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Abstract

This study aims to knowhow far the contribution of the entrepreneurships
may help to solve the unemployment problem in Libya. The study
depended the descriptive analytical framework to investigate the issue.
The research sample consists of 35 entrepreneurships in the region of Al-
jabel Al-Garbin west of Libya.

Additionally, the researchers designed a questionnaire for collecting data
from these entrepreneurships.The data was analyzed using a number of
descriptive statistical methods, frequency distributions and  SPSS
software. This study reached to that the recent projects help in solving
unemployment problems in Libya and improve their income, as well as,
creating job chance. This study also reached to that there is no
coordinating with the government institutions in employment and also
leads to reluctance by the unemployment to accept jobs which are
unsuitable or which do not fit to their education level; from their point of
view. Finally, The study recommendations are : there is a dare need to
conduct conferences, workshops and symposiums to explain the
significance of Entrepreneurships in the national economy. People should
be aware of the risks of unemployment for individuals and society as a
whole. Small and medium Entrepreneurships should be supported and
provided with the necessary means to guarantee their  success.
Entrepreneurships, especially that with individualistic nature, should be
connected with the labor and work Ministry networks. This can mitigate
the threat of employment fraud(occupying unlawfully two vacancies at
the same time, especially in public sector), gives the priority for those
unemployed people to secure jobs and will help assigning work licenses.
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Abstract

This study examines the effect of bending stress on gears by using the
original Lewis equation and determining the highest theoretical stress
value and comparing it with the bending stress values obtained through
the FEM method as well as determining the values of the communication
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stress by FEM and comparing them with the theoretical values that are

Determined by the Hertz equation for the complex and repeated gears in
size, dimensions and number of teeth, transmission error is the main
cause of noise and vibration in the composite gears. The study of
transmission error has become common as a field of gears research,
which is one of the methods of quality control. And to determine the
transmission error in the gears. Also, differences in gears were analyzed
by gears analysis as a full model or total in terms of turnover of the body
and causes of deviation and bending on the teeth of the gear, and also
bending stress and distortion caused by friction at the contact by
simulating through the program Solid Works and ANSYS .. And
conclude that all the results are very close. This indicates that the FEM

method has a high resolution and is closer to reality
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Properties

Name:
Model type:
Default failure
criterion:
Yield strength:
Tensile strength:
Elastic modulus:

AISI 4130 Steel,
normalized at 870C
Linear Elastic Isotropic
Max von Mises Stress
4.6e+008 N/m"2
7.31e+008 N/m"2
2.05e+011 N/m"2

AISI 1010 Steel, hot
rolled bar
Linear Elastic Isotropic
Unknown
1.8e+008 N/m”2
3.25e+008 N/m"2
2e+011 N/m"2

Poisson's ratio: 0.285 0.29

Mass density: 7850 kg/m"3 7870 kg/m"3
Shear modulus: 8e+010 N/m”2 8e+010 N/m”2
1.2e-005 /Kelvin
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250
500
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1000

..... .

<Ly algal AISI 4130 Steel,
ousd s e | normalized at  870C
N/mm? Max von Mises Stress

12.7454 12.7175
25.4908 25.635
38.2362 38.5823
50.9816 51.4997

«aSuay)

-0.22%
0.57%
0.91%
1.01%
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hot rolled bar"
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AISI 4130

Steel AIlSI 1010
Jlai¥lslea) ‘i.e y i | JuaiViaeal | Steel hot A
a3l | N/mm? norn;z;(l)zce A1 Ly | N/mm? | rolled bart | syl
4130 Max von Mises 1010 M'?QZ;(S\&?QSS
Stress

250 | 164.7528 187.12635 4.08% | 193.37584 185.47352 | 4.09%
500 | 232.9957 266.25270 3.49% | 273.44740 | 263.859616 | 3.51%
750 | 285.3603 327.37876 3.10% | 334.89214 | 325.22468 | 2.89%
1000 | 329.5057 378.50496 2.98% | 386.69369 376.97068 | 2.51%
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ABSTRACT

This paper aims to solve homogeneous linear differential equations
(HLDE) with primary values using laplace transformations. The paper
discussed in detail the conceptual, inverse and some of the theories for
the HLDE. The discussion extends to use some of the calculation of
integrals. It was found that laplace’s conversion was very useful in
solving differential equations with fixed values regarding to the boundary
conditions which can transform laplace’s transformation to an algebraic

equation. In order to solve these equations, a Laplace transform was used
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and then reverse concersion factor was applied to get to the required

solution.
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Abstract

The composite microstructure of the Austenite-Ferrite welded joint was
studied by focusing on its effect on local tensile properties, (yield
strength and hardening coefficient) using the finite elements method to
simulate the distribution of stresses obtained from experiments, and a
three-dimensional model (V-Joint) was used in seven different materials,
two of the base metal and welding metal and two sub-zones of the heat-
affected zone with coarse grains and fine grains. In this way, the local
tensile properties of the joint were evaluated.
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Key words: tensile properties, microstructure, welded joint, austenite,
ferrite.
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Yield Strength | Tensile Strength A5/ E/ H'/
Material

Ry, /MPa R/ MPa % GPa |MPa
Steel X6 335 670 48 193 1400
Steel M 455 616 33 207 730
AWM 545 685 35 193 700

Alidl 28] ailad 2 Jsa

o e 23 ag) Saad @ degaldl Alagll 8 lleal) @i ani dal e
6 JSs 8 LS ( strain gages )

Aupall MYl .6 USs

S Jlaady) bl ( strain chains ) 4 2= 4 ( strain gages ) 12 axe aladiu) o

Lo il w23 Jsaally 6 USE Ll (ila e uils JS le Aibe a3 dal

Al Cila o) b Ll

mat. 2 2 2 2 2,7 7,6 6.3 3
ave. | 11,38 | 12,18 12,67 11,05 7,75 4,88 4,12 2,22
mat. 3 3,5 5.4 4,1 1 1 1 1
ave. | 1,66 1,46 2,67 3,94 5,04 5,98 6,27 7,04
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1 - X6 355 1400 355 1400
2-M 455 730 455 730
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4 - CGHAZ-f 550 300 550 300
5 - FGHAZ-f 400 1000 450 1200
6 - CGHAZ-a 400 400 630 500
7 - FGHAZ-a 300 1000 400 1600
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Abstract

This study aims to investigate the nexus between foreign direct
investment and economic growth in Libya over the period 1977 — 2016,
co-integration approach was adopted in this study by using Engel-
Granger test and error correction model to identify the causal relationship

between FDI and economic growth in the long and short term and their
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directions. The study resulted that economic growth has a positive

relationship with FDI in the long and short term.

Keywords: FDI, GDP, Libyan economy, Angel Granger testco-
integration, ECM
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Abstract:

The objective of this paper is to analysis and improves the drum design
of heavy duty crane. A crane is made up of many components: drum,
shaft, brake assembly gears, hydraulic system etc.., but the main focus of
this study is on the design of the crane drum. The drum of the crane is
like a thick wall shell structure with rope wounded on it as layers and the
drum will be under loading.

As the layers of rope wounding increases, the hoop stress generated in
the shell increases and it is important to study the relationship between
multi layering and stress generated. The cost of manufacturing a drum
rises very sharply with the increase of the drum thickness. Therefore,
determination of critical thickness of the drum is crucially important to
balance manufacturing cost and safety of operation.

The aim of the first simulation is to verify the validity of the requirement.
The aim of the second simulation is to observe the hoop stress behavior

in relation to loading condition.
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1. INTRODUCTION

Today crane parts are made of different types of metals, heavy-duty
cables, and can lift and move objects many times heavier than the loads
of ancient times. In olden times, thousands of slaves had to be arranged
whenever a heavy load had to be lifted or dragged [1]. Moving these
objects involves some interesting physics. The load is attached to the end
of the cable, and then cranked along pulleys to whatever height
necessary. The most fun lies in the smallest piece, the pulley. This
wonderful, simple machine reduces the force of the weight of an object,
and allows less force to be used to move it than would be necessary with
direct force, such as pushing it up a ramp [2]. The pulley divides the
weight, spreads it out along the cables, and multiplies the force being
used to lift the object. The perfect condition for this is a pulley with zero
friction and cables that do not stretch. While currently impossible to
reach these conditions, technology has gotten much closer than the
Ancient Greeks with their ropes and wooden pulleys. Now, with new
materials and powerful motors, cranes can be used to lift much heavier
objects than ever before. In any industry, time spent in doing a particular
work is very important to management [3]. The safety of workers can
never be ruled out. Crane accidents and emergencies are occurring with
increasing frequencies in ports around the world. This is understandable

due to rapidly increasing population of cranes, increasing crane
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dimensions resulting in reducing visibility and operator control, frequent
adverse weather conditions, and also crane maintenance and operating
procedures not keeping up with increasing risks and demands of a fast

paced modern terminal.
2. Literature review

Overall design of crane drum mechanism is generally confirmed to
Indian Standard codes. Study of such codes is carried out first to know
basic design procedure. Determination of various dimensions of
components is based on standard formulaeand codes from Indian
standards. The present design of rope drumand shaft is to be made to
withstand the load due to lifted material. This requires good
understanding of loading condition [4].

further study it is required to understand all theories of failure so as to
calculate the stresses induced in rope drum and shaft analytically and to
apply correct failure criterion [5]. The knowledge of techniques used for
shaft failure analysis and simulation methods adds to better visualization
of experimentation. To know the design analysis and simulation
procedure, it is important to know the basic Finite Element Method
which is embedded in simulation software. A step by step description of

method improves the conceptual understanding [6].
3. Crane mechanism

Crane is the machine used for lifting some load from lower position to a

higher position with the help of some devices or mechanisms. The crane
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mechanism is a unit consisting of a motor drive, coupling, brakes,
gearing, rope drum, ropes and load block designed to raise, hold and

lower the maximum rated load.
4. Finite Element Method:

The Finite Element Method [7] is a technique used to derive an
approximate solution of any complex engineering problem that can be
reached by subdividing the problem into smaller, more manageable
elements i.e. finite elements. The behavior of structure can be easily
predicted by solving linear equation’s sets in the form of matrix algebra
for those finite elements.

In FEM, the simulation models may belong to mechanics, acoustics,
thermal field, electromagnetic fields or coupled problems. In mechanical
problems the elements may be model membranes, beams, plates, solids,
fluids etc. This method contains conversion of the available component
data into matrices & interpolating differential equations and their
processing [8][9]. The pre-processor [4][5][6] is used to develop the
finite element model. The pre-processor requires direct user input data
which includes Coordinate system, Meshing, Nodes & Elements,
Geometrical & Material Constants, Loading conditions etc. After
completing this phase, the finite element model is set to solve. The output
data is arranged into tabular or graphical form by post-processor
[4]1[5][6]. In case of structural problems, the nodal displacements & stress
values at nodal points are given in the tabular form. The knowledge of
finite element method is helpful in analysis of the component to be

studied, because it is the basic tool used for simulation software.



[TECHNOLOGICAL SCIENCES JOURNAL] October 15, 2019

5. Methodology

The methodology comprises detailed study of drum, rope, shaft,
articulating components and their assembly. As the material load is
determined, it will directly give the value of force acting on wire rope.
The load on rope drum and wire rope does not exceed 100 tons, hence a
120 fall system of rope is sufficient to bear the load.

In analytical design of rope drum and shaft, first basic load value is
determined. Then, the appropriate wire rope is selected based on Indian
standard criteria. The dimensions of rope drum directly depend on the
size (diameter) of wire rope. But, the number of wire rope turns on rope
drum are calculated with reference to height of lift. Further, the shaft is
designed in accordance with the value of torque on rope drum. The
design of other essential parts which articulate the shaft and rope drum
such as coupling, flanges and key are based on standards and analytical
design formulae.

The computer aided model of calculated and derived dimensions of rope
drum and shaft assembly is then prepared in sold work. This model is
converted in to IGS and STP format so as to input it to finite element

analysis software ANSYS.
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6. Solid Work
Table (1) Mechanical Properties of drum
Material Properties
Name: AISI 1010 Steel, hot rolled bar
Model type: Linear Elastic Isotropic
Default failure criterion: Max von Mises Stress
Yield strength: 1.8e+008 N/m?
Tensile strength: 3.25e+008 N/m?
Elastic modulus: 2e+011 N/m?
Poisson's ratio: 0.29
Mass density: 7870 kg/m?
Shear modulus: 8e+010 N/m?
Thermal expansion coefficient: 1.22e-005 /Kelvin
Angular Velocity: -30 rpm

simulation express helps to predict how a part will pre form under load
and helps to detect potential the design cycle. Earlyin Simulation express
apply loads and fixtures to the part, specify its material analyze the part
and view the results all of this information.

Fig. 1Rope drum and shaft assembly sold work model
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7. Finite element analysis

There are two set of computer simulation data was collected. The first
simulation was determined the strain generated from accumulating rope
layering from a static load applied at the start of the simulation. The
second simulation wasdetermined the strain generated from a pre-set
number of rope layering before a load is applied. The aim of carrying out
the two simulation were todetermine if there is any difference in the

stress generated from two different loading conditions.

» For first simulation, the weight is added at the beginning with and
the cylinder is rotated to accumulate the number of coiled layer.

» For second simulation, the number of wire layering was determined
before the load weight is added.

» Unload the weight and repeat the simulation procedures with

incrementing weights.

Figure ( 2) shows the value of stress as a result of wire rope pressure on

the outside surface of the drum and the effect of hoopstress.



[TECHNOLOGICAL SCIENCES JOURNAL]

Figure (3) illustrates the value of stress on the internal surface of the

drum wall the value of stress is in the right hand are indicated by
different colures where the red colure represents the maximum stress and

the blue colure represent the minimum stress.
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Figure (3) Shows the internal stress on the surface of the drum wall

First simulation the data of strain have been collected from the surface
of the drum which is equal to the weight of 981000 N resulting from the
mass of 100000 Kg lifting rope. Where the collected data for emotion
and stress have been identified for some points on the surface of the drum

as shown in Figure (4)
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Figure (4) shows some points on the surface of the drum for collection

data for emotion and stress.

Table (2) shows the data of the stress from drum simulation.

Weight = 100000 k;
eigh g Enpikaltress From Sinulaion MPa
0
Thickness Empirical Stress From Simulation MPa 1
2
S1 $2 $3 / ,  —dum
40mm 8487531 | -8.120349 3717681 . g e
44mm -1.658663 -7.0346275 -3.290720 /// = E ~—52mm
=
48mm -6.962224 -6.682246 -3.007879 ___.-—-—-"// " = T10mm
e,
52mm -6.570926 -6.262786 -2.816463 /-/
p—— 8
70mm -4.859846 -4.477991 -2.118551 9

Second simulation the data of strain have been collected from the
surface of the drum which is equal to the weight of 981000 N resulting
from the mass of 100000 Kg lifting rope. Where the collected data for
emotion and stress have been identified for some points on the surface of

the drum as shown in Figure (5).
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Table (3) shows the data of the strain and stress from the second simulation and

also the five different wall drum thickness.

Empirical Stress From Simulation MPa Emprial Stress From Simulation MPa
v
Thickness Weight SI0COKg  10000Kg  150000Kg |
50000Kg | 100000Kg | 150000Kg 4
—4mm
40mm -5.702616 | -10.805528 | -15.826103 < — 4dmm

44mm | -5.002161 | -9.702419 | -14.455407

10
48mm | -4.428174 | -8.895853 | -13.622178 \\\§§‘Y " ::.:m

52mm | -4.177159 | -8.236031 | -12.378572 V .

SuesiMPa

-16

70mm | -3.163309 | -6.272739 | -9.5416180

-18

Figure (5) shows the effect of stress on four different wall drum surface
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Conclusion

From the observation and analysis there are two inferences that can be
deduced from the drum simulation conducted and the empirical
calculation followed in standard. They are:

1) The rope factor derived by the standard is too conservative and the

method of application is too general.
2) The hoop stress generated in the cylinder depends on the condition
of the loading.

The thickness derived from the Standard is adequate to manufacture and
the cost of manufacturing will be economical to build. Beside that the
calculated thickness, two Standards have been followed and there seems
to have a discrepancy in the minimum thickness required and factors for
rope layering. Therefore, a simulation of two forms is conducted to verify
the rationale behind the rope factor given and effect of different load
loading conditions.
In the first simulation, the simulated hoop stresses were found to be
lower than empirical values. The formulae are derived from a general
formulae of calculating hoop stress generated by a constant pressure
acting on all the surface of the cylinder. However, the hoop stress
generated by the rope in our simulation is over a concentrated area under
the rope. Therefore, the large difference in values show that the formulae
derived is too generalized. The rope factor given for more than three rope
layering is also too conservative and the application of it is too
standardized. The rope factor given is too large by comparing and it
should be given according to each layer for specific requirement to

prevent over designing.
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In the second simulation, the simulated hoop stress is found to be lower
as compared to the values in the first simulation and the empirical values
from calculation. A reason for such observation would be that the inner
layer of rope is not affected by the pulling force as compared to the outer
layer of rope due to the loading condition. The rope is coiled before the
load is added and therefore, the pulling force is distributed and
concentrated on the outer layer. The inner layer of rope acts to be part or
additional thickness to the cylinder, and therefore, the hoop stress
generated is much lower. This phenomenon is referred as rope relaxation
under multi layering loading.

From the two simulations, although the objective of the thesis is
achieved, however the results and analysis have provided some
groundwork for future analysis. While the results have provided evidence
for further development to be research, improvement can be made to
refine the findings. Further accumulation of rope layering can be done to
find the critical layering where the hoop stress becomes constant with
increasing layering. Heavier load can be experimented to observe the
effect of hoop stress due to multi layering and also rope relaxation at

loads equivalent to its yieldstrength
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Gravity interpretation of Marada Trough and Beda

Platform

Omar Emhemed Omar
Higher Institute of Science and Technology / Kikla

Abstract.

Geophysical data available for the study of this study area between
the Beda platform and Marada trough form is desired luxury
showed information on geological structures subsurface and the
distribution of the layers of the area, It was very clearly influenced
the study area to have occurred between Beda platform and Marada
trough is desired luxury and this influence resulted in a major fault
in the north-east of the study area was trend northwest and the
impact on each study area there is a range of other faults scattered
in the region.

Gravity data obtained from the Libyan Petroleum Institute and
represent of Bouguer map gave an explanation of the existence of
high positive and high negative in the study area and the explanation
was the presence of major fault trend to northwest.

Anomaly separation regional, local this has shown a group of

anomalies distributed on study area.
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Introduction:

Libya, situated on the Mediterranean foreland of the African Shield,
extends over a platform of cratonic basins that can be divided into two
geologic regions, each of which includes a number of sedimentary basins
(figure. L and 2).

The northern part of the country is situated on a tectonically active
subsiding margin (Gumati, et al., 1991), and includes from west to east
the Sabratah Basin, Benghazi Basin, Sirt Basin and Cyrenaica Platform (
figure. 1).

The southern part of Libya, which lies within a stable cratonic area,
includes the Ghadamis and Murzug Basins to the west, separated by the
Tibisti crystalline basement massif from Al Kufra Basin in the east. As a
result of their position at the edge of the African Plate, these basins were
affected by successive phases of continental collision and plate
divergence (Pickford, 1992). Major hydrocarbon discoveries have been
made in the Paleozoic sequence of the Ghadamis and Murzuq Basins,
and in the Mesozoic and Cenozoic sequence of the Sirt and Sabratah
Basins.

The tectonic features of the Sirt Basin were formed by large-scale
subsidence and block faulting in response to Latest Jurassic/Earlv
Cretaceous rifting (Roberts, 1970; Goudarzi, 1980, Guirad and Mourin,
1992, Guiraud, 1998), which controlled the sedimentary deposition
pattern during Late Cretaceous and Early Tertiary (Gumati and Kanes,
1985). It is a unique area to study the Cretaceous and Tertiary tectonic
processes of north central Africa in relation to changes in the plate

motions and the intraplate stresses.
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The Mesozoic-Tertiary tectonic evolution of the African Plate is directly
linked to the opening history of the Atlantic Ocean and the dynamics of
Africa-Eurasia convergence (Guiraud et al., 1992). Other studies have
shown that tectonic processes taking place at the plate boundaries
influence the state of stress in large parts of the adjoining plates and,
through this, affect the evolution of the sedimentary basins located on
these plates (Cloetingh, 1988; Ziegler, 1988; Janssen, 1996). As a
consequence, part of the continent and its adjacent ocean may share a
regional stress field (Cloetingh and Wortel, 1986) that can lead to
reactivation of the sedimentary basins located far from the active plate
boundary (Ziegler, 1988, 1990; Ziegler et al., 1995).
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Figure 1.Geologic map of Libya.Modified after Industrial Research Centre
1977.
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The Sirt Basin (Fig. 1) in north central Libya is one of the youngest

sedimentary basins of the African Craton, with an onshore area of
approximately 375,000 km2 and an estimated sedimentary volume of 1.3
million krn ', It contains more than 100 oil and gas fields, including
several giants. The basin comprises a broad NW trending embayment. It
is bounded to the south by the Tibisti Massif and to the west by Al
Gargaf Uplift and the Ghadamis and Murzuq Basins. To the east, it is
bounded by the Cyrenaica Platform and Al BottnanBasin, and to the
north by the Gulf of Sirt.
e
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Figure 2. Map showing the digital topography of Libya, the tectonic
framework,And the location of the Libyan sedimentary basins. inset map
shows the location Of Libya in Africa, box (A) indicates the location of
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study area. Tectonic framework is modified after Mouzughi and
Taleb(1981), with results of present study included. Digital topography
and bathymetry are from GLOBE, NOAANational data center.

The main theme of this study is the gravity interpretation of the small
Marada trough and the Beda platform.

The study area is between latitude 19.20 and 19.60. And Latitude 28.15
This study examines the continuity of the extension Marada trough and

Beda platform.

Cyrenaica
Platform

Sirt Basin

Troughs

Platforms
[ Volcanic
[_] waha Concessions
@ Oil & Gas Fields

“\\ Major Faults
«000  (Afler NOC, 1981) om0

Figure 3.shwan the bounded of the sirt basinand study area.
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Gravity Method.

Gravity data provided by the Libyan petroleum institute were the
result of a collection from different oil companies that work in
Libya .

The distribution of these gravity data, as shown in (figure. 4 )
Tends to be very irregularly spaced with areas of dense data and

areas of sparse data . This irregularity could be due to topography

The Bouguer gravity values were gridded using 1 x1.

All work was conducted using Oasis Montage ( Geosoft ) package
owned by Libyan petroleum institute .

The objective of the gravity method is to extract geological
subsurface information , which is caused by deep-seated as well as
shallow features. Therefore regional or local ,laterally or vertically
gravity analysis can focus on and gives most kind of geological
information. Thus regional — residual anomaly separation with many
kinds of mathematical and computer techniques was performed to

separate local geological features.
Data of Study Area.

About 240 gravity values represent the data used in this study (Figure4)

The gravity data gathered is irregularly spaced. Data in this form is
unsuitable for a processing and contouring so it is necessary to represent
the data by determining its value at points located equally apart at the

nodes of a grid. Different techniques have been developed and used
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After trying different grid intervals, 1Km grid interval was adopted for
this study and contoured . In this study we wused minimum
curvature technique ( Briggs, 1974 ) . This data set was used to
construct the bouguer gravity map of ( Figure 5). Large — scale
deep — seated structures are predominant on this map . In some
cases it is very difficult to recognize smaller or shallower features
in such cases , one can see the importance of anomaly separation
routines which consist of removing regional anomalies resulting
from deep — seated structures so as to emphasize residual anomalies
associated with the shallow source of primary interest.

This map( Figure 5) was generated values gridded at 1Km, intervals
using the minimum curvature technique ( Briggs. 1974) , the grid

was contoured using the Geosoft package .
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The Bouguer anomaly map shows positive and negative anomalies

Over the study of area . For example these anomalies reflect major
structural elements Marada Trough and Beda Platform (Figure 5)
the trend of major structural NW to SE

The direction of the main fault zone separates the area into two
parts.

In general Bouguer anomaly map shows increasing gravity values
from -16 to -33 m.gal toured the center and means of increasing the
NE to the middle, and influence as a result of the separation between
Marada trough and Beda platform , but the study area limited to the
existence of high negative and the range of values from -16 at -
33m.gal .

In general , positive and high gravity values can be seen on
platform and negative values and low gravity on trough show as

represents (Figure 5).

Marada trouahg

HBOUCUER CRAATY MAR

Figure 5. Bouguer anomaly map
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Anomaly separation .

A common procedure to approximate the regional gravity field is
by using a low-ordersurface polynomial .

In this study we generate 2rd order surface polynomial maps as
approximation to the regional gravity trend .

The second order surface polynomial map was chosen as the best
approximation of the regional gravity field over the study area (Figure
6).This is not random step but this choice is based on the fact that
gravity values shown in this map generally increase in a regular

manner from but it is nonlinear gravity gradient.
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The 2nd order residual gravity anomaly .

The residual gravity anomaly obtained by isolating regional gravity
from bouguer gravity maps therefore local features will be clear
faults , troughs and another structure .

Second residual gravity map (Figure 7) shows increasing the
resolution of the features and separated but the region it is divided
in to four parts part one northeast high positive the values of
gravity 2.9 mGal, and second part middle in the study area but the
high negative about the - 2.3mGal, the third and four parts in the

south and weastalso high positive about the 2.5 and 2.9 mGal .
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Figure 7.second residual gravity map .
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Larger area covered.

About 672 Gravity values represent the data used and covered for a

larger area of the study area (Figure 8)

These data are distributed and organized.

The study area shows the wider details and extensions of the Beda

platform and Marada trough outside the study area
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Figure.9 . Larger area covered.
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Figure.10. Profile EW .
The east-west profile (Figure 11), which underwent various geological

structures, showed an increase in the values ofthe Bouguer to the east,
which was estimated 3.2 mgal.

This explains the major fault that separates between

Marada trough and Beda platform .
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EW profile
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Figure.11lresults of profile EW.

Conclusion.

Gravity part is a good tool and is widely used to investigate and
interpret the subsurface geology, because it can cover large areas
with cheaper cost than other geophysical tools like seismic.
Different sorts of mapping were carried out to attempt to separate
local and regional features. These maps showed that all major
structural features Beda platform and Marada trough, extend from

shallow to deep.

the study area can be subdivided in to Beda paltform and Marada
trough in the far north and northeast and the trend of major
structure is north west .

Gravity anomaly commonly shows positive values in the north
and northeast there is high density resulting from Marada tough
however Beda paltform negative values.

The continuity of the Marada Basin and the Bida platform was clear

outside the study area .
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Abstract

The aim of this study is to explore hydrogen sulfur which is used in some
petrochemical industries at Mellitah Company and its effects on workers
and the environment. In addition, the study focuses on investigating the
concentration of hydrogen sulfur in the work place and the limits that a
person can be exposed to and compare it with the international standards.
The study was conducted with the presence of the person who is
responsible for security and environmental safety in the company in order
to determine the concentration of hydrogen sulfur with the devices that
already are used in the company. The detection of hydrogen sulfur has
taken place in the following locations:

Inside Mellitah Complex (1 meter, 3 meters, 5 meters) in connection with
the Sulfur

Extraction Unit number 1 towards the east and number 2 towards the
west, Amine Gas Treatment Unit 51 — 33TAQO1 towards the south, the
Incinerator towards the east, the tanks for the collection of liquid sulfur
towards the west and the tanks for the collection of solid sulfur towards
the south.
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Outside Mettitah Complex (100 meter, 500 meter, 1000 meter) towards
the south, east and west respectively. Therefore, the study has identified
the best conditions where the works can do their duties safely and

securely without being exposed to any fatal gases.

Key Words:
Environmental impact, Hydrogen Sulfide, the rate of casualty severity

1.1 Introduction

The area of the industrial security, occupational safety and environmental
in factories of all kinds, as well as in the oil fields, occupy an important
role in reducing the risks of toxic and dangerous gas emissions in the
work environment (www.stsdr.cele.gov). These gases include hydrogen
sulfide can be found in many locations, including oil fields and sewage
companies, as well as in the petrochemical factories, mines and places
such as the collection of waste and petroleum plants. Hydrogen Sulfide
causes a lot of physical damages and injuries to workers because it is
considered to be a toxic gas which causes lots health problems and often
lead death. Thus, it is essential to clarify the most important occupational
and environmental safety measures that are needed to be followed when
exposed to this poisonous gas and how to avoid the risks and the damage
caused by this gas to the workers and reduce the injuries of workers. In
doing so, the efficiency of production would increase which can
eventually save efforts and money by protecting lives and properties.

The study focuses on the occupational hazards in connection with

hydrogen sulfidewhich is poisonous, corrosiveand flammable gas.Many
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workers can be exposed to this gas and leave many health problems on
them. It also can have financialproblems on the workers and the
workplace. Therefore, it isessential to investigate the dangerousness of
this gas and finde solutionsto treat those who may be exposed to it

(www.wikipedia.org).
1.2 A brief summary about Mellitah Gas Company

It was established in the west of Libya. It operates some organisations
and gas firms in Wafa oil field, Asalaam oil field and gas treatment in
Mellitah. It has the capacity 10 billion cubic meters in a year in which 8
billion cubic meters is exported to Italy and 2 billion cubic meters is used
in local market.

Mellitah complex is designed to produce many products on daily basis
such as 60000 oil barrels, 15000 barrels of propane and 530 tonnes of
solid hydrogen sulfide to name but a few.

Liquid products such as cruel oil, liquefied gas and sulfide are exported
from Mellitah port.

It has to be addressed that the Feel Oil Field (which belongs to Enni
Company) exports its oil via Mellitah port since November 2005.

1.3 The significant of the study

The study is aimed to look at the hydrogen sulfide and its health and

environmental impacts on workers.
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The study is also aimed to determine the levels and limits of occupational
exposure to hydrogen sulfide in the working environment of Milletah
Company.

2.1 Hydrogen Sulfide

Hydrogen sulfide is the chemical compoundwith theformulaH,S. It is one
of the gases that need a special attention due to its characteristics of being
very poisonous, corrosive and flammable. Hydrogen sulfide can be
found in oil fields, mines, garbage locations and sewage plants.
Hydrogen sulfide is known as hydrogen because it is produced from
rubbish and has a very bad smell in low sites more than in high locations.
This gas can be inhaled in high altitude locations without knowing until
that persons get ill or might kill them. Hydrogen sulfide can affect the
respiratory and nerve systems easily in which the victim dies quickly.
The smell of hydrogen sulfide is similar to rotten eggs when it is found in
small portion. When it is found in big portions, it can kill. This type of
chemicals is harmful even if it is found in small quantity. Hydrogen

sulfide is heavier than air and can be flammable when it is mixed with it.

2.1.1 Some other names for hydrogen sulfide
1- Hydrogen
2- Rotten remains
3- Acid gas
4
5- Rotten egg gas

Rotten crude oil
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It is clear that gasses in oil industry are very dangerous and they are
responsible for many fatal incidents. Thus, everyone works in any
leakage sites has to be aware of all the hazards and how to deal safely

with them.

2.2 The factors on which the effect of gas depends
Inhaling hydrogen sulfide can be so dangerous,
1
2
3

Period: the periods that a person can be exposed to,

Frequencies: how often the person can be exposed to,

Density: the dose that a person can take,

o
1

Sensitivity: the physic of the person who is exposed to it,

ol
1

The density of gas in the atmosphere,

@

A person should not depend on the smell to identify it.
2.3 The physical factors:

When a person inhales hydrogen sulfide, it goes to the lungs and then to
the blood stream. In order for the body to defend itself, it starts to oxidise
hydrogen sulfide and makes it safe for the body. However, if a huge
quantity of hydrogen sulfide is inhaled, it is impossible for the body to
oxidise or get rid of it. Thus, the blood becomes saturated with hydrogen
sulfide which then toxicates the brain (which controls the breathing
process) and then makes the lungs stop functioning which eventually

leads to suffocation (Waha oil company 1994).
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Table (1) indicates the maximum dosages that a person can be exposed to
hydrogen sulfide.

The percentage in | Portion per million | Symptoms that appear on humans
the air (%) (ppm)
0.00001 0.1-5 It easy for a person to be exposed to
gas.
0.001 10 The maximum time can a person
be exposed to this gas is 8 hours
0.002 20 The maximum time can a person
be exposed to this gas is 15
minutes
0.01-0.002 20 -100 It causes infection in the eyes and
the respiratory system
0.015-0.01 100-150 A person can lose the smelling
sense during 3 —
15 minutes
0.05-0.02 200-500 It causes difficulty in breathing and
eye infection.
0.07-0.05 500-700 It makes the person be unconscious
after half an hour and them may die
0.09-0.07 700 —900 Failure of the respiratory system,
unconsciousness and death within
minutes.
0.1 1000 Instant fainting and quick death
403 43000 The least flammable amount
of gas

Source: The International Center for Security in Malta

Note:- The fatal density of hydrogen sulfide (0.1%) is capable of
destroying the smelling sense which makes the person thinks there is no
hydrogen sulfide in the air. This can lead to the increase of hydrogen
sulfide in the person and delay the discovery of it. In this case, a full

failure in the smelling sense takes place which then can be fatal.
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2.4 The chemical characteristic of hydrogen sulfide

1-

2-
3-

Non-flammable, very poisonous, it can irritates the nose, throat
and lung very easily. It can fail the nerve and respiratory systems.
Colourless, that is why it cannot be seen during drinking.

Heavier than the air. It can be found more in low sites such as
trenches and water refinery. It is not common to find this gas in
high altitude sites.

It is inflammable and easy to explode under normal atmospheric
conditions.

Burning hydrogen sulfide can produce carbon dioxide which can
cause itching or a burn in the eyes, throat, nose and disorder in
the respiratory system.

Combining humidity with hydrogen sulide can destroy the pipes

which eventually release dangerous elements.

2.5 Sources of hydrogen sulfide

Hydrogen sulfide can be found in many places such as:

Industrial locations such as gas and oil sites.
Oil and gas exploration sites.

Oil and gas refinery.

Chemical and mining sites.

Water and sewage refinery sites.

Sulfur refinery sites.

Commercial laboratories.

People who work in the above-mentioned sites are exposed to hydrogen

sulphide, therefore; they should be aware of where this gas might be

found and which type of tools are needed to detect it.
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2.6 Tools that could be used to protect the respiratory system from

Hydrogen sulfide.

There are three tools that could be used in this case: (1) A
selfcontainedbreathingapparatus (SCBA); (2) Supplied Air Breathing
Apparatus (SABA); and (3) Emergency Life Support Apparatus (ELSA).

3.1 Preventive methods of hydrogen sulfide

e Fixed Detective Devices
In order to constantly detect hydrogen sulfide in the air, it is important to
install especial alarms that go off when there is very little hydrogen
sulfide in the air. These devices can flash or make noise if hydrogen
sulfide is detected.

e Portable Detective Devices
Device 21/31 degree: this type of devices has colorful gages that can
detect various gases in the air and it can record the amount of gas in the
air (Waha oil company 1994).
Lead Acetate Paper: the colour of these papers changes whenever there is
hydrogen sulfide in the air. These types of papers can only detect
hydrogen sulfide in the air but they do not show the percentage in the air.
Gas Detective Model (HMX-21): Industrial Gas Detective Device Model
(HMX-21)
These devices are so sensitive so that they can measure the components
of Gas Detective Model (21-HMX): Industrial Gas Detectives Model
(21-HMX) are very sensitive devices that are used to detect the

components of gases constantly and immediately in the air such as:


https://survitecgroup.com/survitecproducts/15995/ELSA-EmergencyLifeSupportApparatus
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- Oxygen and its percentage in the air (%).

- hydrogen sulfide in the air (portion of million).
- Inflammable gasses (the percentage of the lower limits of

explosions).

3.2 Ways to protect the workers from hydrogen sulfide

3.2.1 It is must for all the workers (before approaching any site that may
has hydrogen sulphide) follow the following procedures:

e Make sure that there are fixed or portable audio or visual alarms

which work perfectly.
e Knowing the direction of the wind in order to escape.

e Knowing the safe doors and paths to escape.

3.2.2If the workers found themselves in the middle of polluted sites
of gas, they have to:

e Do not panic.
e \Wear masks.

e Wear the industrial respiratory masks before assisting any other

person.

3.2.3Working in a site that is expected to have gas in it:

e Make sure that all the workers, who are not need at that time, are
distanced.

e Install alarming devices that provide visual and audio signals in

the event of the presence of gas.
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e Provide fans so that hydrogen sulfide can be dispersed.

e |tis amust not to use lighters.
4.1 Extracting sulfide from H,S

e The gas is received in the marine refineries via pipes that connect
refiners with Mellitah Complex. As it is know that this gas has a
big amount of H,S and some residues such as Carbone Dioxide.
This gas is received in a big Absorber which has a cylinder shape
and contains of cylinders with holes (as filters). The temperature
IS 128 M and the pressure is 1, 2. This gas is driven inside the
Absorber in order to eliminate any impurities.

e Adding pure Len Amine into hydrogen sulfide to obtain Amine
rich with hydrogen sulfide according to the following

Lean Amine + H,S = rich amine.

In the same way, Amine rich with hydrogen sulfide is entered to another
absorber in a temperature of 200 M and pressure of 1,2 in order to attain
hydrogen pure sulfide. After that it is cooled down by the use of an
automatic fan works by the use of cooled water. Then, the thermal energy
is used to produce steam. The increase of pressure and heat produces
liquid hydrogen which is collected in big containers.

After obtaining the sulfur, the rest of the impurities such as H,S are
returned into the absorber (vc-001) so that the old gas can be used to
produce the remaining pure sulfur. Then, it is sent to the burner in order

to get rid of all of it completely.
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Thirdly, the produced sulfur is pushed in the tower in order to keep its

temperature so that solid sulfur can be achieved and then it is taken to the
accumulation site from where it is shipped to Italy.

4.2 Devices and scientific measurements

Identifying the sites for taking measurements

After putting on the equipment of the likelihood of being exposed to H,S
and with the assistance of the person who is in charge of safety inside the
site, we had a walk around the locations that might have H,S and took

some measurements inside and outside the site.
e Inside the complex: from 1 m 3m 5m.

e Outside the complex: from 100m — 500m — 1000 m in all the
directions (east, west, south).

5. How readings are taken

The readings are done on several levels of meters. These readings are
done by devices which can identify the lower and the high levels of the
gas that needs to be measured.

Note: the readings are taken on several levels of specified-distance

meters (1m, 3m, 5m).
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6. Results and discussions

Table (2) illustrates hydrogen sulfide extraction unit from H,S (Absorber)
(1) towards the east.

Distance (m) Density (ppm)
1 8.96
3 7.99
5 4

It can be seen from table 2 that the density of gas for all the distances is
according to the permissible limits. The density at the distance of 1 metre
is 8.96 ppm. This density can be identified by the workers easily and they
can be exposed to it for 8 hours at the most while the density of gas at the
distance of 3 meters is 7.99ppm. The density of gas at the distance of 5
meters is 4ppm.

Table (3) illustrates hydrogen sulfide extraction unit from H,S (Absorber)
(2) towards the west.

Distance (m) Density (ppm)
1 8.90
3 6.93
5 4.12

It can be seen from table 3 that the density of (H,S) for all the distances is
according to the permissible limits. The density at the distance of 1 metre
is 8.90 ppm. This density can be identified by the workers easily and they
can be exposed to it for 8 hours at the most while the density of H,S at
the distance of 3 meters is 6.93ppm. The density of H,S at the distance of
5 meters is 4.12ppm in which the density is low.
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Table (4) illustrates the H,S treatment unit towards the south.

Distance (m) Density (ppm)
1 10
3 4.96
5 3.50

It can be seen from table 4 that the density of (H.,S) for all the distances is
according to the permissible limits. The density at the distance of 1 metre
is 10 ppm. This density can be identified by the workers easily and they
can be exposed to it for 8 hours at the most while the density of H,S at
the distance of 3 meters is 4.96 ppm. The density of H,S at the distance
of 5 meters is 3.50 ppm which shows that density is low when the

distance is high.

Table (5) illustrates the burning towards the east.

Distance (m) Density (ppm)
1 3
3 1
5 0.00

It can be seen from table 8 that the density of (H,S) for all the distances is
according to the permissible limits. The density at the distance of 1 metre
is 10 ppm. This density can be identified by the workers easily and they
can be exposed to it for 8 hours at the most while the density of H,S at
the distance of 3 meters is 1 ppm. The density of H,S at the distance of 5
meters is 0.00 ppm which shows that density is low when the distance is
high.
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Table (6) illustrates the accumulation of solid sulfide towards the south.

Distance (m) Density (ppm)
1 5
3 3
5 1

It can be seen from table 6 that the density of (H,S) for all the distances is
according to the permissible limits. The density at the distance of 1 meter
is 5 ppm. This density can be identified by the workers easily while the
density of H,S at the distance of 3 meters is 3 ppm. The density of H,S at
the distance of 5 meters is 1 ppm which shows that density is low when

the distance is high.

Table (7) illustrates the accumulation of solid sulfide towards the south.

Distance in meter (m) Density (ppm)
1 3
3 1
5 0.00

It can be seen from table 7 that the density of (H.,S) for all the distances is
according to the permissible limits. The density at the distance of 1 metre
is 3 ppm. This density can be identified by the workers easily and they
can be exposed to it for 8 hours at the most while the density of H,S at
the distance of 3 meters is 1 ppm. The density of H,S at the distance of 5
meters is 0.00 ppm which shows that density is low when the distance is
high.

Table (8) illustrates the density of H,S towards the south (outside the site).

Distance (m) Density (ppm)
100 2
500 0.00
1000 0.00
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It can be seen from table 8 that the density of (H,S) for all the distances is
according to the permissible limits.

Table (9) illustrates the density of H,S towards the east.

Distance (m) Density (ppm)
100 2
500 0.00
1000 0.00

It can be seen from table 9 that the density of (H.S) as for all the
distances is according to the permissible limits.

Table (10) illustrates the density of H,S towards the south (outside the site).

Distance (m) Density (ppm)
100 3
500 1
1000 0.00

It can be noticed from table 10 that the density of (H.S) for all the
distances is according to the permissible limits.
It can be noticed from all the results are according to the permissible

limits comparing with table (1)
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7. Recommendations

The current used masks have to be changed with specific masks
for hydrogen sulfide.

All workers should have training in occupational and
environmental safety so that they will be able to protect
themselves from any dangers.

Signs have to be in place so that dangerous locations can be
noticed.

Workers should go under routine check-ups in order to see if they
are affected by the gas.

Workers should work in safe environments and be able to control
any danger by the use of advanced technology.

Install gas detective devices in sites where it is expected to have

gas.
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Abstract

The era of entirely wireless, mobile communication is rapidly
approaching. Increasingly, consumers are demanding versatile and
convenient modes of communication that are available whenever they
want, wherever they are; all of this without losing performance and
efficiency. On the other hand, the demand for high-speed broadband and
technology with less energy costs are growing side-by-side. The
challenge is to give consumers high-speed, high-performance, mobile,
and Earth-friendly alternatives to what is currently available. The answer
to these demands might just be WiMAX. Worldwide Interoperability for
Microwave Access (WiIMAX) is a Broadband Wireless Access (BWA)
technology that offers service to individuals and groups in subchannel. In
this paper we will study the effect of STBC on WIMAX performance and
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compare it without STBC using Model Architecture for the IEEE 802.16-
2004 OFDM WiMAX Physical Layer.

Keywords—IEEE802.16 ; STBC ;WiMAX ; OFDM.
I. Introduction

Space Time Block Code (STBC) is a technique used in wireless
communication to transmit multiple copies of data stream a cross a
number of antennas and exploit the various received versions of the data
to improve the reliability of data transfer. The fact that the transmitted
signal must traverse a potentially difficult environment with scattering,
reflection, refraction, and so on and may then be further corrupted by
thermal noise in the receiver means that some of the received copies of
the data will be better than others. This redundancy results in higher
chance of being able to use one or more of the received copies to correctly
decode the received signal. In fact, space time coding combines all the
copies of the received signal in an optimal way to extract as much
information from each of them as possible. Space time block codes were
designed to achieve the maximum diversity order for the given number of
transmit and receive antennas subject to the constraint of having a simple
linear decoding algorithm. Additionally, space-time block coding
provides full diversity advantage but is not optimized for coding gain. It
called space time block code because the symbols are sent using multiple
antennas distributed within a vacuum and these symbols have been sent

within the space of different time.
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Communication services are no longer limited to voice calls or the
transmission of relatively small data texts. The popularity of Smartphone,
tablets, and easy-to-carry laptops have changed the way individuals and
businesses communicate. Cloud computing and Internet-based
applications, to name a few, have also added new dimensions of
complexity to technology. This is a new era of communication that
demands speed and mobility. Thus, new technologies have been and must
continue to be developed for the changing way in which we communicate.
The formula for most enterprises depends on three factors: Provider,
service, and the users. Currently, we have relatively efficient providers
that are able to send out strong signals to fewer areas of non-coverage. We
also have tech-savvy users that are more diverse in age and economic
status than ever before. One of the three key factors is lagging behind,
however. That is service [1]. Service in the wireless communications
world may best be defined as that auspicious relationship between vendor
and user, where both are getting exactly what they want. The new era of
communication demands that vendors provide a variety of bandwidth, so
users may choose a package that meets their usage needs and budget.
Ideally, vendors would provide a platform for users to browse the
Internet, watch videos, download files, and maintain privacy with their
Cloud computing account. All of this for an affordable price that does not
lack high quality of service (QoS). WIMAX is a new wireless
communication technology based on the IEEE 802.16 standard. WiMAX
technology covers a large area with a range of up to 31 miles.
Additionally, it is dynamic at adapting and modifying transmission
bounds due to its flexibility and ability to work with an assortment of

amendments. It connects mobile devices from end-to-end, while



[TECHNOLOGICAL SCIENCES JOURNAL] October 15, 2019

transporting high-throughput broadband with speeds at up to 70 Mbps. In
June 2004, committees gained the approval for fixed wireless access;
WiIMAX became known technically as IEEE 802.16 — 2004. In December
2005, the IEEE committee added new features such as optimizing mobile
radio channels dynamically. With these improvements, they subsequently
gained approval as IEEE 802.16 [2]. WiIMAX contains plenty of features
that provide enormous alternatives of transmission flexibility. Multipath
routes of access and Non-Line-Sight (NLOS) environments are offered by
WIMAX Physical Layer (PHY) as a powerful administration tool in an
efficient manner [3]. WIMAX PHY depends on Orthogonal Frequency
Division Multiplexing (OFDM). OFDM is the method of transmitting
data at a high speed over multiple frequencies provided by commercial
broadband systems such as video and audio. Adaptive Modulation and
Coding (AMC) can improve throughput regarding the propagation
condition where the modulation becomes capable of optimizing the
condition of the bit error rate (BER) performance which was caused by
shadowing and variety fading path. In this paper, we investigated the
performance of IEEE 802.16 WiMAX system STBC when Uplink (UL)
and Downlink (DL) are applied using a variety of bandwidth, while
examing several values of Packet Error Rate. Next, we will briefly
describe related work that has been done in same field in Section Il to
better understand how WIMAX may best be utilized. We shall then
explore Simulation Models and define the circuit and other components in
Section I11. Next, illustrates the result of the investigation which has been
applied and evaluated based on the MATLAB simulation in Section V.

Finally, the conclusion is exposed in Section V.



[TECHNOLOGICAL SCIENCES JOURNAL] October 15, 2019

Il. RELATED WORK

Many researchers dedicated years of work on developing the efficient
performance of the IEEE 802.16 WiIMAX system of communication
technology. It has previously been tested in many perspectives, such as
high-speed, energy cost, rate of transmission, range of covering,
decreasing the signal noise, and the capability to interaction with a variety
of modulation.

Authors in [6] offer systems that can make decisions to send and receive
data based on BER to control transmission and reception behavior. In
order for their system to make a decision switching mode, they added
modulation to monitor the bit error rate; so their adaptive system was built
with two modes. Their ultimate goal analyzed the moment where switch
must occur to change a system in an efficient manner without coding to
limit the probability of BER.

Authors in [7] evaluate the characteristics of BER performance with a
variety of channel conditions in one model to analyze the effects of
different techniques of modulation (QPSK, 16-QAM and 64-QAM). Their
aim is to present their idea for beginners to help them understanding
system performance under a variety of propagation conditions to choose
the best mode. They surveyed a couple of propagation conditions while
modifying the parameters, such as coding rates, Fast Fourier Transform
(FFT), and Bandwidths to show the different results.

Authors in [8] studied the BER performance within real-time audio data
communication under different channel encoding rates and channel

conditions. The evaluation was done with a variety of modulations
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(BPSK, QPSK, 8-QAM, and 16-PSK).

1. SIMULATION MODEL

MATLAB is an environment of stimulation; it is built in a high level
language where it has capability to run C, C++, and Java as a
programming compiler. Additionally, it is considered as a great generator
to process mathematical formulas. Users can interact with it smoothly to
develop an algorithm or to invent a new model. This is due to the fact that
MATLAB contains a huge library which is already built into it. However,
MATLARB is friendly with models that have interfaces. In this paper, the
experiment of WiMAX simulation model has been done based on IEEE
802.16-2004 OFDM PHY Link, including Space-Time Block Coding
implemented in MATLAB R2009a version (7.14.0.739) under Windows
64 bits Operating System. Figure (1) illustrates Simulation Model.

IEEE 802.16-2004 OFDM PHY Tink, Including Space-Time Block Coding |

IEEE 802.18-2004 Standard Specification
hitp/ieeeB02 org/18/pubsBO218-2004 imi This model cestes fles in the current folder,
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Fig.1. Simulation Model.
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A. PHY Layer of WIMAX

The physical layer anticipates scalable manner based on OFDM and it
supports AMC to have a good signal to carry data. PHY is considered as
the first aspect of standard IEEE802.16 which has features to provide
good Non-Line-of Sight propagation (NLOS) for MISO. Many
commercial broadband systems are supported by PHY layer with a variety
of bandwidth ranged between 1.25 MHz and 20 MHz, where throughput
transmission is developed by the Media Access Control (MAC), which is
seen as the second aspect of IEEE 802.16. However, in order to achieve
good signal PHY, they need to use less space and reduce signal and

increase speed.
B. Randomization

First procedure that is being done in PHY is in the randomization circuit.
When the randomization circuit receives a packet of data from Model
Parameters of higher layers, it produces a random binary number. It sends
data of bit in both DL and UL performances to FEC and the Modulator

Bank that minimize the data transmission and fix the size of block.
C. Modulation and Coding Schemes
Forward Error Correction (FEC) & Modulator Bank Circuit contain seven

hardware channels of modulation and coding schemes. These include:
Reed-Solomon (RS), Binary Phase-Shift Keying (BPSK), Quadrature
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Amplitude Modulation (QAM), and Quadrature Phase Shift Keying
Modulation (QPSK) dealing with data bit.

TABLEI. TABLE LIST THE VARIOUS MODULATION AND CODING

SCHEMES
AMC Modulation RS code Overall Code

Rate

1 BPSK 7

2 QPSK (32,24) 7

3 QPSK (40,36) 374

4 16QAM (64,48) 2

5 16QAM (80,72) 374

6 64QAM (108,96) 73

7 64QAM (120,108) 374

D. Inverse Fast Fourier Transform (IFFT)

IFFT block plays a major role in transforming data bits by using the

OFDM symbol generator from frequency domain to time domain [6].

Thanks to this procedure, data can be sent over channels

E. Interleaving

Interleaving decides the performance based on the channel condition and

rate of data. It behaves as randomization on the position of the bit not to

change the bit state. Interleaving transforms bit based on OFDM symbols

from data with block size to number of coded that depend on modulation;

as a consequence, interleaving produces variety of frequency [9].
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F. OFDM

Many commercial broadband systems use the OFDM technique to
transmit multimedia with high speed. This technique has becomes well
known because it reaches the rate of bit transmission in wireless
communication. Additionally, fourth generation wireless communication

exists.
G. AWGN Channel

Additive White Gaussian Noise (AWGN) preforms two sides of

operating. It acts as both a transmitter and a receiver.
IV. SIMULATION RESULTS

The result of Wimax simulation using STBC is presented in the in Figure
(2). this Figure allows a user to change the bandwidth of the channel, and
cyclic prefix factor where entering different values affects the result of the
signal and BER. Additionally, the varieties of options help to observe the

bit error rate. Figure (2) model parameter
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A. Analyzer with Space-Time Block Coding

In this section we aim to analyzer the performance of IEEE 802.16-2004
including the Space-Time Block Coding (STBC) model and Multiple —
Input Single —Output (MISO) By using WIiMAX simulation model and

MATLAB program, it can be plot relationship between channel

Bandwidth and Signal to Noise Ratio and and Bit Error Rate for two (2)

distinct values of cyclic prefix (¥4, 1/32). Figure (3) presents Signal to

Noise Ratio versus channel Bandwidth is note that the Signal to Noise

Ratio decreases with the increase in channel Bandwidth. But the decreases

in Signal to Noise Ratio with the increase in channel Bandwidth are

clearly when cyclic prefix
Ya

= 1/32 are clearly than when cyclic prefix =
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Fig.3. channel Bandwidth vs Signal to Noise Ratio

Figure (4) presents Bit Error Rate versus channel Bandwidth it can
observe that for two values of cyclic prefix the Bit Error Rate increases
with the increases channel bandwidth. But the increase in Bit Error
with the increase in channel Bandwidth are clearly when cyclic prefix
=1/4 are clearly than when cyclic prefix = 1/32. . It can also notices
that the increases for cyclic prefix =1/4 uniformly but for cyclic prefix =
1/32 is not Uniformly between channel Bandwidth equal 9.5 to 15.5.
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Fig.4. channel Bandwidth vs Bit Error Rate
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Figure (5) presents MISO Channel Power Spectral Density (PSD) versus

Frequency.

The graph displays the relation of signal power and Doppler shift during
transmission. The parameter is using low bandwidth that started 3.5 and
cyclic prefix factor 1/8. Consequently, once antenna spectrum achieves

the peak, it starts to bend quickly, at around -60.
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Fig.5. Power Spectral Density vs Versus Frequency

B. Analyzer without Space-Time Block Coding

In this section we aim to analyzer the performance of IEEE 802.16-2004
without the Space-Time Block Coding (STBC) model and Multiple —
Input Single —Output (MISO) By using WiMAX simulation model and
MATLAB program, it can be plot relationship between channel
Bandwidth and Signal to Noise Ratio and Bit Error Rate for two (2)
distinct values of cyclic prefix (¥4, 1/32).
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Figure (6) presents Signal to Noise Ratio versus channel Bandwidth is
note that the Signal to Noise Ratio
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Fig.6. channel Bandwidth vs Signal to Noise Ratio

Figure (7) presents Bit Error Rate versus channel Bandwidth
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Fig. 7. channel Bandwidth vs Bit Error Rate
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Figure (8) presents MISO Channel PDS versus Frequency. The diagram
shows the output of a signal at the channel. The parameter is using low

bandwidth that started 3.5 and cyclic prefix factor 1/8
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Fig. 8. Power Spectral Density vs Versus Frequency

V- CONCLUSION

In this paper, the expermint of WiMax simulation model has been done
based on IEEE802.16 OFDM PHY Link, with and without Space-Time
Block Coding (STBC) implement in MATLAB R2012a version
(7.14.0.739) under Windows 64 bits Operating System. Change the
bandwidth of the channel, and cyclic prefix factor where entering
different values affects the result of the signal and BER. The Signal to
Noise Ratio decreases with the increase in channel Bandwidth. but the
decreases in Signal to Noise Ratio with the increase in channel Bandwidth
are clearly when cyclic prefix is small. The Signal to Noise Ratio

decreases with the increase in channel Bandwidth are clearly  without
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STBC than with STBC.The Bit Error Rate increases with the increases
channel bandwidth. But the increase in Bit Error with the increase in
channel Bandwidth are clearly when cyclic prefix is big. The
performance of the system with STBC gives superior result compared
without STBC.

VI. FUTURE WORK

can be studying for the performance of IEEE 802.16 PHY includes STBC
to evaluate the effectiveness of changing the parameter and how that will
affect the signal condition and increasing or decreasing time of
processing. Also, examining the variety of bandwidth maxing with
diversity of cyclic prefix factor to have optimal performance of frequency

and time.
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