OXIDATION PROCESS

Hayder Mohammed Abdul-Hameed
Assistant Lecturer
University of Baghdad — college of engineering
Environmental engineering department

ABSTRACT

Different parameters were investigated to evaluate their effect on the process removal efficiency of
COD and color, by using different H,O concentration, UV power, multi-step addition of HO,, and
air bubbling. As a result, the color can be removed completely within 20 minutes, and the COD
removal of upproximately 90% can be achieved within 40 minutes of UV illumination. This process
favors the H,0, addition in one step rather than in four steps. Supply of oxygen does not enhance
the process removal efficiency. The overall result indicates that the operating cost (chemical and
electricity) to reduce the COD to below 80 mg/ 1 is 0.93 US$/m’,
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KEYWORDS
COD, oxidation, photoreactor.

INTRODUCTION

The environmental concern of textile wastewater discharges is mainly on their high chemical
oxygen demand (COD) as well as high strength of color content [Liao and other, 1997]. according
to the new discharge standards of 1998, textile industries are required by Ministry of Environment
standard to comply with the COD less than 100 mg/l and color less than 400 in American dye
Manufacturer institute (ADMI) units. Typical processes for textile wastewater treatment includes
biological activated sludge oxidaticn and post coagulation, followed by chemical oxidation of the
final afflue+: by sodium-hypochlorite (NaOCL) for color removal purpose [Liao and other, 1997,
[Liao and other,]. According to our preliminary investigation, such processes were inadequate in
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EXPERIMENTAL SYUDY OF MIXED CONVECTION HEAT
TRANSFER FOR A THERMALLY DEVELOPING AIR FLOW
IN AN INCLINED ANNULUS

Dr.Yasin K.Salman Ahmed J.Shkarah
Department of Nuclear Engineering, Baghdad University,
Baghdad, Iraq.

ABSTRACT

The investigation-included experiments were conducted to investigate the local and average mixed
convection heat transfer coefficient for thermally developing and fully developed hydrodynamically
laminar airflow in an inclined annulus. The experimental setup, using an aluminum annulus having
a radius ratio of (0.41) and the inner tube with a heated length of (0.85m) with constant wall heat
flux boundary conditions. The investigation covered Reynolds number range from (332 to 1128)
and heat flux varied from (82w/m’ to 545w/m?). The air is developed hydrodynamically by using
the entrance section annulus (calming section) having the same inner and outer diameter as a test
section but with variable lengths. The entrance sections included a long calming section with a

length of 90 cm (L/D =20.93) and short calming section with lengths of 60 cm (L/D, =13.95).

The results obtained represent the temperature distribution along the inner tube surface, the local
and average Nusselt number distributions with the dimensionless axial distance (Z"). For all annulus
orientations and all entrance sections, the results show an increase in the Nusselt number values as
the heat flux increases and as the asgle of the inclination moves from the vertical to the horizontal
position. A -.omparison was made between the experimental results and the available previous work
of Mataira, D. and Subba Raju, K. (1975), for the local Nusselt number distribution with the
dimensionless axial distance (Z'). The results obtained showed a good agreement and has the same
trend that obtained in the previous work. :
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- EXPERT SYSTEM FOR GROUP TECHNOLOGY

Dr. Zuhair I. Ahmed Dr. A, H. Sikhi Naseer M. Abbas
Mechanical Engng. Dep.,Uni. of  Production Engng. and Metallurgy Dep., Uni. of
Baghdad Technology

ABSTRACT

Modern manufacturing enterprises are increasingly faced with fierce international competition and
fluctuating market conditions. To gain flexibility from a functional manufacturing system and
efficiency from mass production, group technology has emerged as an effective compromise
between the two. Identification and grouping of parts, that share similar processes into cells, is the
basic problem in the design of cellular manufacturing systems.

The design of cellular manufacturing systems is a complex, multi — criteria and multi — step process
which can have significant implication for the entire organization. The formation of machine cell
and part families have a number of constraints such as number of cells, cell size, technological
requirements, and any other constraints like cost and time.

This research proposes an expert system called CAEGT, which controls a number of constraints
during the formation of machine cells and part families by using three methods. The system was
tested in a manufacturing company and it gives an efficient results.
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MATERIAL NONLINEAR BEHAVIOR OF REINFORCED
CONCRETE SHELL FOUNDATIONS

Dr. Mohammed Ali A. Al-Ausi  Dr. Hanan A. Al-Naimi Dr. Adel A. Al-Azzawi
Prof. /University of Baghdad Lecturer/University of Lecturer/Al-Nahrain
Baghdad University
ABSTRACT

Shell foundations are generally found to be economic under conditions of heavy loads and weak
soils as small amount of reinforcement is needed due to occurrence of compressive stresses in most
parts of the foundation. Depending upon their size, conical shells can serve as footings for columns
while inverted domes shells can serve as rafts for tanks supported on a circular row of columns.
This paper describes 3-D finite element models, the eight nodes degenerated shell and the twenty
nodes brick elements which are used herein. The models which may be adopted in the material
nonlinear analysis of reinforced concrete shell foundations are described briefly in this paper. The
present study results give good agreement compared with available experimental values about 5%
in displacements.
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INTRODUCTION

Shell foundations have been established as economic alternatives to plain (flat) shallow foundations
in situation involving heavy superstructural loads to be transmitted to weaker soils. The use of
shells in foundation, as in roofs, leads to considerable saving in materials. In the case of
axisymmetric shells such as the cone and the inverted dome, this is achieved without much extra
input of labor. A theoretical work using a material nonlinear finite element analysis is carried out to
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STATIC AND DYNAMIC NON-LINEAR SOIL BEHAVIOUR BY
THE BOUNDING SURFACE PLASTICITY MODEL FOR IRAQI

SOIL
Dr. Omar Al-Farouk S, Al-Damluji  Dr. Yousif J. Al-Shakarchi Dr. Bushra S. Al-Busoda
Assistant Professor Professor Department of Civil Engineering
Department of Civil Engineering Department of Civil University of Baghdad
University of Baghdad Engineering University of
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ABSTRACT
This paper studies the non-linear behaviour of a clayey Iraqi soil taken from Baghdad City, using
the bounding surface plasticity model under static and dynamic loading. The bounding surface
plasticity model needs a group of input parameters. Some of them are determined directly from
triaxial and consolidation tests, while the others are evaluated from a parametric study using a
computer program named EVAL.A series of advanced laboratory tests was performed after
modifying and manufacturing some parts of the triaxial machine that are required for carrying out
Ko-consolidated compression and extension tests. The soil test results are used in a computer
program named EVAL to compute the soil properties and input parameters for the Iraqi clayey soil
under consideration that are required in the bounding surface plasticity model. After the input
parameters became available, one could use them in finite element computer programs for static and
dynamic analyses. Twn-finite element programs are chosen. The first program, named ACED used
for solving coupled problems under ‘static loading. While the second program, named DLEARN, is
used for solving dynamic problem. The proposed abbreviation of Baghdad silty clay soil is
(BBSC).. The program EVAL gives the input parameters for the Iraqi clayey soil that the bounding
surface plasticity model needs. The values obtained of these parameters are as follows:

A x | MMM | v’ | R I RR | A | AJA
0.064 | 0017 [ 120 | 0676 | 04 | 270 085 | 0.05 | 0.80
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THEORETICAL AND EXPERIMENTAL
INVESTIGATIONS OF SOLID FUEL-RICH PROPELLANT FOR
RAM ROCKET APPLICATIONS

Prof. Dr. Adil A. Al-Hemiri Dr. Mumtaz Y. Rejab  Dr. Amer D. Zmat
Chem. Eng. Dept., College of Engineering , University of Baghdad

ABSTRACT

Five formulations of fuel-rich propellant consisting hydroxy-terminated poly-butadiene (HTPB)
based polymer, ammonium perchlorate (AP) and magnesium (Mg) or aluminum (Al ) as additive
have been processed and investigated. Theoretical calculations of flame temperature and gas
composition were determined by NASA-273 computer code. The sustained ignition / combustion of
* such propellant is possible with long duration pyrotechnic igniters. The experimental investigations
of the effect of solid particle size range and content on fuel ballistic and mechanical properties have
revealed that a considerable enhancement may be obtained with fine particle size and high content
percent. High air-to-fuel ratio increases the combustion efficiency in the ramjet-mode resulting in
higher specific impulse.
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KEY WORDS:
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INTRODUCTION

Due to their simplicity and reliability, solid-fuelled ramjets (SFRJ) and ram rockets (SFRR) are
considered +o be the least expensive air-breathing propulsion systems for supersonic flight. Mostly,
(SFRR) can operate at higher thrust level but at lower specific impulse level than
(SFRJ)(Benkmann,1982). The higher level of thrust realized by (SFRR) systems requires a
relatively high level of fuel mass flow rate. The requirement of correspondingly high burning area
or high burning rate for this large mass flow rate of fuel can be met either by enhancing the burning
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PROPOSAL ALGORITHMS TO SOLVE DELAY-CONSTRAINED
ROUTING PROBLEM

Deya J. Kadhim
Electrical Engineering Department
University of Baghdad

ABSTRACT

One of the Quality of Service (QoS) routing problems is link-constrained, path constrained routing,
and example of such problem is delay and bandwidth-constrained routing. Here, the proposed
solution is presented through our proposal routing algorithms DCUR-AB (Delay Constraint Unicast
Routing at Available Bandwidth) and ADCUR-AB (Adaptive Delay Constraint Unicast Routing at
Available Bandwidth).

DCUR-AB and ADCUR-AB routing algorithms are proposed to solve the most popular QoS
problem (Delay-constrained routing problem). Our proposed algorithms solve this problem in
addition to take into account one of the important network resource (bandwidth).

From experimental results for DCUR-AB it is found that this algorithm has a limitation searching to
find the optimal path with taking into account the bandwidth constrained, therefore; it is proposed
here another routing algorithm called ADCUR-AB that has a wide search to find the optimal path,
then a practical comparison between the two proposed algorithms results is applied and it is found
that the second algorithm is better than the first one.
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ABSTRACT

This project deal with the study of solid waste of AL-Najaf city which belongs to AL-Najaf
Governorate , one of the important Iraqi cities which has religious interest , This study include the
identification of solid waste characteristics (generation rates, physical components, moisture content -
, density) .“he examinations have been done on the waste for eight months as a rate, for the period
from December 2003 A.D. until July 2004 A.D., to take into account the changes of seasons of the
year and temperature on these characteristics . :

The rate of collection results were of 0.420 kg/person/day for generation rate and density of waste
473 ]E{g/m3 , as to moisture content were 48% .

In addition to that, a comprehensive planning system has been achieved to management the solid
waste of the city including all the activities from the point of generation to final disposal in a
manner that minimizes environmental impacts.

This research includes, two types of solid waste collection systems will be used , the vehicles and
labor requirements for each system have been calculated . This study also includes the estimate of
land fill volume required for disposal of Al-Najaf city with two adjacent cities
(Kufa and Al-Manatherah), from year 2004 to year 2017, and future land requirement for one
combined sanitary land filling (1000x1400)m .
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