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Abstract

The key factor to raise the communities is their interest in education,
specially the technical education; because of its direct impacts on
economic and social aspects. The technical education are one of the
main strategies for qualifying trained human resources required by
the labor market, who can be considered as an input to the economic
growth of countries. More than that, this kind of education
significantly affects the employment and unemployment rates and
promotes societies more broadly.

This was the target behind establishing the institutions of technical
education in Libya, but these institutions deviated from that goal and
their vision due to several reasons, and because of that, it suffers
from a significant number of problems and deficiencies such as not
to keep up with of the labor market needs. These factors have a direct
impact on the output of technical education and led to the growth of

unemployment phenomenon among their graduates, and make these
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outputs incompetent or with higher numbers than that required by the
labor market, due to weakness in knowledge level or due to the lack
of adequate opportunities corresponding to their specialization or
their numbers in the labor market.

This actually imposes the need to review the entire technical
education systems, and the development of their objectives and
programs to make them capable of real contribution to the
rehabilitation and preparation of human resources. Furthermore, it
should be developed to make it efficient in order to keep up with the
labor market needs; the paper discusses such issues.

This development must include revision and develop the technical
education process between inputs and outputs, as to include the
development of the building, to have appropriate infrastructure,
equipment, workshops and laboratories. As well as to develop the
scientific programs and methods of the technical education
institutions, including  globalization =~ and  communication
technologies, computer and information technology, and education
programs to the rapid changes in the labor market. In order to
complete the success of these institutions, the government should
develop and activate their regulations and laws governing technical
education to raise the level of their outputs. The teaching staff of
technical education institutions requires the provision of programs
and strategies that will raise their competence; due to their direct
influence on the quality and efficiency of the educational process
outputs. It also represents an alignment or a linkage between the
labor market needs and its changes, and the output of these

institutions in various technical disciplines.
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Abstract

In this paper, some mechanical properties of the forged metal are
investigated. the chemical analysis , the microscopic examination and
the hardness testing were carried out. The samples were taken from
the three types of metals( iron, copper, aluminum). The Impact
forging ( open die forging ) process was carried out on the three
types of the metals. The hardness testing were carried out before and
after process. It is noted that the metals are affected by the impact
forging process. It was found that the metals specimens which were
subjected to the forging process may decrease in toughness, while the
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hardness increased in proportional increasing with the energy of the
impact forging process. The microstructure examination shows that
the samples remained intact after the forging process and whiteout
happening the wear or cracks.
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Alloy)
Hardness, Brinell 45.0 - 150
Hardness, Rockwell A 36.9-53.6
Hardness, Rockwell B 49.0 -87.0
Hardness, Vickers 81.0-210
Tensile Strength, Ultimate 172 - 650 MPa
Tensile Strength, Yield 68.9 - 520 MPa
Elongation at Break 0.500 - 27.0 %
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Machinability 30.0-90.0 %
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Shear Strength 106 - 320 MPa
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Abstract

It is well known that the preparing, rehabilitation of human resources
with advanced knowledge needs to develop short and long-term
strategic plans. So, it must be planned in scientific ways that achieve
the desired objectives, which are linking or harmonizing between
these plans and the needs of labor market. The education issues in
general, especially that in the technical education, cannot be
considered as isolated issues from society and development issues,
and can be handled inside the institutions, but in fact they can be
solved in the presence of total coordination policies at the national
level, and through the development of a national plan, that being
developed and supervised by the technical education authorities.

The phenomenon of mismatch between the outputs of education in
general, particularly in technical education and the labor market is
one of the biggest challenges of education systems, it is no longer
affecting the graduates of technical education institutions and labor
market only, but it has become a problem affecting the whole
country, due to its direct impact on the socio-economic state. Where
increasing underemployment rates among the graduates of these
institutions, due to bad rehabilitation or limited opportunities in the

labor market. The most important reason for this phenomenon is the
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huge gap between the outputs of technical education institutions and
labor market needs, in terms of the needs to relate, keep up with the
labor market changes and technical developments.

In this paper we will propose a solution for the problem of
mismatching between the outputs of higher technical education and
the labor market, which is indentifying the requirements and
establishing a true relationship between the two parties, that
relationship depends on many factors associated with technical
education systems outputs, and others related to the labor market. It
is aimed to improve the technical education outputs and find or
create jobs for them.
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Abstract

The research was primarily to determine the nature and importance
and forms the relationship between business organizations or
productive and service sectors), public and private sector (and
technical education institutions of government in Libya, and how it
can enhance and develop this relationship to effectively contribute to
the achievement of the quality of higher education, and improve the
performance of higher education institutions of Libya to achieve
quality standards and accreditation programs and providing
distinctive and outputs keep pace with modern developments and
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Abstract

Will be in this paper highlight illustrate the importance of
technical education primary and higher education in building a
society that enjoys capabilities human highly efficient in terms of the
quality of educational outcomes that will be reflected positively on
the development of economic development and nation-building
advanced competitive developed countries in the winter of industrial
areas, service and medical etc. .., and the advancement of Libyan
state of reality squalid suffered institutions of technical education
primary and higher education of neglect and deterioration of services
and the spread of negative phenomena impacted negatively on the
deteriorating standard of education in Libya in general over the past
years, which led to the poor quality of its output, and then not take
advantage of this output in development and economic, which harm
to delay the advancement Libyan state in the ranks of developed
countries seeking to progress and development, and solutions lie at
the root of real interaction with the problems of technical education
primary and higher education, and appreciation of the sound and

realistic needs, resources and potential, and to develop a framework
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In a realistic plan can be implemented in light of the possibilities
available, with a focus on strategies and clear and specific for the
development of intermediate technical education and higher
education to raise their performance because it is one of the forces
affecting the country's economic growth in the coming years.

Key word: primary technical education, higher education, planning

strategies in education, Curriculum and faculty members.
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Abstract:

Biometrics technologies have been around for quite some time and
many have been deployed for different applications all around the
world, ranging from small companies' time and attendance systems to
access control systems for nuclear facilities. Biometrics offer a
reliable solution for the establishment of the distinctiveness of
identity based on "who an individual is", rather than what he or she
knows or carries. Biometric Systems automatically verify a person's
identity based on his anatomical and behavioral characteristics.
Biometric traits represent a strong and undeviating link between a
person and his identity, these traits cannot be easily lost orforgotten
or faked. Since biometric systems require the user to be present at the
time of authentication. Some biometric systems are more reliable
than others, yet biometric systems are neither secure nor accurate, all
biometrics have their strengths and weaknesses. Although some of
these systems have shown reliability and solidarity, work still has to
be done to improve the quality of service they provide. In this paper
we present the most common and reliable known biometric systems
suitable for Multimodal Biometrics Fusion, providing highly efficient
and secure systems, showing their strengths and weaknesses and also
presenting technologies in which may have great benefits for security
applications in the near future.

Introduction:

Different Biometric technologies are available in the market today
that can be used for security. Biometric technologies vary in their
capabilities, performance and complexity. They can be used to
verify or establish a person’s identity and they all share several
elements.

Biometric identification systems are essentially pattern recognition
systems. They use acquisition scanning devices and cameras to
capture images, or measurements of an individual’s characteristics,
and computer hardware and software to extract, encode, [9] store,
and compare these characteristics. Usually this process is fully
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automated, which makes decision-making very fast, in most cases,
taking only a few seconds.

Depending on the application, biometric systems can be used in one
of two modes: verification or identification. Verification or also
known as authentication is used to verify a person’s identity “to
authenticate that people are who they claim to be” , Figurel.
Identification is used to establish people’s identity “to determine who
people are”. Although biometric technologies measure different
characteristics in different ways, all biometric systems begin with an
enrollment process followed by a matching process which uses either
verification or identification. It is essential to keep in mind that the
efficiency of security systems cannot be accomplished by relying on
technology alone. Technology and people must work together as part
of an overall security process. Weaknesses in any of these areas
weaken the effectiveness of the security process. Leading biometric
technologies include facial recognition, fingerprint recognition, hand
geometry, iris recognition, and Retina recognition.

Fingerprint Recognition

Humans have used fingerprints for personal identification for many
centuries and the matching accuracy using fingerprints has been
proven to be very high, and it is currently the most popular, mature
and proven biometric technology, and is projected to increase in the
coming years [1].

Fingerprint technology extracts features from impressions made by the
distinct pattern of ridges and valleys on the surface of a fingertip. The
fingerprints can be either flat or rolled. A flat print captures only an
impression of the central area between the fingertip and the first knuckle
while a rolled print captures ridges on both sides of the finger. An image
of the fingerprint is captured by a scanner, enhanced, and converted into a
template [1].
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User

Genuine/Impostor

Identification

User

User Identity

Figure 1: Enrollment and Recognition Stages [11]

Fingerprints of identical twins are different and so are the prints on
each finger of the same person. Today, Multiple fingerprints of a
person provide additional information to allow for large-scale
recognition involving millions of identities [8].

fingerprint scanner are cost effective especially when ordered in
large quantities and the marginal cost of embedding a fingerprint-
based biometric in a system (e.g., laptop computer) has become
affordable in a large number of applications.

The capability of high accuracy of the currently available fingerprint
systems is sufficient for verification systems and small to medium
scale identification systems involving a few hundred users.
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One problem with the current fingerprint recognition systems is
that they require a large amount of computational resources,
especially when operating in the identification mode.

fingerprints of a small fraction of the population may be unsuitable for
automatic identification because of genetic factors, aging,
environmental, or occupational reasons (e.g., manual workers may
have a large number of cuts and bruises on their fingerprints that
keep changing) [7], and also its psychological association with
criminal investigation is one of the weaknesses that could affect
acceptability of the systems.

Strengths Weaknesses
e Mature, proven e Unable to enroll a
technology small percentage of
users
e Capable of high e Performance can
accuracy deteriorate over time
e Deployable in a e Psychological
range of association with
environments criminal investigation
e Ergonomic, easy-to-
use devices
e Ability to enroll
multiple fingerprints
to increase accuracy
and reliability [2]

Face Recognition

The face biometric identification scheme consists of the analysis of
facial characteristics. It uses geometrical characteristics of the face.
The software works by identifying points on a subject’s face such as
the corners of the eyes, tip of the nose, cheek bones, mouth, eye
sockets, location of the nose and eyes etc [6]. The relative locations
of these points and the distances between them are used to create a
template of the subject’s face that can be compared against enrolled
templates [1].
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Facial scanning biometric systems are interesting because they can be
used at a distance without the subject’s cooperation. The technology
is generally not as accurate as other biometric technologies, but the
developers claim that common disguises like hats, facial hair, or
eyeglasses cannot fool the system [5]. The technology requires proper
lighting of the subjects and works best when a full frontal image of
the subject’s face is submitted for analysis. Certain face biometrics
also provide false acceptance prevention by wusing facial
thermographs, [1] (heat of the face).

Recent testing in real airports has shown successful target
identification rates of about 50% and

fairly high false identification rates. Security advocates declare that
this is a success, and that this means that half of the terrorists who
would have otherwise evaded security would be detected. The
developers of the technology claim that the success rate can be
improved substantially, perhaps to 80% or 90%, with optimum
lighting and camera placement.

Recent studies have also shown that enrolling and combining multiple images
featuring different facial expressions for the same face have significantly
improved the verification and identification.

Strengths Weaknesses
e Can be placed on a e A person’s face can be
smart card for an scanned without
added degree of his/her knowledge
authentication
e Can search against e Changes in
static images, like physiological
driver’s license appearance can fool
photographs the system
e Can leverage existing e Changes in the image
image acquisition acquisition
equipment environment (mostly
lighting and camera
angle) can affect
matching accuracy
e Highly desirable e Strong privacy
concerns [3]
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Iris Recognition

Iris scanning is considered to be the most accurate of biometric
technologies. Iris recognition considered to be the most accurate of
biometric technologies, the technology relies on the distinctly colored
ring that surrounds the pupil of the eye. Irises have approximately
266 distinctive characteristics, including a trabecular meshwork,
striations, rings, furrows, a corona, and freckles. Typically, about 173
of these distinctive characteristics are used in creating the template.
Irises form during the eighth month of pregnancy and are thought to
remain stable throughout an individual's life, barring injury [5].

The iris is sufficiently detailed that it can be used for full
identification of a user, unlike fingerprints and other biometric
technologies that are best used for verification. The iris is not subject
to wear, unlike fingerprints. It is reported that the appearance of the
iris can change in extreme cases of diabetes due to increased
vascularization and adhesions between the cornea and the iris. In this
unusual situation, the image of the iris would change and an old
enrolment template would no longer be usable. Iris-based biometric
solutions are available for network access and physical access. Some
iris biometric devices provide measures that assist with preventing
false acceptance. These devices may be capable of shining a light and
looking for dilation of the eye.

Iris scanning technology is not as user-friendly as fingerprint-
scanning technology. The user must present the eye for scanning by
locating the head in a very precise location and staring into a camera
with a wide- open eye for several seconds. This presents considerable
difficulty for some users. Some users cannot enroll in the system
because of the physical procedure and the associated discomfort.
However, the procedure is not too demanding for a user with a
reasonable level of health and mobility.

On the other hand, colored or bifocal contact lenses may hinder the
effectiveness of the iris recognition system, as may strong
eyeglasses. Glare or reflections can also be problematic for the
camera.
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Strengths Weaknesses

Potential for very high accuracy Not easy to use and integrate with
other systems

Chances of a false positive are very | Acquisition of image requires some

low training and practice

Iris structures are stable over a | Acquisition of image involves some

person’s lifetime user discomfort. This is enough to
prevent the enrolment of some
individuals

Left and right iris patterns of a | Require specialized devices, so can
certain  person are different, | be expensive
including those of identical twins.

Can be used for identification and
verification [4]

Conclusion

The implementation of biometric technologies for increasing security
raises numerous practical and policy questions. It is critical that the
right type of technology is chosen to meet the purpose and privacy
requirements of a specific use. No biometric technique is completely
accurate. For facial scans, different lighting, background
composition, or odd angles may cause a mistake in identification [9].
Eye scans require the eye to be positioned perfectly to avoid an error.
Although a finger scan is generally reliable, it may be misread at
different angles or pressures. In addition, there has been little testing
of the accuracy of many types of biometrics outside laboratory
conditions, and also to the possibility of a mistake, biometric
technology cannot eliminate the possibility of fraud. The computers
that collect and evaluate biometric information are vulnerable to the
same type of fraud and manipulation as other computers. The
biometric information housed in the computer could be accessed and
erased, or copied. The fact that biometrics data can be faked is not
however a complete indictment of the technology. Improvements are
in sight for the feasibility, acceptance, and price of biometric
identification [10].The Biometrics presented in this paper are the
most accepted Traits in the market today, fingerprint is the most
known and most tested , Face is the most common for personal
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identification and Iris is the most accurate. This paper suggests that
this combination should work better for any Multimodal system. The
possibilities of biometrics for user authentication are endless. Experts
reassure that biometric technology is likely to be used in almost
every transaction needing authentication of personal identity.
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Abstract:

The optical networks need to carry out all the switching and routing
in optical domain to avoid the bottleneck imposed by the
optoelectronic conversions. Optical switching is an essential element
in the optical networks, in particular; the switches architecture.

In this paper the crossbar switch architecture is presented as proposed
switch architecture based on symmetric Mach-Zehnder (SMZ)
interferometer configuration as switching elements(SEs). The
mathematical expressions for the output of the SMZ is demonstrated
in both cases of the input port of the switch (port 1 or port 2), then
the mathematical equations for the output of the proposed switch is
presented in terms of output electric field and the two output
equations for the output port of the proposed switch are presented
one if the gain for all SMZSEs are equal and second if the gain is
different.

The mathematical modules of the proposed switch are developed to
investigate the output power and crosstalk (CXT) against the changes
in phase and coupling coefficient parameters by using Matlab
software.

The numerical result for the proposed crossbar switch shows the
output power has a linear behavior with the change of the coupling
coefficient and the CXT at its minimum when coupling coefficient is
0.5.

The proposed switch gave good performance in terms of switching
the input data signal to the desired port with low CXT when the
phase is changed. The changes in the coupling coefficient value
increases the crosstalk of each switching element within the proposed
switch and this result of increases in the output power at a certain
values of the coupling ratio where the input signal here is power
signal (always one) which mean there is always input at the input
port of the switch, and this give a drawback to it the proposed switch
when the input signal is slow pulse signal.

144 Copyright © 2014 STJ = 4l 5 o slall dlaal 4k séae adall (§ séa



sTaX

Science and Technology Journal — 4:il g a glal) dlaa

Introduction

The increase in the use of all new technologies in the communication
area such as: internet which is used now to carry voice (voice over
IP), and the capability of the electronic devices in the
telecommunications, all these need to be sent and received in an
appropriate manner, where recent studies shows that the data traffics
have been increased over the internet by a rate between 70% and
150% per year since 1997 (Vikrant et al, 2007) thus the existing
networks should have the ability to accommodate the increasing of
more needs of high capacity. Optical networks recently received
considerable attention to address the demand of more capacity in the
telecommunication systems for its high bandwidth, where a single
strand of fiber can offer a total bandwidth of 25000 GHz and also
providing additional advantages such as low attenuation loss (Maier,
2008).

Optical time division multiplexing (OTDM) is one technique used to
mange and make use of the networks bandwidth and by using fast
optical switches in high speed OTDM systems the increasing in the
reliability and flexibility will be achieved (Schubert et al, 2002),
where there are different applications, types and sizes of the switches
depending on the use of switch in the network.

All-optical switch based on cross-phase modulation (XPM) is one
type which found more suitable for the high seed OTDM networks
(Toliver et al, 2000) where the Symmetric Mach-Zehnder
interferometer (SMZ) based on semiconductor optical amplifier
(SOA) one on each of its arm has more advantages than other types
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of the all-switches due to its compact size, thermal stability and low
power control signal (Chiang et al, 2006).

There are different uses, applications of the switches and different
large switch architectures operate in the large networks to give a
good performance to these networks, where the performance of the
large switches is depending on the architecture of the switch where
some architectures give a high performance as all-optical switches
and not for an optoelectronic switches, and also the inter connections
crossovers in the switch effect the switch by introducing the
crosstalk’s (CXT).

Aim

The aim of this paper is to develop a model to analyse a large optical
switch  architecture based on Symmetric Mach-Zehnder

interferometer (SMZ) switch elements.
Optical switches

As the demand for network capacity is growing rapidly, the optical
switches should have high speed switching time by providing the
switching of the data from the input to output in optical domain,
where the bottleneck imposed by the optoelectronic conversions will
avoided (Chiang et al, 2006).

According to Ramaswami, Kumar (2002) the switches are used for
different applications where each application requires its own
switching time and number of switch ports (for large switches), some
of these applications are:

e  Provisioning switching of light paths.

e Protection switching.
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e Packet switching.

e External modulation.

Table (1) switch applications

Application switching time required Number of ports
provisioning 1-10 ms >1000
Protection switching 1-10 ms 2-1000
Packet switching 1ns >100
External modulation 10ps 1

All-optical switches based on the XPM in a SOA in conjunction with
interferometric structures such as: Terahertz optical a symmetric
demultiplexer (TOADS), ultrafast non-linear interferometers (UNIs)
and Mach-Zehnder interferometer (MZI) (Le Minh et al, 2006),
(Ngah, 2004). A comparison between the different types of the all-
optical switching architecture is summarized in table (2).

Table 2 comparison of all-optical switches (source (Ngah, 2004))

Switching Switching time Control pulse Noise Integrata
device energy(pJ) figure ble
MZ1/SMZ <1lps 0.25 6 Yes
TOAD <1lps 0.25 6 Yes
UNI <1ps 0.25 6 No
NOLM 0.6 ps >50 Low No

The interferometer switches based on the SOAs is the most
promising (Le Minh et al, 2007), suitable devices for the high speed
OTDM systems, and from different interferometric types listed above

the MZI is the most promising one where it have demonstrated its
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ability to switch a single channel OTDM by using two SOASs one in
each if its arms, at up to 168 Gb/s (Roy, 2007; wang et al, 2007).

Symmetric Mach-Zehnder interferometer (SMZ)

The SMZ shown in Figure (1) provides the highest flexibility due to
its compact size, thermal stability, low power operation, short and
almost square switching window profiles (SW) (Chiang et al, 2006;
Diez et al, 2000; Roy, 2007).

o
P
Input signal SOA
il J—
_'I Iln_ [
output

P2 ™

I|'l'I Ad

|

v

Fig 1. SMZ optical switch (based on: Ghassemlooy, 2006)

And also the co-propagating signal characteristic of the SMZ helps to
reduce the crosstalk (CXT) which come from the other signals
whiten the switch. The name symmetric comes from the positions of
SOAs where they are in the same relative location within the
interferometer and they use the same parameters (Ngah, 2004).

Also the SMZ switch can be used to extract a single data channel
from the incoming OTDM data stream in the OTDM demultiplexer
or as all-optical switch to switch a complete data packet to the

desired output as seen in figure (2) (Le Minh et al, 2006).
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o Tint
L g el L1, ;Tw
l Input data I:T:i B
2 2 Wi
‘l‘l‘llll Optical _|“‘L__|l“|_
—_— — " —————— Switch [ >
N N Switched output
MUX DEMUX ONIOFF
(a) (b)

Fig 2. (a) as an OTDM demultiplexer (b) as all-optical switch
(Source; Le Minh et al, 2006))

Large switch architectures

Due to the ability of the optical networks to carry a few hundred to
few thousand of wavelengths on the optical fiber the need of large
switches is obvious to protect and provision these wavelengths. To
build a large optical switch with n inputs and n outputs, the
interconnection of a number of small switches is required. So some
consideration should be taken when build a large switches such as,
number of switches elements needed, number of crossovers because
each crossover is a source of losses and crosstalk, longest path, the
shortest path and blocking characteristics.

The figures below show different types of switches architecture:
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Fig. 3 (a) Crossbar architecture. (b) Symbolic notation.

(source; Hamza, Deogun, 2007)

n

Fig. 4 Clos switch architecture. Fig. 5 Spanke switch architecture
(source; Shalmany et al, 2007) (source; Ramaswami and Kumar,
2002)

RJ £

Fig. 6 Benes switch architecture Fig. 8 Banyan switch

(source; Ramaswami and Kumar, (source; Shalmany et al, 2007)
2002)
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Inputs
Qulputs

Fig .9 An 8x8 Batcher switch.

Fig.7 Spanke-Benes architecture Dark circles sort address in

(source; Ramaswami and Kumar, 2002) . L
ascending order, white circles

sort in descending order
(source; Shalmany et al, 2007).

o ang
N/ 01
._X.x\ =

VAN 10
VAN kg
=

Fig.10 Butterfly Switch

dxd

v:

(source; Shalmany et al, 2007)

The next table shows the comparison between the different types of switch

architectures

Table 3 (source, Spanke, 1987; Ramaswami and Kumar, 2002)
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Switch Blocking type | No. of switching Max.loss | Min.loss
type element (Longest | (Shortes
path) t path)
Crossbar | Wide sense n? 2n—-1 1
nonblocking
Clos strict-sense 4/2n%2 —4n 5.2n -5 3
nonblocking
Spanke strict sense 2n 2log, n 2log, n
nonblocking
Benes | rearrangeably | (n/2)(2log,n-1) | 2log,n-1 | 2log,n-1
nonblocking
Spanke- | rearrangeably n(n-1/2 n
Benes nonblocking
Banyan Blocking n/2-log,n log, n log, n
Batcher- | strict-sense | n(3+log,n)(log, | (log,n+3) | (log,n+3
Banyan nonblocking x(logn)/2 | x(logn)/2
Butterfly Blocking n(log, n+1) 1+log,n | 1+log,n

Figures (11) and (12) shows the longest and shortest path for the
different types of switch architectures where as seen the Batcher
Banyan switch has a greater shortest and longest path over other
types, and the next architectures are depending on the needed size of
the switch (n) where for n<32 the architectures are Cantor and
Crossbar switches, and for n>32 the Cantor and Clos architecture

will chosen (Shalmany et al, 2007).
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—#—BatcherBanyan Cantor —a—Cles(1) —%— BatcherBanyan Cantor —a—Clos(1)
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1000

The shortest path
womom B RREHEE

log (The longest path)

. ;K:“
i

Fig .11 Longest path as a function Fig.12 Shortest path as a function of
n
of n

Crossbar switch architecture based on SMZ

Crossbar switch is one of the widely used switch architectures in the
optical switching systems due to its easy routing algorithm and it’s a
nonblocking characteristic, and it will handle the data traffic
efficiently because it is a wide sense nonblocking (Rahman et al,
2007).

In this architecture | use the SMZ as switching element (SMZSE)
due to its advantages over other switches, the electric fields of the
output data signals from both output ports of the SMZ in presence of
the control signal CP1 are given as (Ngah, 2004):

Eout,l = EclJJLﬁ (72') + Ecl)_lﬁ (7[) (1)
Eouz = Eon(37/2) + Egy(7/2) (2)

The second control signal CP2 which is delayed by a switching

window time delayT,,,, with respect to CP1 and injected into the

interferometer via C3 just after the data signal, so the SOA2 will
saturated which resulting in the same phase shift of the upper
interferometer arm and then the effect of CP1lis cancelled, thus the
switch will return to the balance state and switch back to port 4
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(Ghassemlooy et al, 2006; Le Minh et al, 2007). And from the above
mechanism, the SMZ switching time is controlled by the optical
excitation process to switch between the output ports (Ghassemlooy
et al, 2006).

The gains of the data signal at the output of both SOAs at the
temporal point (G,(t)andG,(t)) are respectively given as (Ngah,
2004; Ghassemlooy et al, 2006):

Gl(t)zexp{ Ii‘.g[z,uvig]dz} 3
G, (t) = expﬁ},g[z,t Ty + Vig]dz} 4)

Where T is the confinement factor, grepresented the differential

gain of the data and control signals, Lis the active region of the
SOAs, t is the time at which the temporal point of the signal inters
the SOA, z/V, is the time increment in the z direction, and V, is the

group velocity of the control signal (Le Minh et al, 2007;
Ghassemlooy et al, 2006).
The both electric fields E,

fields at output ports of the SMZ (E

relative G and ¢ of the incident fields within the upper and lower
arms are given by(Ngah, 2004):

Euu®) (A=) ja™ 5 Egu () )
Ewio®) Ljo'?  @-a)"?) \ES(®M)

Where «is the coupling ratio, EY4(t)and EL:(t) are the outputs

out out

and E,,,= 0.5E, and the electric

out,2 —

andE,,) in terms of the

out,1

electric fields from the SOAland SOA2 respectively, and they given
by (based on: Ngah, 2004):

Eqn(t) = Esoun (1) Gy () €7 (6)

out
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Eqn(®) = Esomoin () G, () €7 ()

where G, (t).e ' and G,(t)e ' are the complex gains of the
SOA1land SOA2 respectively, Egfy i (t)and Egoy,i(t) are the input

electric fields to both nonlinear elements in each arm (i.e. they are
the outputs from C2and C3) (Ngah, 2004).
Because of E,and E,= 0.5E, , then by using (6) and (7) in (5) the

outputs can be expanded to (Ghassemlooy et al, 2006):

in?

Eouu®) = B, ()]0 2)*? G, - a(1- 2)"?G, | 8)
Eou () = JEn (O]a? 1-2) G, —a* (1- )G, | ©)

The output power from the SMZ switch output ports when the
coupling ratio @ = 0.5 which results of Eggy i (t)= Egon i (t) with
12 relative phase difference are given as (Ngah, PhD 2004;
Ghassemlooy et al, 2006):

Pouta (1) = % P (1) - [Gl () +G, (1) — 2//G, () - G, (1) - COS(A¢)] (10)

PO =5 Pa 08,0+ 6,0+2/6.0-6,0 cos(ap)] )

Where A¢ = (¢4, —¢,) is the phase different between the data signals
propagated in both arms of the SMZ which is related to the gain ratio
and the linewidth enhancement factor e« and given by
(Ghassemlooy and Ngah, 2005):

Ap =—0.5a,¢ In(G, (1) / G, (1)) (12)

According to Le Minh et al (2007); Ghassemlooy et al ( 2006), the
width of the SMZ switching window is determined by the T,

elay

between the control signals and thus the switching window given by:

155 Copyright © 2014 STJ = 4l 5 o slall dlaal 4k séae adall (§ séa



sTa X

Science and Technology Journal A& g a slal) dlaa

SW, (t) =§[Gl(t)+ez (t)-2,/G,(OG, M) cos(Ag) | (13)

Where SW, (t) is the switching window of at both output ports {i= 3,
4}.

The gain of both SOAs in equation (3) and (4) are identical when the
Tyeay 1S Z€ro, and as reported by (Ghassemlooy and Ngah, 2005) the

simulated gain profiles of the data signals propagated through the
SOAs is shown in figure (13)

gain, dB

tima, ps

Fig .13 Simulated gain profile when T

delay —

(source; Ghassemlooy and Ngah, 2005)

0

Then the value of G,(t) and G, (t) are substituted in equation (12) and

(13) to obtain the output switching window of the SMZ, where at
first when the gain of both SOAs are identical there will be no

switching window and when T, is applied the both G, (t) and G, (t)
have an identical response except the G,(t) where it is delayed by
the amount of T, (Ngah, 2004). The computing switching windows

of the SMZ for T, =10ps are shown in figure (14).
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Fig .14 Computing SW of the SMZ
(source: Ghassemlooy and Ngah, 2005)

The crosstalk (CXT) effect the performance of the switches and
given by (Ngah, 2004):

CXT =10log,,(P,./ P) (14)

where P, is the output signal power of the non-target channel
and PR, is the output signal power of the target channel.

In crossbar architecture the number of switching elements is n® 2x2

optical switches, so to design 3x3 switch, where n=3 the total
number of SMZSE in this block are 9 SMZSE (MZ1, MZ2, MZ3,
MZ4, MZ5, MZ6, MZ7, MZ8 and MZ9) connected to each other as
shown in figure (15).

. ~ .
- MZ1 ©MZ2 ™MZ2
‘7 portl  Cr
Input ports
port2 ‘
MzZ7 MZR Mzo
port3 (|

| | |
& L &

pored ports porté

NMZS MZo

Outputs ports

Fig.15 Crossbar architecture switch (based on: Ramaswami and
Kumar, 2002)

157 Copyright © 2014 STJ = 4l 5 o slall dlaal 4k séae adall (§ séa



Science and Technology Journal = 4l g a lal) Alxa =T /\<
The shortest path for this architecture is 1 which is through the MZ7,
and the longest path is 2n—1(Ramaswami and Kumar, 2002). Where
in this evaluation the longest path is chosen which is through MZ1,
MZ2, MZ3, MZ6 and MZ9 to see the performance of this
architecture by using SMZ as switching element and the effects of
the change in the coupling ratio and the changing in the phase
shifters of the tow semiconductor optical amplifiers (SOA1 and
SOA2).

By calculating the output electric fields when the input data signal
inters the SMZ from its port 2 it’s found:

Eous(®) = JEn () ]e? - ) G, - a? (1- )G, | (15)
Eoua(®) =—E,, (0| l-2)"?G, + (1- )2 G, | (16)

Figure (16) shows the simulated crossbar output signal from port 6
when the electric field input signal E, is {0, 1}, where ¢ of the

SOA1 for the MZ9 changes from 0 to &, and ¢ for SOA2 is m.

1

0.9

0.8

o
3

o
o

o I
~

output Power port 6
o
wu

o
w

o
N

I
e

o

o

0.5 1 15 2 25 3 35
SOA1 changes from 0 to pi

Fig.16 output power from port 6

The electric field of the output data signal for each SMZSE in the
proposed crossbar switch if the gain is equal (in simulated module
the G1 and G2 are equal to 1) can be given as:

MZ1: the input data signal inters the MZ1 from its port 2 and out
from port 3.

MZ2: output from MZ1 will inter MZ2 via its input port 2 and out
from port 3.
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MZ3: the output from MZ2 will inter the MZ3 via input port 2 and
out from port 4.

MZ6: output from MZ3 will inter the MZ6 via port 1and out from the
output port 4. MZ9: the MZ6 output will an input to the MZ9 from

its port 1 and out from port 4 which is the port 6 for the crosshar
switch and given by:

En”* ()=Equta (O (17)
Egrs ()= EN* ()] 0-2)6, - @-a)G,] (1)
If the gains is different from one SMZ to another then the gains must

be considered, and by take the value of each SOA gain, then the

output from MZ9 which is the port 6 of the proposed crossbar switch
should be as following:

G1,162,1G3‘1GG.1G91 +G1 1GQ 1GC41GS 169 2 +G1‘1Gz‘163‘1G5‘zGQ,1 + 1 (19)

o (l— a)7/2 Gl,lGZ,QGS,lGG.ZGB‘l + Gl‘leQ‘ZGS 1G5‘2G9‘2 + Gl.QGz‘leGe‘lGQ.l +

Gl,sz.QGmGG,lGQJ + GLZGMGz 166‘1G9‘2 + GI.QGZ‘QG&lGG.QGQ‘i +

GI.ZGZ,ZGZ,IGG.ZGQ‘Z
G,16,1G;,G51Go,1 + 651152165 ,G51Gs 2 +G11G51G4,G5 .61 +

G1.1G2,1G3.2G6,2GQ‘2 + G1‘1G2‘2G3‘2G6‘1G9.1 + Gl,lGZQGa‘QGB,lGQ,Z +
Gl.le,ZGG,ZGG.zGB‘l + Gl‘loz‘zGlstJG?,z + G]..ZGZ,IGH,ZGGJGBJ +
+
+

Equra () == JE;, ()

a2 (1- a)u/z
G,,G21G3,G51Gs 2 +G12G;,G3,G5,,801 + G, ,6,1G3,,G5,.G

9.2

Ko
®
®
®
o)
Tt
o
®
®
®
o)
N+
®
o)
ko)
o)
®

Where G, ; is the gain of each SOA in the crossbar switch, i is the

SE number {i=1,2, ....., 9} and j is the number of the SOA within
the SE { j =1, 2}. The output then will be from the output port 6 of
the crossbar switch.

Table (4) describe the value of ¢ for each SMZSE where ¢, and ¢,

are the phase induced by SOAl and SOAZ2 respectively for the
chosen path and the output port for each SE.

SMZSE | ¢, b, Input port to SE stat SE output port
MZ1 0 0 Port 2 Cross Port 3
MZ2 0 0 Port 2 Cross Port 3
MZ3 0 Port 2 Bar Port 4
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MZ6 0 0 Port 1 Cross Port 4

MZz9 T T Port 1 Cross Port 4 (port 6 of
the proposed
switch)

Table 4 configurations of the SE in the crossbar switch

Results

The Matlab software is used as a numerical method to evaluate the
proposed crossbar switch architecture based on SMZ model
mathematically. The evaluation based on changing in two parameters
within the switches, the first parameter is the phase of the SOA1 (¢,)

for the MZ9 in the proposed crossbar switch where the other
Symmetric Mach Zhender Switching Elements (SMZSEs) are
configured as table (4) and the coupling ratio (o) are 0.5 in all
couplers, the second parameter is by changing the coupling
coefficient (« ) for the couplers C1 & C4 for all the SMZSEs, where
the phases of all the SOAs are same as configurations of table (4)
where these changes act as the effect when the control signals are
injected to the SMZSE.

The crosstalk in equation (14) is used to calculate the CXT at the
output of the proposed crossbar switch where the output power and
crosstalk are calculated against the changes in phase and coupling
coefficient.

The gain is 1 dB for all the OSAs inside the proposed crossbar switch
and the insertion lose is 0.

1-Effect of SOA phase ¢ delay on output power

The output power of the proposed crossbar switch is investigated
against the SOA phase. The value of « is 0.5 which mean the signal

intensity divided into two equal intensities E;* andE;* C1 in each
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SMZSE within the proposed crossbar switch and then the data signal
switched to the configured path (input port 1 and out from port 6).

The output power from port 6 is shown in figure (17) where the
power changes with the different value of ¢, within the MZ9 until

the all power switched to port 6 at ¢, =m.
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o ¢
~

output Power at port 6
o
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o
w

I
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o
a

o

o

0.5 1 15 2 25 3 35
SOAL1 changes from 0 to pi

Fig 17 output power port 6 Vs ¢ of MZ9

The relation between the CXT and the changes in the phase is shown
in figure (18), where from the figure the value of the CXT reaches its

lowest value when ¢, =x (3.1416).
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Figl8 CXT Vs ¢,
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2-Effect of Coupling coefficient («) on output power
using equation (18)

The coupling ratio (« ) for C1 & C4 in each SMZSE changes from 0
to 0.5, and C2 & C3 are configured to give the output from their
desired port (C2 port 4, C3 port 3), the value of ¢ for all SOAs

within SMZSEs are configured as table (4).

Figure (19) shows the changes in the output power in port 6 against
the change in the value of « . The value of the output power when o
= 0.4 where itis 1.1 mw.
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o
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o
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Power output 6

o
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o
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0 005 01 015 02 025 03 03 04 045 05
Coupling coefficient

Figl19 output port 6 Vs «

The relation between the CXT and the coupling coefficient for the
proposed crossbhar switch is shown in figure (20)

0
— I R

-50 \l

|
|
|

-150

CXT(dB)

-200

-250

-300

-350

0 005 01 015 02 025 03 035 04 045 05
Coupling coefficient

Fig 20 CXT Vs «
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Figure (21) shows a schematic diagram for the proposed crossbar
switch, where it is divided by times (t,, t,,t,,t,,t;) at the output of
each stage within the switch.

input signal t

MZ3

IZ]

MZG

MZ2 5

=
| Ep—

WZ4

output

W79 I

MZ5 |

e T

MZ8

’_I
=

MZ7

Fig 21 schematic diagram of the proposed switch

Each time is represent the output power at the outputs of the SMZSE
which they also available as input power to the next stage.

Conclusion

Optical switches are essential elements to increase the performance
of the high speed optical networks. The architecture of the switches
has critical effects on the performance of the switches, so the primary
objective of this research is to choose suitable switch architecture and
evaluate the output by using a mathematical module.

The crossbar architecture was chosen to be the proposed switch
architecture due to its simple interconnection which makes the
connection between the elements more easer where it is fabricated
with no crossovers, the crossovers increases the crosstalk (CXT) and
affect the performance of the switch. The SMZ switch was chosen to
be the switch element (SE) of the proposed crossbar switch
architecture due to its advantages over other types of optical
switches.

The mathematical equations for the SMZ and the proposed crossbar
switch were presented, the output equation for the proposed crossbar
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switch were presented in terms of two cases, when the gain of the
SOAs is same and when it is different.

The simulation of the mathematical model crossbar switch was
carried out by changing in two parameters of the switches: the vale of
¢ and the coupling ratio o where ¢ changes from 0 to 7 and «

changes from 0 to 0.5. According to these changes the output power
and crosstalk (CXT) were evaluated against the phi and « .

The results shows that, the minimum CXT for proposed crossbar
switch mathematical model when ¢, = was -308.9846 dB, and when

a =0.5was -311.1330 dB.

The maximum value of CXT for the proposed crossbar switch was -
9.7199 dB when the value of « is 0.19, and the output power at o =
0.4 was 1.1mw and decreases to Imw when « = 0.5 due to the uses
of the continues input signal which mean there is always input with
the same value at all time at the input port of the switch.
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Abstract

In order to identify the iron phases and behavior after each
treatment in a corroded slab sample, we utilized several techniques
such as Mossbauer spectroscopy, thermal analysis, and x-ray
diffraction. The ability of the Mossbauer technique in identifying the
iron phases and their oxidation state will give some clues on the
history of the formation of such iron phases. The Mossbauer results
indicate that the main present in the original sample at room
temperature are Fe*® with Mossbauer parameter:5=0.31mm/s,
AEQ=0.58mm/s, Fe3Os with  parameters: 0=0.26mm/s,
AE@=0.08mm/s, and H=49.1T. In addition, the Mossbauer spectrum
of the sample indicates the presence of a wide range of particle size
distribution with average magnetic field H=29.6T. Using thermal
analysis we could locate three regions where phase changes took
place, the location of these regions are at 300°C, 500°C, and 720°C
respectively in addition to a weight loss, these valuable information
were used later on during the calcination process. Even though we
tried different elevated temperatures for reduction in hydrogen, and
longer time, we failed to reduce the sample completely into a-Fe. We
expect the reason behind this is either due to the particle size
distribution where small particle are difficult to be reduced, or
probably there is still some traces of oxygen left in the tube.

1. Introduction

The purpose of this study is to use the Mossbauer technique as
well as thermal analysis and x-ray diffraction to analyze some
corroded sample supplied by an investigation team searching for the
reason behind appearance of several cracks in a new building. The
ability of Mossbauer technique in identifying the iron phases present
in the sample, and the degree of oxidation[1] will help to give some
clues on the history of the formation of such iron phases and thus
hoping to help the investigators to pin point the causes behind these
cracks. The use of thermal analysis and x-ray diffraction will support
our analysis, the Mossbauer spectra were collected at room
temperature as well as heated after different treatment of oxidation
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and reduction of the sample, this steps maybe help to show if any
phase changes will take place, also it will give some idea about the
particle size and size distributions, and also it will be useful for
kinetic studies and will be compared with iron-oxygen phase diagram
[2]
2. Experimental methods

The slap specimens under study were used to accomplish our
goals among them used are the Mossbauer spectrometer of high
linearity and low drift from WissEl. The Mossbauer measurements
were carried out at several temperatures and after different heat
treatment in constant mode using °’Co:Rh50mCi source, thermal
analysis using NETZSCH system.
3. Results and discussion

In this section, we will present the experimental result for the slab
sample using Mossbauer spectroscopy as well as x-ray diffraction
fig.1, and thermal analysis. The Mossbauer spectrum for the original
slab sample is shown in fig.2 (top).
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Figuer 1 X-ray diffraction pattern of corroded slab sample

The shape of the spectrum indicates that it consists of one doublet
and two sextets and with magnetic field distribution. The Mossbauer
parameters for this fit are given in table (1).
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Figure 2- Mossbauer spectra of slab sample: A: original sample,
B: after calcination process, C: after reduction process

Table (I) Mossbauer parameters of the slab spectra collected after
different treatment.

Treatment d(mm/s) AEg(mm/) H(T) A(%)
Component
(x0.01) (x0.01) (x0.5)
(A) 0.31 0.58 13.2
Fe*?
Original sample 0.26 0.08 49.1
14.8 Fez04
at RT 0.67 0.00 46.0 0.70
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0.36 29.6 71.3
field distribution

(B)

Calcinedin  0.37 -0.20 51.7 48.6
a-Fe, 03

air at 500°C  0.45 40.7 51.4
field distribution

for 48 hrs

© 0.00 -0.001 33.2 74.8
o-Fe

Reduced in  0.59 0.12 46.6 12.4
Fes04

He for 2hrs  0.30 -0.1 47.7 3.06

At 500°C 0.3 0.45 26.8 51

0.4 0.81 45

Fe's

The doublet was assigned to FeEOOH while the outer sextets were
assigned to be Magnetite Fe3O,4 which consist of two sites A and B
with their parameter 6=0.26mm/s, AEqg =0.08mm/s , H = 49.1 T and
d =0.67mm/s, H = 46.0 T respectively [1,3,4]. This conclusion is
supported by the x-ray diffraction result for Magnetite Fe3O,4 [2]. The
thermal analysis result for the sample is shown in fig.2 in this figure
we observe continuous weight loss after 100°C until we reached
about 720°C, and there are three main regions where phase changes
took place; first one ate about300°C, the second one at about 500°C,
and third one at about 720°C.
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Figuer3 Thermal analysis resultfor sample

These results are very important to be correlated with the
Mossbauer result since the thermal analysis will pin point to us at
what temperature the phase change will take place in same time the
Mossbauer result will determine the type of phases present at that
temperature. Figl (middle) shows the Mossbauer spectrum for the
calcined sample at 500°C for 48 hours. At the first glance it appears
that we have only one sextet but careful examination indicates the
there is an additional peak at the middle of spectrum and cannot be
fitted with a doublet only. Again we tried the magnetic distribution to
solve this problem, and the result of this fit is given in table (1). Thus
combining Mossbauer results with the thermal analysis results
suggest to recalcine the sample at 300°C and above 750°C to
reexamine the phase change at these temperatures. The reduction in
hydrogen at 500°C for one hour to the calcined sample is shown in
fig.1 (bottom), and the Mossbauer parameters are given in table (1),
the reduction was not complete and the spectrum was fitted with
three sextets and one doublet the outer two sextets assigned to Fe;O4
and the inner sextet to a-Fe, while the doublet to Fe*3. In an attempt
to reach a complete reduction, the reduction processes was repeated
several times with the same result, most likely the reason behind this
is that the tube where the reduction took place was not flushed
completely so there are still some oxygen traces thus the sample after
reduction exposed to the oxygen while it is cooling.
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4-conclusion

The aim of this study was to identify the iron phases present in
one corroded iron samples supplied by an investigation team
searching for the reason behind appearance of several cracks in a
new building. In order to accomplish this goal we used Mossbauer
technique and other complementary techniques (thermal analysis and
x-ray diffraction) to identify the corrosion product present in this
sample, the following procedure was adopted:

I.We studied the sample at room temperature using (MS) and (XRD).
Both techniques identified one of the phases as FeOOH, while the
second phase identified only by Mossbauer spectroscopy as a-FezOq4
for slab sample. This result indicates the advantage of (MS) on
(XRD) in this matter.

Il The calcination state.

In order to get more understanding to the type of phases and
their behavior, we used thermal analysis to pin point the temperature
at which the phase changes will take place, and indeed it was 500C.
[11 The reduction state.

The reduction process at different temperature as well as
different time and cooling the sample to room temperature in
hydrogen environment failed to reduce the sample completely, this
probably is due to one of the following reasons or both: either the
tube where reduction took place was not completely flashed so that
some oxygen traces are left in the tube, or due to the particle size
distribution where particle with small size are difficult to reduce.

Finally this work is mainly concerned to apply Mossbauer Effect
in characterizing the iron phases formed in one corroded sample
(slab). The Mossbauer spectroscopy has proved to be a good tool to
achieve this goal. Therefore, it is used as a basic research tool in the
field of applied physics, such as iron steel industry and iron
containing compounds (crystalline as well as amorphous) where
Mossbauer spectroscopy can contribute well in such field.
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Abstract:

This paper was review the energy economic situation and potential
energy supply utilization in Organization of Islamic Conference
(OIC) countries which vary considerably. The review indicates that
growing energy consumption requirements are associated with
economic development and population increasing. To understand the
role of energy use at the national level, it is necessary to understand
the relationship between energy use and economic activity as well as
the relationship between energy consumption and Gross Domestic
Product (GDP) indicates the economic development of the countries.
So far, Renewable energy technologies utilization is indicated as an
appropriate alternative for providing a considerable portion of future
energy demand in certain energy consuming in all sectors, renewable
energy has the potential to play an important role in providing energy
with sustainability to the vast populations in developing countries
who as yet have no access to clean energy. Despite, these countries
enjoy a variety of energy sources such as hydro, solar, wind,
geothermal and biomass. Finally, the review details the status of
renewable energy technologies developments in OIC countries as an
essential element for the sustainable development in these countries,
although their wealth in crude oil and gas in the some countries are
enough but, they need to development this energy in right way.
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1. INTRODUCTION

Since times immemorial, energy has been a vital component for
human life, in particular for economic activity. The link between
energy supply and economic growth and development is beyond
doubt. Close association has been confirmed between energy
production and consumption levels on the one hand and between
economic growth and economic development on the other [1]. In
today’s world, the conventional sources still dominate the
commercial energy market scene with coal taking the highest market
share. While having the least share among conventional sources, oil
seems the most important, and movements of oil prices are among
the most closely followed variables in the world [2]. Qil variables
continue to be at the centre of world international relations and
policy making debates. This is so, at a time when oil shares as a
source of energy have declined significantly. Oil had the second
largest market share worldwide in 1980 but the least share by 2000.
With such a diminished contribution and weight, the interest and
attention on oil should have dwindled. The reality is the contrary;
they have risen and intensified [1, 3].

The majority data and the policy section of this paper are based on
the energy section of the World Bank development indicators
(WBDI) and the statistical, economic and social research and training
centre for Islamic countries (SESRIC). Energy data from different
sources is converted to a standard unit metric ton of oil equivalents
(MTOE). Conversion factors are used to standardize countries. Data
was unavailable for some of OIC member countries (MCs), all those
countries of which belong to the low-income group. To ensure
consistency, OIC MCs income data is also obtained from the same
source. Using available data, MCs are classed by income and energy
use.
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2. ENERGY AS A BASIS FOR THE SUSTAINABILITY OF
DEVELOPMENT

It is well known today that technological and industrial progress is
heavily dependent on the readily available energy; the enormous
technological and industrial advancement of the so called developed
countries was primarily made through exploitation of earth’s vast
reservoir of fossil fuels. These fossil fuels, often imported from
countries that themselves lacked the science and technology required
for their effective utilization, helped the developed countries to attain
affluence at an unprecedented pace. It also helped to control the
destinies of other less developed countries of the world [3, 4].

The Industrial revolution developed the countries in two main
groups:

o Manufacturing industrially developed.

. Developing countries with primary materials.
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Figure 1 .International energy outlook

Today, developed nations, with one-fifth of world’s population
consume four-fifth of world’s fossil fuels, and in 1973, the oil
producing countries decided to increase the price of crude oil from 2
dollars to 10 dollars per barrel. This created a sensation and chaos in
the economic situation of both the developed and the non oil
producing developing countries; Since then, been greatly hampered
by the ever increasing prices of oil as show in Figure 1, which shows
that, the world energy consumption followed by the price of oil per
barrel from 1970 To 2030. In 1970 the oil prices were well below the
cost of living, whereas they were well above it in the late nineteen
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seventies, and still continue to rise, although with some fluctuations
from time to time substantial inputs of Power are needed for nearly
all industrial development. For the developing countries generally,
the effect of higher oil prices has been to make it difficult and, in
some cases, nearly impossible to overcome power shortages by
importing cheap oil, as they did in the past. The real cost of using oil
by the developing countries is now many times higher in relation to
the use of possible substitutes than it was before. Where alternative
fuels exist, the change in relative costs is reflected in the prices of
different fuels, so that consumers are encouraged to switch over from
the more expensive to the cheaper ones [4, 5].

3. INCREASING OF THE ENERGY CONSUMPTION AND
THE CHANGING TO THE COMMERCIAL FORMS OF
ENERGY FOURMS

As societies have industrialized, they have not only used more
energy but they have used energy in different forms, typically
switching as household incomes rise from such traditional fuels as
wood, crop residues and dung to such commercial forms of energy
(i.e., fuels that can be bought and sold) as oil, natural gas, propane
and electricity. Reliable estimates for the use of traditional waste and
biomass are difficult to obtain, but these fuels are estimated to
account for approximately 10% of overall primary energy use at
present. Much of this use is concentrated in the rural areas of
developing countries. More reliable statistics are available for the
consumption of commercial energy, which grew rapidly during the
second half of the 20th century. Because most commercial forms of
energy are derived from fossil fuels notably, coal, oil and natural gas;
consumption of these fuels grew even faster increasing roughly 20-
fold in the 20th century alone. Non-renewable, carbon-emitting fossil
fuels now supply approximately 80% of the world’s primary energy
needs as seen in Figure 2. Some of projecting forward from current
trends suggests that overall energy use will continue to grow strongly
doubling or even tripling by 2050. More troubling from a
sustainability perspective, fossil fuel consumption could grow nearly
as strongly as total energy consumption, meaning that fossil fuels
would continue to dominate the overall supply mix again, assuming a
continuation of current, business as usual trends [3-5].
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Figure 2 .Share of world primary energy supply in 2010

4. THE ENERGY SUPPLY IN OIC COUNTRIES
4.1 Selection of Countries and Population

There is no undisputable criterion for defining the Muslim
countries. In the present paper, we take the approach of accepting as
Muslim countries all the countries that identify themselves with the
Organization of Islamic Conference regardless of the percentage of
Muslims in their population, and also we add to them countries that
are known as having Muslim majority in their population [6, 11].
Among 154 developing countries as defined by the World Bank at
statistical 2010, there are 57 Muslim countries, which constitute the
vast majority of the total population of developing countries.
Selected socioeconomic and energy data are given for 57
organization of Islamic OIC states are explained in Figure 3, as
energy supply per capita in each of OIC countries but, due to
insufficient data, there is a few indicators and data of these countries
have not been included. So, there are a few important factors to
explain some information in OIC countries. At present data, Muslims
account for 22% of the total world population, which are at least 1.5
billion people. Total world population in 2009 was estimated to be
6.6 billion, with an overall rate of increase of 1.8% during the period
2000 to 2005. Muslim nations have much faster rates of population
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growth than western nations for the same period; the rate of
population increase averaged over 57 OIC states was 3.3% [6, 7].
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Figure 3.Energy supply per capita in OIC countries

4.2 Economic Growth

Gross domestic product (GDP) is a highly descriptive economic
indicator of a domestic, which measures the total domestic and
foreign output, in accordance data of the World Bank and our
classification in this paper; and among the 57 OIC countries
reviewed as high, upper middle, middle and low income. So that, we
will be explain these countries as thus cover a wide economic range
in Table 1.
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Table 1 .The classification of OIC countries as respect to GDP per capita

Fifty-seven (57) OIC countries classified with respect to per

capita GDP (USDS$)
Group of Economy Number of OIC
countries
High-income economies: 14 countries
(GDP per capita > 10,000)
Upper Middle-income economies: 9 countries
(5,000 < GDP per capita > 10,000)
Middle-income economies: 18 countries
(1,500 < GDP per capita > 5,000)
Low-income economies: 14 countries
(GDP per capita < 1,500)
No-income economies: 2
(GDP per capita = 0,000) countries

4.3 Energy Situation and Potential in OIC countries

Both of the fossil fuel reserves (coal, oil and natural gas), and
renewable energy potentials (biomass, wind, hydrothermal and
geothermal), for the selected OIC countries are presented in Table 2.
They show the total of export, import and crude oil situation. In
Table 2 the 57 countries of OIC states are classified with respect to
their energy positions, including to the total of crude oil used in these
countries and also the total of oil exporter and importer. The table
indicates that 9 OIC countries are net oil exporters, and the others 12
countries also they have oil exporters, but with some other resources
and those other 18 countries they depend to varying degrees on
imported oil. The table also shows that there is an acute crude oil
problem in 18 countries; these are mostly the low-income group
countries. Moreover, the vast majority 36 countries of these countries
are totally dependent on oil important, in other words they face a
double energy crisis.
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Table 2 .An energy classification of 57 OIC countries with respect to the
export & import and crude oil situation

The energy classification of most of 57 countries in OIC state
with respect to the exporters & importers and crude oil

Net Oil Exporters Oil Importers
OPEC Non-OPEC 0% TO 50% 50%
TO
100%
Algeria Oman Bangladesh Albania
Iran Kazakhstan Benin Kyrgyz
stan
Iraq Indonesia Cote d'lvoire Morocc
0
Kuwait Yemen Mozambique Syrian
Libya Gabon Pakistan Jordan
Nigeria Malaysia Senegal Lebano
n
Qatar Egypt Tajikistan
Saudi Brunei Togo
Arabia
UAE Sudan Tunisia
Azerbaijan Turkey
Cameroon Turkmenistan
Bahrain Uzbekistan

5. ROLE OF THE ALTERNATIVE ENERGY SOURCES TO
SUPPORT THE FOSSIL FUELS IN THE WORLD

Presently, as the above review verifies that increasing energy
demands are tied to economic growth and social change in almost
non-linear way. They are also influenced by the industrialized
countries. Meeting this future demand will necessitate a continuous
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depletion of indigenous resources. It is obvious that fossil fuels
cannot alone provide the needs of the world. Accordingly, research
into new energy alternatives has been intensified throughout the
world [8,9]. The alternative to depletable fuels is renewable energy
sources those sources origination from the course of the annual solar
cycle, and having a short period of renewability. Solar energy, wind,
hydropower, tidal power, waves, ocean thermal gradient and biomass
are various forms of renewable energy [7-9].

{World Primary Energy Production}
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M coal 0

1990 2000 2010 2020 2030

Figure 4 .The total world primary energy production

The vital importance of renewable energy resources in meeting
future energy needs is perceived by all nations, and has been stressed
by many authoritative professionals, agencies commissions, etc. The
World Energy Conference (WEC) projected a two-fold growth in
renewable energy sources by 2020 and threefold growth by 2030 as
show in Figure 4, if appropriate technological developments were
used and appropriate policy measures implemented. However,
considering current national energy policies and constraints on the
deployment of renewable energy technologies, it appears that this
projection was optimistic [8]. Currently, the relative competitiveness
of renewable energies as comparing with fossil fuels is obviously
different for each nation. The economics involved are somewhat
complex, because so many different factors must be included. The
situation in each country should be carefully evaluated, considering
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all of these factors, before indicating whether renewable can be
viable substitutes for fossil fuels for a given nation [9].

6. ENERGY PRODUCTION AND ENERGY CONSUMPTION

Energy is among the basics of socio-economic activity. So,
Consumption energy is one of the pillars of modern life. The
production and consumption of commercial energy give Rise to a
number of important contemporary issues. In that regard, the OIC
region has a Strategic global importance for both current and future
energy prospects. Many OIC Member Countries (MCs) are blessed
with ample energy potential, while other MCs are not so fortunate.
Yet, for both, energy issues pose serious challenges. Accordingly:
Energy-related issues hold a very special position for OIC Member
Countries [1, 10].

6 Energy consumption and production related with GDP( per
capita)

The economic growth of domestic is strongly correlated with
increases in the level of per capita energy consumption, which is
plotted for 57 OIC countries as in Figure 3. Which an increase in per
capita energy use corresponds to an increase in per capita GDP,
although they are not exactly proportional, these variances in GDP
energy ratios may be accounted for by several factors such as;
climate change, energy efficiency, and industrial structure. There is
relationship between energy consumption and economic growth has
led to the emergence of two opposite views. One point of view
suggests that energy use is a limiting factor to economic growth. The
other point of view suggests that energy is neutral to growth. This is
known in the literature as the ‘neutrality hypotheses’ which proposes
that the cost of energy is a small proportion of GDP, and so it should
not have a significant impact on output growth. It has also been
argued that the possible impact of energy use on growth will depend
on the structure of the economy and the stage of economic growth of
the country concerned as in Figure 6 [10]. At present about 35% of
the world's total energy consumption is supplied by crude oil.
Fourteen of the 57 OIC countries are net oil exporters, making
important contribution to the world oil market. (About 62% of the
world's population is in the developing countries, but they are
responsible for only 15% of the world's annual consumption of
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commercial energy). However, the majority of the OIC countries are
oil importers, to varying degrees. Unsteady change of oil prices will
continue to affect their economic situations. Most of them are well
endowed with a considerable amount of renewable energy, especially
solar energy and biomass while wind energy and hydropower may be
promising sources in some countries. The fossil fuel should not be
the only factor to determining the generation sources. The
environmental impact of fossil fuels is now under close scrutiny and
will become more strictly regulated in the future [10, 12].
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Figure 6.The relationship between energy consumption and
GDP/PPP (per capita)

7. THE ELECTRIC GENERATION AND ENERGY
CONSUMPTION

In this paper we focused on the use of indicators to examine
patterns and trends of energy consumption and electric generation
and also, in end-use sectors as in Figure 7. However, indicators can
also be used to examine the energy supply. This part will be presents
a number of indicators that are used to analyses the levels and trends
of energy supply in public electricity production (also known as main
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activity production) in OIC countries and the technical potential for
fuel and CO; savings resulting from improved efficiency. The OIC
countries are Producing 1,622 Billion Kilo-Watts/Hours (BkW/h) in
year 2006, the OIC Member Countries supplied 8.5% of the total
electricity of the world while OIC share was 7.1% in year 2000 with
1,015 BkW/h. In year 2006, 44% of the world’s electricity
production, 18,982 BkW/h, was supplied by the developing
countries. This means that the share of developing countries in global
pie grew approximately by 8% points in nine years. However, the
compared between the electric net generation and energy
consumption to year 2000, it was decrease the share of the OIC
Member Countries in developing countries declined after making a
peak in year 2002 by 20.4%, as the growth rate of developing
countries were higher after that year [12, 13, 14].

Electricity Net Generation & Consumption

100%

W Total renewable electricity net generation (BKW/h) [ Total Electricity Net Generation (BKW/h) [ Total Electricity Net Consumption (BKW/h]

Figure 7.The electric generation and energy consumption in OIC
countries

7 The Relationship between the Electric Net Generation and
Energy Consumption in OIC Countries

Among the member of OIC countries, Iran was the top producer in
year 2006 and accounted for 12.4% of the total OIC production with
almost 200 billion kW/h of electricity [15]. It was followed by Saudi
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Arabia, Turkey, Indonesia, and Egypt and in the last biggest
production country it is Malaysia. As showed in Figure 8, each
producing of these countries is more than 100 BkWh of electricity.
The electricity produced in these six countries constituted nearly half
of the total OIC electricity production in during of year 2006, 2007
and 2008 [15, 16].

Relation Between Electric Net Generation & Consumption

Total Electric Net Generation (KW /h)
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Figure 8.The relationship between electric net generation and electric
net consumption

8. CONCLUSION

In this study the energy supply with the enormous potential of
alternative energy sources in the OIC countries can meet many times
the world energy demand, these can enhance diversity in the energy
supply contribute to long term sustainable energy supplies, and create
new job opportunities, as well as, offer manufacturing opportunities,
especially in the developing world. As well as, the right energy
supply has a significant role to play in improving the lives of people
around the world and especially in OIC countries. these energy will
be provide services that contribute to greater employment and
income opportunities GDP, technological advancement, cleaner
environment, energy security, improved health care, secure water
supplies, educational advancement, and overall, enhanced economic
and social as well being.
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In the next years, both of the availability of energy and the cost of
energy are likely to remain the two most widespread issues facing
both of developing and developed countries. Alternative energy
resource utilization should focus on a future looking systems
approach to deliver abundant, clean energy to all sectors. This would
yield maximum national impact by reducing imports of resources,
improving balance of payments, preserving the environment from
pollution and providing better protection of consumers. Indeed,
social impacts from the effects of the rise in energy prices on the
different income groups of households could be mitigated by
separate transfers to the low level income people. Furthermore, not
only national factors such as energy supply infrastructure, energy
efficiency considerations or institutional constraints, but also
sustainable development should be taken into account in the future.
However, we can summarize this conclusion as following:

1. Some members of the OIC countries as those from OPEC
countries are blessed with the wealth of crude oil and gas.
The oil and gas industry in these countries has contributed
tremendously to the development of their respective countries
as reflected in the high values of (GDP/PPP).

2. The countries with very much lower (GDP/PPP) have to
import crude oil and petroleum products. On other side; the
use of renewable energy resources such as, biomass, biogas,
hydro, solar thermal, wind, tidal and waves, and geothermal
is still untapped well.

3. Even though some countries as Iran, Turkey, Saudi Arabia,
Indonesia, Egypt, and Malaysia were able to generate energy
for export, yet they were not able to supply electricity to all
areas especially the remote areas due to insufficient
transmission and distribution infrastructure, causing groups of
population there being deprived of modern energy services.

4. Long and short term strategies have to be adopted to promote
the alternative energy resources and energy supply. As well;
should be make timeline has been developed as a guideline
for implementation of the strategies and can be modified
depending on the needs and urgency of the applications of
suitable alternative energy resources in the OIC countries.
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