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From Editor’'s Desk

Dr. Isa Qamber

Pursuant from the missions of
the Bahrain Society of Engi-
neers (BSE), which include the
promotion of the engineering
science, and the BSE’s participa-
tion with its fellow engineers in
enriching the society with all the
information they have in mind,
which was exchanged through
the Al-Mohandis Magazine; this
is what we aspire to address in
Issue 70 of the Al-Mohandis
Magazine.

In this Issue, we are pleased to
address the Issue’s file which ad-
dresses the historic step of com-
pliance with the directives of His
Royal Highness Prince Salman
bin Hamad Al Khalifa, Crown
Prince and Prime Minister, which
is the construction of a new pas-
senger terminal at Bahrain Inter-
national Airport. It was opened
on January 28, 2021.

Then it has been highlighted on

a character that devoted himself for the advancement and excellence of the
homeland as he contributed and made efforts to promote this country and
exalt it in many aspects. Since the BSE is interested in the engineering as-
pects, it met with engineering figures that also exerted effort and took it upon
themselves to chair this engineering edifice, i.e. the Bahrain Society of Engi-
neers. These figures talked about the life of a character who devoted himself,
namely His Royal Highness Emir Khalifa bin Salman Al-Khalifa, may God
rest his soul, and place him in heaven; as he headed the Council of Ministers
from the 19th of January 1970 to the 11th of November 2020. Let us leave
to the reader what was mentioned in this Issue regarding his achievements.
He left a great legacy of many huge developmental achievements in the engi-
neering fields, and these achievements strengthened the Kingdom of Bahrain
among the countries of the world.

In this Issue, we have met with the Issue’s character, who struggled and rose
to the highest positions with his hard work and diligence, i.e. His Excel-
lency the Minister of Electricity and Water Affairs Eng. Wael Bin Nasser
Al-Mubarak; as he began his career by studying Architecture after finishing
his secondary education at the University of Bahrain, followed by continuing
his studies at the University of Sunderland in the United Kingdom to obtain
the Master’s Degree. He also joined the Ministry of Municipal and Environ-
mental Affairs, where he progressed through a number of positions, and then
he was awarded the Medal of Competence - First Class by His Majesty the
Monarch of the Country, may God bless and protect him. Afterwards, he
was appointed by His Majesty King Hamad bin Isa bin Salman Al-Khalifa,
the Monarch of the Country, may God bless and protect him; to become the
Minister of Electricity and Water Affairs.

The BSE did not forget to shed light on the future engineers and what they
achieved before finishing their university studies and joining the labor mar-
ket; and that is by addressing the projects of the engineering students at
the University of Bahrain in this Issue; thus highlighting the extent of the
BSE’s care for the future engineers; in order to encourage and show them its
appreciation. By presenting the engineering students’ projects in the Al-Mo-
handis Magazine, the BSE aspires to motivate them to continue research af-
ter finding employment and obtaining the Bachelor’s Degree in Engineering.
The BSE’s main attention to the graduates manifested in providing awards
through presenting competitions for the graduation projects. This year, the
BSE Award (Second Edition) was presented; thus shedding light on one of
the BSE’s clear missions.

In conclusion, I wish to thank all those who contributed in the preparation of
this Issue from columnists, and we thank them for their contribution; as we
aspire to participate with our fellow engineers in contributing to what they
have in mind, and what they have acquired from experience during their long
career in their engineering lives; and we wish them all the best and success

in their lives.
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World Engineering Day
4th March 2021

World Engineering Day is celebrated on 4th March every year to
increase the profile of engineers and engineering. WED is an
opportunity to engage with government and industry to address the
need for the implementation of engineering solutions for sustainable
development.

WED is celebrated for promoting engineering as a career and how it
is an opportunity to change the world for better contributing the
Sustainable Developments Goals.

www.wfeo.org www.bse.bh
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The Natino’s Loss ‘- Khalifa bin Salman
will remain a Sublime Symbol over the Ages

With the death of His Royal
Highness Prince Khalifa bin Sal-
man Al- Khalifa, the Kingdom
of Bahrain and the region have
lost a wise leader who had ded-
icated his life to the service of
various sectors in the Kingdom.

One of the most prominent sec-
tors that received the attention
of His Highness, may God rest
his soul, was the engineering
sector, which witnessed a great
development during his reign;
and accordingly, the Bahrain
Society of Engineers (BSE) - the
leading society concerned with
the engineering and engineers
sector in the Kingdom - had
tow visits; as the first visit was
on the occasion of opening its

T
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head office in 1992, which was
inaugurated by the late prince
Sheikh Isa bin Salman Al -Khal-
ifa; whereas the second visit was
in 1997 at the BSE’s Silver Jubi-
lee Celebration, which was held
under the patronage of the late
Prince Sheikh Isa bin Salman
Al-Khalifa.

His Royal Highness the late
Khalifa
Al-Khalifa will remain a sublime

Prince bin Salman
national symbol from which
generations will learn lesson s
towards achieving progress and
prosperity over the ages and
times, and his achievements in
various sectors will continue to
be present in history.

In  Almohandis magazine,
through its 70th issue, we had
to pause in honor and shed light
on the many memories and
venerable positions that a num-
ber of former heads of the BSE
had brought together with His
Highness. Their words came to
express this as you read in the
next lines:

In Almohandis magazine and
through it Issue No. 70 we
had to pause in honor and re-
duce the light on the venerable
memories for several of former
presidents of BSE had with His
Highness.. so their words came
to express this as you read it in
the next lines:
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Dr. A. Latif Kanoo
First President of the Society

The Late Prince was a Great Support-
er of the Bahrain Society of Engineers

Wednesday 11 November 2020 was not
just an ordinary day for the Kingdom
of Bahrain. In this day the Kingdom re-
ceived the most painful news, represent-
ed in the demise of the first state man, a
great leader and the initiator of its mod-
ernization and development, His Royal
Highness Prince Khalifa bin Sulman Al
Khalifa, may Allah rest his soul in peace.

The development and progress wit-
nessed by the Kingdom of Bahrain on
all levels are all due to the remarkable
efforts exerted by the late Prince Khalifa
bin Sulman. He spent nearly a half cen-
tury to achieve this comprehensive de-
velopment, thanks to his experience and
expertise, who is considered a complete
school of development and unlimited
giving to serve the interests of Bahrain
and its loyal people.

Through this platform, I recall the major
elements that accompanied the estab-
lishment of the Bahrain Society of En-
gineers, among which was the great feel-

ing of satisfaction that was witnessed throughout
the island when Bahrain declared independence
from Britain in 1971. During this year HRH took
Also,
during the same period the country witnessed

over the position of the prime minister.

a progressive small community of engineers in
Bahrain with a rapid desire to have a professional
representation.

From this point, the idea of establishing a profes-
sional specialized society that contain engineering
disciplines and engineers in Bahrain. Our vision
was then was passed to our wise leadership and
the government who welcomed and appreciated
the idea. This was reflected in the substantial sup-
ports and backing by the latter since its inception
until today. The late prince was a great supporter
of the Society and many specialized conferenc-
es and exhibitions organized by the Society were
held under his sponsorship to ensure more appeal
and momentum.

The effective role played by the late Prince Khali-
fa bin Sulman Al Khalifa, may Allah rest his soul
in peace, and the extensive efforts he exerted had
a great impact on the development of the King-
dom, particularly the sustainable progress and
urban development that has been witnessed by
the Kingdom of Bahrain. All these achievements
are reflected in various major development and
investment projects which relied on engineering
works in the Kingdom, thus engineering has be-
come one of the major sectors that influence the
development process.

His Royal Highness will always be a national im-
mortal symbol and a first class state man, who had
remarkable fingerprints on building the modern
Bahrain with full capabilities and efficiency to be-
come a beacon in all international and regional
forums.

We pray to the almighty Allah to rest his soul in
peace.

Issue 70 - Bahrain Society of Engineers




Jamil Alalawi

In my views on His Royal Highness Prince Khalifa bin Salman
Al Khalifa, I would like to focus on his relationships as a leader
with his employees, seniors or juniors. I would like to use my
personal relationship with HRH over my three decades of ser-
vice in the Government sector as an example.

This relation commenced when I graduated, as engineer, from
an engineering college in Britain in the late 60s. I was one of the
first graduates in this specialty. In the beginning, I was hired as
an engineer at the Juffair Power Station.

At that time, before Bahrain’s independence, English engineers
used to dominate the power sector while Bahraini employees
used to work as third-degree employees, after English and In-

dian employees.

At the time, I did not even have a desk to use during working
hours and had no specific responsibilities. I was subject to seri-
ous harassment from the English officials who used to consider
our presence a threat to their existence and influence. Such har-
assment ended after months of sufferings when they informed

me that my services are not needed anymore.

Next day, I proceeded to the office of His Royal Highness who
was at that time the chairman of Board of Directors Electric-
ity Department. He met me immediately and listened to my
complaint with an open heart and was extremely surprised at
the treatment by the British. He ordered immediately to rein-
state me to my job, improve work circumstances and to treat us

equally with the English engineers in terms of benefits and du-

ties. Following this action, their treatment changed completely.

This way my journey began at the Department of Electricity
under the on-going patronage of HRH. Following Bahrain’s
independence in 1971, the department was re-organized with
all other departments. My responsibilities gradually increased
from an engineer to director of electricity department, then

the responsibility of water department was added. Later, I was

Issue 70 - Bahrain Society of Engineers
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promoted to assistant undersecretary for
electricity and water then to the ministry’s

undersecretary.

Subsequently, the electricity and water sector
was expanded to become one of the major
government authorities due to the increase
in demand on the services by organizations
and the people of Bahrain. The late prince
used to support such expansion through
provision of the budget necessary to finance
such expansions. He was supporting me
personally with regard to all the plans and
proposals I submitted to develop the sector,
which became during the past century an
example for the Gulf countries and the Arab

World to follow.

When I left the Ministry in 1995, His Royal

Highness asked me to visit him in his office,
and he thanked me for my services over the
last three decades. Those services would
not have been possible without the support
and patronage by His Royal Highness and
his continuous and notable concern of the
electricity and water sector, which is directly
linked to the lives and prosperity of citizens.
His Royal Highness did not only receive and
welcomed me in his office, which was more
than enough appreciation for me, but later
he sent me a letter of appreciation, signed

by him. This was a wonderful gesture of his

attention and appreciation to government
employees and his desire to honour me in

person.

When I visited him at his weekly Majlis af-
ter leaving the ministry, he used always to
praise, in front of those present, the achieve-
ments registered during the period of my
service in the ministry although I believe
that all those achievements were part of my

duty and did not call for a praise.

This was my relationship with the late prince
as an engineer taking his first step in his
professional career. He offered me the com-
plete opportunity to promote myself to the
highest level, and this was his style and way
with all the officials in the Government sec-

tor. May Allah rest his soul in peace.

Issue 70 - Bahrain Society of Engineers




Eng.

Emad Almoayed

The Nation’s Engineer

The Bahrain Society of Engineers (BSE) was founded in 1972, shortly af-
ter the Bahrain’s Independence, with the blessing of the Prime Minister
H.H. Sheikh Khalifa, May God Rest His Soul in Eternal Peace.

The BSE, then, began its professional and cultural engineering work by
holding conferences and seminars, with the blessings and sponsorship
of the Prime Minister H.H. Sheikh Khalifa, May God Rest His Soul in
Eternal Peace, for these important conferences.

The BSE’s successive presidents, and boards of directors, all began their
terms by visiting the Prime Minister H.H. Sheikh Khalifa, May God
Rest His Soul in Eternal Peace; seeking the privilege of meeting him,
being honoured by his directives, and attaining his blessings, which he
had never deprived the BSE of.

And then came the golden age, or rather the golden day, on which the
whole profession was honoured by the visit of the wise leadership; HH
the Emir, HH the Prime Minister, May God Bless their Souls, and HH
the Crown Prince; His Majesty the King; in order to inaugurate its head-
quarters. On that day, I had the distinct privilege of welcoming them,
in my capacity as President of the BSE on that eternal day, the 23rd of
June 1992.

The BSE was founded with his blessings, operated under his auspices,
and opened its headquarters with his honourable visit to it; and the
profession flourished with his guidance and wisdom; but then on that
gloomy day, the 11th day of the 11th month of the ominous year 2020:
(The news had spread throughout the Island until I received it,

I was scared of the news and hoped it was fake)

(And when the news turned out to be true and my hope was diminished,
I choked on my tears until my tears nearly choked too.

(Almutanabbi 915-965 AD)

May God bless the soul of the ‘Nation’s Engineer’, the guardian of engi-
neers, and help all the engineers to follow the path he had set for them;
in order to promote their profession and commemorate his memory;
praying to God to give us all patience and solace for losing him.

To Allah we belong, and to Him we shall return

Miclker

glis
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Dr. Dheya Abdulaziz Tawfiqi
President of the BSE

Khalifa bin Salman .... The Country’s Engineer

No words can describe the late Prince Khalifa bin
Salman Al Khalifa. No words can underline his re-
markable achievements and personality. Those who
had the chance to know him, whether citizens or
residents, would find it very difficult to frame his
great personality. His imprint is clear and evident
throughout Bahrain - in ministries, companies, en-
gineering projects, development programmes or civil
society establishments.

In this short article, I would like to throw some light
on his association us at the Bahrain Society of Engi-
neers. After the election of a new Board of Directors,
members always visited His Royal Highness to seek
his blessings. His positive position was also visible
while organizing conferences, many of which were
under his patronage, and also during visits of dele-
gations from the GCC and Arab engineering insti-
tutions. We also cannot forget the warm welcome by
HRH during our visits to his office, and his consid-
erable attention and serious talk with us as well as his
keen desire to know all of us individually.

After more than 50 years since the inception of the
Bahrain Society of Engineers, we felt his great atten-
tion to the engineering sector and Bahraini engi-
neers when he warmly welcomed all presidents and
members of the board of directors. He received and

welcomed delegations of the Federation of Arab En-

gineers during their tenures and meetings in Bah-
rain. He was always looking forward to meeting
delegations from the Supreme Council of Gulf
Engineering Union, which comprises all Gulf en-
gineering institutions.

The Bahrain Society of Engineers was honored
to welcome HRH to its premises on a number of
occasions. His first visit was in 1992 when it was
inaugurated by the late Amir Shaikh Isa bin Sal-
man Al Khalifa - may Allah rest his soul in peace.
Engineer Emad A. Rahman Almoayyed was the
president then.

The second visit was during the silver jubilee cele-
brations in 1997, held under the patronage of the
late Amir, Shaikh Isa bin Salman Al Khalifa, and
when I was the society president BSE’s President.
The late prince also inaugurated the Middle East
Conference on Communication (MECOM) in
March 1999 at the Bahrain Exhibitions Centre.
HRH had a special interest in engineering pro-
jects. We used to watch him closely monitoring
each project before it was launched and he was
keen to learn about all the details. He took part in
discussing engineering issues one could not think
about.

He undertook field visits to various engineering
and development projects to ensure they are ex-
ecuted in a sound and perfect manner. Those re-
sponsible were very pleased with his advice and
guidance since it contributed in enriching the
projects. That is why we must call him the coun-
try’s engineer, a description he actually deserves.
During my visits to HRH, I still recall his keen-
ness to document all the activities of the society
and followed up during the next visits. This shows
how he was concerned with documenting the
work and activities of engineers and the society,
being a professional body in Bahrain.

We will miss all those memorable meetings when
we listened carefully to his advice and wise guid-
ance. May Allah rest his soul in peace. We belong

to Allah and to Him we shall return.

Issue 70 - Bahrain Society of Engineers
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The Late Prime Minister, Prince Khalifa bin Salman Al Khalifa,

the engineer of Bahrain’s renaissance

I was truly honored to meet with the Late Prince Khalifa bin Salman
Al Khalifa several times during my term as President of the Bahrain
Society of Engineers, from 2007 to 2013. He was a true patron of en-
gineers and supporter of their efforts. The Board of Directors of the
Society had the honor to meet with His Royal Highness every year
and benefit from his guidance and blessings to commence various

initiatives and projects undertaken by the Society.

We were honored to receive his full support for local and internation-

Abdul Majeed Al-Qassab

al conferences, particularly the Project Management Institute Confer-
ence - Arabian Gulf Chapter, the success of which for many years was
attributed to HRH wisdom.

I acquired the confidence of the late Prime Minister on my appoint-
ment as Chairman of the Committee for Regulating the Practice of
Engineering Professions in 2013 and then the Council for Regulating

the Practice of Engineering Professions.

The support and patronage of HRH to me and my colleagues at the
Council continued non-stop. In 2014, a new law was promulgated to
regulate the engineering professions. He was the first supporter of
promoting the engineering professions in Bahrain and his support
never stopped and resulted in Bahraini engineering offices expanding

access to the GCC and international markets.

During our meetings, HRH used to always guide us to raise the name
of Bahrain and reduce the burden on citizens, since he was always

concerned with their interest and prosperity.

In this context, I would like to express my condolences to His Majesty
the King; HRH Crown Prince and Prime Minister; HRH Shaikh Ali
bin Khalifa Al Khalifa, to all the members of the Royal Family and
to the loyal people of Bahrain at the sad demise of great personality,

considered a real loss for Bahrain and the humanity.

The late Royal Highness shall remain in the memory of the Bahrain

Society of Engineers and in the hearts of all engineers.

e— & ALMOHANDIS—e
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Some Words about the Prominent Late Leader

Words cannot describe how great and a remarkable leader the late His
Royal Highness Prince Khalifa bin Salman Al Khalifa was. He devoted
himself, his life and his time to serve Bahrain. During the time when
he presided over the government, Bahrain witnessed a substantial boom
in all spheres. His imprint and achievements will remain immortal in
the country’s conscience and history and its people will always remain

loyal to him.

His Royal Highness was the kind father of his people and pioneer of

Masoud Ibrahim Al-Hermi Bahrain’s modernization. He adopted a unique method in management

and planning and was successful in investing Bahrain’s limited resources
to transform it into a major success story. He is a proof of the ability of

Bahraini citizens to excel and preform uniquely.

His Royal Highness managed, under the wise leadership of His Majes-
ty the King, Hamad bin Isa Al Khalifa, to enhance Bahrains position
globally through his pioneering role and initiatives to attain sustainable

development and support stability and peace.

Due to his vision and efforts, a unique economic and industrial base was
founded. He was keen to have economic diversification by establishing
major downstream industries, including aluminum, petrochemicals and
ship repair, in addition to developing financial services, making Bahrain

a pioneering regional financial hub.

I had the honour to meet His Royal Highness a number of times. He
was a wise leader who used to make everyone feel like his children. He
was always keen to closely know each person attending his Majlis and
asked about where he lived and from which family, since he had an
in-depth knowledge about Bahraini families. He spoke to you as if he
knew you since long and made you feel that you are the most important
person there. He loved Muharraq for its position and historical role.
The people of Muharraq loved him a lot as well.

May Allah rest his soul in peace.

e— & ALMOHANDIS—e
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A journey
with an
Engineer

His Excellency Minister of Electricity and Water Affairs Eng. Wael Bin Nasser Al Mubarak

Bahrain has a comprehensive system based on
the enactment of laws, regulations and decisions
governing the engineering sector

He believes in working as a team and consid-
ers it as an essential element for success in en-
gineering, administrative and developmental
practices while stressing that these two ele-
ments constitute some of the influential ele-
ments in his career; along with his belief that
people’s resolve can move mountains, and
difficulties can be overcome through deter-

mination and persistence.

He believes in these deep principles through
his love of science and knowledge and its per-
severance to reach the desired goals. He saw
these traits in his father - may God rest his

soul - from a young age; making him grow

up to become an adamant, striving, and per-

sistent man.

This enabled him to draw the attention of his
superiors; and so he advanced through the
positions in the government departments
until he became the Minister of Electricity

and Water Affairs.

In this issue, we highlight the engineering
career of a remarkable figure, who was able
to achieve the highest positions through hard
work and diligence. He is His Excellency
Eng. Wael Bin Nasser Al Mubarak, Minister
of Electricity and Water Affairs, who takes us

Issue 70 - Bahrain Society of Engineers
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on an interesting journey and tell us about
his career in the engineering sector.

Early Life and Education

How was your upbringing and the schools
that you studied at until the university lev-
el?

I grew up in a family of three children -
two brothers and one sister - and I was the
youngest. I studied at the Tubli Primary
Boys School, the Isa Town Preparatory Boys
School, and the Isa Town Secondary Boys
School, up until reaching the university lev-
el. I then joined the Engineering Faculty at
the University of Bahrain and specialized in
Architecture. Later, I completed my studies
to obtain the Master’s Degree in Information
Systems from the University of Sunderland

in the United Kingdom.

Why did you choose engineering?

I chose to study architecture specifically due
to several factors, the most important of
which is my personal preference towards the
design and drawing field. Furthermore, this

was a relatively new The urban

boom and the
growing devel-
opment were
the reasons for
him becoming
an architect

specialization at the
University of Bah-
rain at the time, in
addition to the ur-
ban boom and the
growing  develop-

ment that Bahrain was and is still witnessing.
Above all, I strongly believe that the engi-

neering sector constantly allows prospects of

development to those who join it.

How do you evaluate the engineering work

in the Kingdom of Bahrain compared to

‘ Mohandis Issu 70 without QR Code .indd 19

Issue 70 - Bahrain Society of Engineers

&
I
£
=)
=
<C
T
o
=
-
<C
19

03/04/2021 10:09 AM ‘ —



o— N ALMOHANDIS—e

the states of the region?
Engineering work in Bahrain has many fea-

. tures compared to
I grewupina

house that loved other states in the
science and
knowledge and

region, especially

since it is one of the

my father specializations  that
was my Bahrainis have ap-
role model

proached for a long
time, and they grad-
uated from the region’s universities ahead of

their peers in the region’s states.

In this particular regard, I cannot help but
recall the first generation of engineers in
Bahrain from various specializations who
had left clear and profound marks and con-
tributions to the development of modern in-
frastructure in Bahrain. The Bahraini engi-
neer is considered a developing element in
the engineering work system, especially since
we see them - the engineers — in constant
development and are always keen on keeping
up with the times, by viewing the best prac-
tices and knowledge in various engineering

specializations.

Going back to the heart of the question and
the evaluation of the engineering work, we
believe that Bahrain has a comprehensive sys-
tem for the sector in terms of the enactment
of the legislations, laws and decisions govern-
ing the work in the engineering sector; along
with the development of highly-qualified hu-

man resources in both the public and private

sectors; in addition to the effectiveness of the

civil society institutions operating in the en-
gineering sector, of which I specifically men-
tion the Bahrain Society of Engineers.
Speaking of the BSE, do you think it played
its assigned role as a professional special-
ized society in the engineering sector?

The Bahrain Society of Engineers is an active
and effective society in Bahrain that plays a
major role in enriching the engineering sec-
tor; including but not limited to conferenc-
es, seminars, training, capacity-building, and
knowledge transfer. I also recall the partner-
ship with the government sector in informing
engineers about the new government systems

in the technical and engineering field.

I had some experience with the BSE during
my term of office as the Joint Municipal Ser-
vices Assistant Undersecretary and collabo-
rated with it through discussions and work-
shops regarding the new Building Permit
System (Benayat). The BSE played a major
role in hosting and organizing these work-
shops. From this rostrum, we emphasize
that the development is ongoing in the engi-
neering work field, and that knowledge and
capacity-building are necessary to maintain
this continuity; as we look forward to contin-
uing and increasing the effectiveness of the
BSE’s role in building the engineering capac-

ity in Bahrain.

How did you start your career? What are

the positions that you assumed to reach the
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position of Minister of Electricity and Wa-
ter Affairs?

In 2001, I joined the Ministry of Municipality
and Environment as an engineer, then worked
as a Development Specialist in the Studies and
Research Department. Later, I was promot-
ed to the position of Senior Engineer, then
Head of the Coordination and Follow-up Di-
vision, then Head of the Coordination and
Municipal Council Affairs Department, then
Director of the Planning and Council Affairs
Department, then Secretary General of the
Urban Planning and Development Authori-

ty (UPDA) with the
The first gen-

eration of engi-
neers have left
a mark in Creat- until reaching the
ing the features position of Joint
of the engineer- Npunicipal Services
ing sector in
Bahrain.

rank of Assistant

Undersecretary; up

Assistant Undersec-
retary. In 2019, I was

honored to be appointed Minister of Elec-

]

tricity and Water, as commissioned by His

Majesty King Hamad bin Isa Al Khalifa.

Municipal and service work in Bahrain is a
long-standing school and my accession to the
municipal affairs coincided with the launch of
the new municipal work system in the coun-
try as one of the tributaries of the national
project of His Majesty the King through the
Municipal Law in 2001 and what accompa-

nies it from formation of municipal councils.

Municipal work with the new system and
the public participation in decision-making
was a new holistic model; and this contribut-
ed to my work in many locations, including
the building permits; the development of the
reconstruction systems, the afforestation and
beautification projects, the urban develop-
ment, the old house project; and the applica-
tion of quality systems in municipal affairs.

These sites had an impact in building and
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refining my functional and cognitive capabil-

ities.

What are the honors that you have received
in your practical and scientific life?

In 2011, I was honored to receive the Medal
of Competence - First Class - from His Maj-
esty the King. This had a profound impact
in increasing enthusiasm and desire for work
and achievement. I also received the 13th
Middle East CEO Excellence Award in the

Government Sector in 2016.

What are the most prominent achievements
in your practical and scientific life?

I was honored to work on a group of pro-
jects and programmes, whether in the mu-
nicipal or service work field, most notably
for example but not limited to the Building
Permit System Project (Benayat), which is an
integrated program to develop the Building
Permit System in Bahrain, based on a strate-
gic view and follow-up of the Crown Prince,
Deputy Commander-in Chief, and Prime
Minister His Royal Highness Prince Salman
bin Hamad bin Isa Al Khalifa as I was hon-
ored to be the coordinator of this ambitious

programme.

I also supervised the old houses’ demolition,
rebuilding and restoration project in coop-
eration with the municipal councils and a
number of urban development projects, and
also the implementation of the quality system

in the municipal affairs for the first time. In

addition, I supervised  Bahrainis are

ahead of their
peers in the

region through
studying en-

gineering and

the establishment of
a number of affores-
tation, beautification
and municipal in-

vestment projects in

exploring the

many governorates.  depths of their
With regard to work-  different spe-
cializations.

ing in the Electricity
and Water Authority,
I work with the team and my colleagues to
implement a series of development initiatives
within its continuous efforts to provide the

best services with high reliability and quality.

There is no doubt that Your Excellency is a
distinguished engineering figure with many
distinguished experiences. What are these
experiences and the lessons learned from
them?

I believe that working within the team spir-
it is the basis of success, whether in the en-
gineering, administrative, or development
practices. The teams that I joined through-
out my career has been supportive of any
achieved success; along with emphasizing
the importance of teamwork in this regard;
stressing that strengthening partnerships,
whether with the private sector, the centers of
expertise, the civil society institutions, or the
municipal councils, had a significant impact
on the success of many initiatives in which

we have jointly worked together.

Work on keeping pace with the development
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and the spirit of the times and the combi-
nation between the accumulated and learned
experiences that the foundation possesses
and the rapid development through the new
systems and initiatives, have become a neces-
sity to enhance competitiveness. For exam-
ple, municipal work in Bahrain started over
100 years ago, while the electricity industry
started 90 years ago, and here lies the legacy
of these services along with the development
of the sectors on an ongoing and accelerated

basis”

What hobbies and words of wisdom do you
believe in? And why?

I like reading and I am fascinated by novels
and history books, as well as listening to mu-
sic. As for the words of wisdom that I believe

in, I believe that peo-
I was honored

to receive the
Medal of Com-
petence — First

Class - from  culties and challenges
His MajeSty the through determina-

King in 2011.

ple’s resolve can move
mountains and we

can overcome diffi-

tion and resolve.

Who is your role model? And why?

Without a doubt, my role model was my fa-
ther, may God have mercy on his soul. He
was my role model in life, and he was a man
of faith, educated, and knowledge-loving.
Despite being an orphan at a young age, he
was an example of strife and hard work for
the sake of developing himself with knowl-
edge, and that is through working as a teach-

er, and as a lawyer, and then as a judge in the

courtrooms of the Kingdom of Bahrain.

What advice would you give to young peo-
ple who are going to study the engineering
specializations?

I advise the young people who are going to
study engineering specializations with sever-
al matters, the most important of which is
to focus, work hard and give attention to the
academic rate, which is considered the key

to admission to pres-

Joining the
Bahrain Socie-
ty of Engineers
was an oppor-
tunity to share

tigious universities,
and then to employ-
ment later on; along

with having knowl-

edge and acquaint- eXperlel.lce
and gain
ing themselves with knowledge

the growing develop-
ments through research and scrutiny, and not
just suffice with the academic knowledge that

is given to the student at schools.

This is in addition to joining the member-
ships of professional societies such as the
Bahrain Society of Engineers because of the
many varied opportunities they provide for
exchanging expertise and acquiring knowl-
edge, and then studying the specializations
required by the labour market in the next

phase.

‘ Mohandis Issu 70 without QR Code .indd 23

Issue 70 - Bahrain Society of Engineers

03/04/2021 10:09 AM ‘

o— N ALMOHANDIS—e




o— X ALMOHANDIS —

Technical
Articles

Balancing National and International Accreditation Requirements to
Achieve National Strategic Trends — Reflections from COVID19

Dr. Bassam Mohammed Abdulla Alhamad
Assistant Professor,

University of Bahrain

College of Engineering, Department of
Chemical Engineering

Balancing national and international
requirements had been a worldwide
challenge or a confusion for many in-
stitutions. Previously, Bahrain had
serious challenges in balancing this
accreditation system, however, were
able to overcome it. Recently, with the
challenges of COVID-19, the challenge
elevated again to what is better for us
nationally, and what is best interna-

tionally.

A book had been released recently in July
2019 with the title of “Quality Assurance

and Accreditation in Foreign Language
Education” - Global Issues, Models,
and Best Practices in Middle East and
Turkey. A distinct contribution to the
book was a chapter written by Dr. Bas-
sam Alhamad, the author of this chapter
and this article. The title of the chapter
is “Balancing National and International
Accreditation Requirements to Achieve
National Strategic Trends: A Case Study:

University of Bahrain”

This chapter provides guidelines for
higher education councils and quality
assurance agencies for how to decide
and integrate the use of accreditation
systems, whether nationally or interna-
tionally. An overview of the University
of Bahrain experience is presented. Pros
and Cons are discussed and examined
to provide a development in the higher
education system, as well as the High-
er Education Institutes (HEIs). Through
the case study of the University of Bah-
rain, this chapter provides an overview
of Bahrains national higher education
system before moving into an analysis

of the multiple, conflicting, and comple-
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menting characteristics of national and
international accreditation schemes and
processes. Though implementation of
both international and national schemes
is advocated for, the study illustrates the
need to carefully weigh the balance be-
tween the desired outcomes of both na-
tional and international accreditations,
as well as considering the demands of
implementing different multiple systems
and schemes of accreditations and its ef-
fect on the HEIs performance, and the
faculty and administrators who are held
to account for not only the implementa-

tion but also the results.

A quick look into the chapter reveals the
following summarized points:

The international accreditation is bene-
ficial due to its exposure to internation-
al networks and international expertise
that would open the national system
to well-developed systems who could
provide advice, consultancy and train-
ing workshops. On the other hand, the
international accreditation works as a
good tool for marketing. Besides these
positive benefits, it is tricky to say that if
it is more prestigious or better than the
national accreditation or more confiden-
tial that the internal quality assurance
reviews. The book discusses that the
higher confidence and more credibility
depends on the history and maturity of
the national quality system. But it defi-

nitely would help in defining the best
practices for the specialization and pro-
fession. This includes detailed guide to
build the curriculum, defining the stake-
holders and the type of interactions. It
also defines the IT infrastructure, facili-
ties and required library support. It sup-
ports defining the IQA tools, however,
does not require to have an integrated
system for the institution. The interna-
tional accreditation is also a boost to the
national quality system within the coun-
try. Usually the international accredita-
tions are subject-specific, which do pro-
vide direct and related practices to the

field and the profession.

However, the international accreditation
has its pitfalls as well. It is good for the
short run in terms of a quality system.
It is also expensive. It may not build the
local experts within the country. It also
does not consider national trends/needs/
priorities that keeps the country on the
competitive edge based on its capabil-
ities, features, expertise, etc. Most in-
ternational accreditation bodies do not
tackle research as a key aspect for ad-
vancement, rather it looks into research
and its reflection onto the program,
rather than the quality of research and
its impact. It also drives towards interna-
tional needs which usually covers devel-
oped countries and not the developing

ones, hence may overcome the national
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strategic vision.

In comparison, the national accredita-
tion is beneficial due to a group of rea-
sons. The national accreditation consid-
ers national trends/needs/priorities that
keeps the country on the competitive
edge based on its capabilities, features,
expertise, etc. Depending on the nation-
al strategy, national accreditation may
tackle research as a key aspect for ad-
vancement. This means that the target
is towards national and strategic needs.
However, the national accreditation may
not have the required expertise to build
the IQA structure and the system. How-
ever, if built nationally, it is better for the
long run as it may build the expertise
locally, since it goes into development
gradually. It is more sustainable if ini-
tially benchmarked, quality assured in-

ternally and externally.

However, there are pitfalls with national
reviews/accreditation as well. The inter-
national and global trend for the profes-
sion could be missed out, especially that
national accreditations are not subject
specific in most of the countries. If there
is no national expertise to build the IQA
system, then there will be a need for in-
ternational expertise to train the faculty
and staff. It is expected to have a trial and
error of continuous improvement cycles
towards a developed mature system. At

one hand it sounds good, however this

could create a big resistance that may
hinder the movement of improving the
quality of the HEIs.

Summarizing, the international accred-
itation requirements helps keeping the
Higher Education Institute (HEI) on a
recognized level of having good curric-
ulum structure, reasonable teaching and
learning capabilities, acceptable and safe
facilities, adequate faculty staff members,
and all of these areas are required to be
at the minimum level for being success-
tul, however may not be to the expected
level to satisfy national needs and stra-
tegic trends. Both national and interna-
tional accreditation processes help the
university to form and standardize these
tools, and support in building the Inter-
nal Quality Assurance (IQA) system for
the university, however if the EQA sys-
tem is in its mature stages, international
accreditation would be essential to drive
the changes and to apply best practices.
The National Quality Assurance System
ensures management of standards, pol-
icies, and procedures. It also maintains
the uniformity of quality development
across programs, thereby maximizing
the overall benefits of the IQA system.
Both national and international accred-
itation ensure spreading culture, hav-
ing data-driven decisions, and system-
atic link with industries. Referring to

research, both accreditations put less
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emphasis on research. The higher con-
centration is on teaching. The interna-
tional accreditation could be an interim
measure or a driver to ensure the effec-
tive functioning of quality assurance in
HEIs. The national trends add important
ingredients, which are critical to the suc-
cess of the HEISs, in specific, to have the
direction, and to see the direction. Be-
ing accredited is not the end of the story,
but it is a journey towards national goals

and objectives.

Reflecting on the current challenge of
facing COVIDI19 crisis on learning,
there had been very limited national
standards on e-learning or online learn-
ing or distance learning that can be de-
livered synchronously or asynchronous-
ly, that is where students can participate
at the same time with the instructor or
not. Nationally, the Higher Education
Council (HEC) and the Bahrain Quali-
ty Assurance Authority (BQA) had pro-
vided guidelines supporting e-learning

strategy. Reflecting, the guidelines are

o First Online: 31 July 2019

not supported with strategic regulations
and policies that support certification
of e-learning. However, these guidelines
(not standards) were in line with the in-
ternational practices. The exposure to
international accreditation bodies eased
the process of this quick transfer towards
developing the best practices in e-learn-
ing. However, the success was only pos-
sible because of the well-developed na-
tional requirements by HEC and BQA
that provided the strong base of quali-
ty assurance and enhancement, which
made it possible for the universities to

cope with this challenge.

Finally, the chapter discusses that there
should be a balance to drive the HEI to-
wards national trends and having latest
international practices as well the in-
ternational status and recognition, and
through defined and sustainable pro-
cesses and systems. A competitive edge
could be achieved with the balance and
knowledge of how and when to utilize

each process.

« DOI https://doi.org/10.1007/978-3-030-21421-0_3
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Nanocellulose: Huge Potential in a Small Size

Dr. Zainab Mohammed Redha
Assistant professor

Department of Chemical Engineering
University of Bahrain

Overview:

The current rise in the global awareness
on the importance of using renewable
materials as sustainable materials in re-
placement to the petroleum-based mate-
rials has led to tremendous research on
their development and usage in different
fields. Materials like cellulose, chitosan,
starch, and soy protein have been used
to make diverse products. The use of
such materials is very important for car-
bon dioxide capture which has a great

impact on reducing global warming. Of

the renewable materials, cellulose had
gained special attention in various do-
mestic and industrial applications. Being
environmentally friendly and due to its
availability, low cost, biocompatibility
as well as biodegradability, cellulose is
considered as the most common poly-
mer with annual biomass production of
about 1.5 trillion tons.

With the aid of nanotechnology, nano-
cellulose emerged to be one of the fasci-
nating materials in virous fields includ-
ing energy, environmental remediation,
membrane technologies and biomedical
applications. Along with the important
cellulose properties, nanocelluloses ap-
peared to have unique properties of na-

noscale materials.

Properties:

Nanocellulose material at this scale com-
bines the properties of the bulk cellulose
material such as high strength, hydro-
philicity, and being nontoxic, along with
the inherent unique properties of nano
size. Due to high surface to volume ratio

at nano scale, nanocellulose possesses
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special features like high tensile strength
and stiffness, high modulus of elasticity,
excellent optical properties, good electri-
cal and thermal properties, low density
and high flexibility. In addition, through
chemical modification, nanocellulose
particles with tailorable surface chem-
istry could be easily produced encour-
aging the emergence of new and more

advanced applications.

Sources:

There are three common types of nano-
cellulose, (i) cellulose nanocrystals, (ii)
cellulose microfibrils and (iii) bacterial
nanocellulose. The first two are synthe-
sized from cellulose resources by acid

hydrolysis and mechanical disintegra-

tion, respectively. These methods are
classified as top down approaches. The
common or primary sources for cellu-
lose are wood pulp, plant fibers such as
cotton and hemp, as well as non-plant
resources like marine animals such as
tunicate or from algae, fungi and in-
vertebrates. Other non-wood sources
reported in literature for the extraction
on nanocellulose particles include sug-
ar beet pulp, wheat straw and soy hulls,
sisal, bagasse, palm trees, ramie, potato
pulp, flax and jute. The sources of the
third type of nanocellulose are of bac-
terial origins, mainly Gluconacetobacter
xylinus bacteria. These are called bacte-
rial nanocellulose and prepared via bot-
tom-up approach through the use of cel-

lulose producing bacteria.

Cellulose Sources

I
. Primary

f T 1
® . &
Plant based Non plant based Bacterial

-
- —@
Wood and root Tunicate

o |-e

Bast fibers (flax) Algae
Leaf fibers (sisal } Fungi

Seed fibers (cotton)
—9

Core fibers (hemp)

Grass and reed fibers
(wheat)

]
a Secondary

Tertiary
non-processed by-products ~ Waste from used biomass
Iﬂ‘.;‘ _g::'
Bark Bagasse
e —9
Straw Paper waste
Leaves Food waste
Husks

Fig. 1 Classification of the different sources of Cellulose with some examples
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Recently, increasing interest towards
new resource of cellulose from wastes
produced from agricultural and indus-
trial activities has gained the attention
of many researchers. These may in-
clude non-processed by-products from
food industry and residue from agricul-
tural and forestry activities, or wastes
from the used, cellulosic biomass such
as pulp, bagasse, food residues. These
could be classified as secondary and
tertiary sources of cellulose. Fig.1 illus-
trates a general overview of the different
resources for nanocellulose.
Although there is a variety of resources
for the synthesis of nanocellulose parti-

cles, careful choice of the cellulosic raw

material source must be considered for

it the main factor affecting the nanocel-
lulose particles’ morphology and thus

the aspect ratio.

Applications:

The versatility of nanocellulose as a nat-
ural material presents the potential for
a wide range of diverse applications due
to their inherent characteristics. These
could range from common paper and
packaging products, textile and auto-
motive applications to more advanced
applications such as in pharmaceutical
applications, paints, cosmetics and wa-
ter filtration. Fig. 2 summarizes some of

their applications.

Sensors —
~ medical,
environment,
industrial Water
: and Air
filtration

i Viscosity
modifiers

Fig. 2 Examples of some applications of nanocellulose
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Such applications can be classified to
high volume, low volume and advanced

applications.

1. High volume applications:

The largest or primary uses for nanocel-
lulose are projected to be in packaging,
paper, and plastic film applications. For
example, in paper industries and paper-
board applications nanocellulose can
be used as dry strength agent, surface
strength agent or nanocoatings/nanobar-
rier. For instance, nanocellulose coating
can be used as a coating layer to reduce
the linting and dusting related problems
or to increase the surface smoothness.
Moreover, cement industries have a po-
tential for the use of nanocellulose as
additives to cementitious materials for
property enhancement. The addition of
such nanoparticles may affect the rhe-
ological properties of cement mixtures,
and the hydration process, thereby re-
sulting in the enhancement of mechan-
ical properties of the final product. For
flexible packaging applications, nanocel-
lulose particles can be used for plastic
films coating. The superior properties of
these biodegradable nanoparticles can
assure lower permeability to moisture,
gases, and aroma which are very impor-
tant for food and biomedical packaging.

For food preservation purposes, these
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nanoparticles can be used as edible coat-
ing to coat the epicarps of some fruits
and vegetables like banana and eggplant.
Other industrial sectors with large us-
age for nanocellulose include textile and
automobile parts followed by hygiene
products. For example, polyester treated
with nanocellulose particles altered the
thermal property, improved absorbency
and reduced water and air permeabili-
ty of polyester fabric. It also enhanced
the color strength of polyester fabric and
improved the fastness towards soaping.
Automobile applications comprise of the
use of nanocellulose in areas such as the
manufacturing of automotive-interiors

and automotive-body components.

2. Low volume applications:

As a low volume applications, nano-
cellulose can be used in different areas
including aerospace materials, paint ad-
ditives, insulations and oil and gas in-
dustries. For example, in paint and coat-
ing, cellulose nanoparticles can be used
in spray uses due to its viscosity recovery
effect. Moreover, such nanoparticles can
enhance the drying time, and improve
the rub and scratch resistance thereby
improving the durability of the painted

products.

Moreover, the unique properties of na-
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nocellulose aerogels featured in their
high stability and extremely low thermal
conductivities make them good candi-
dates as thermal insulation materials for
various applications. These materials are
considered to be cheap and four times
more efficient than glass fibers. In oil
and gas industries, aerogels containing
cellulose can improve isolation and heat
insulation of deepwater oil and
gas pipelines, reducing steel content
in piping designs and the cost of in-
stallation. In addition, they can be used
to absorb oil and collect spilled oil from
the water surfaces. Furthermore, nano-
cellulose can be used to improve the sta-

bility of oil in water emulsions.

3. Advanced and emerging applica-
tions:

In biomedical applications, bacterial
nanocellulose can be used for skin care
purposes such as wound dressings, act-
ing as a barrier to wound infection or
scaffold material for tissue engineering
as well as replacement of blood vessels
and soft tissues. In pharmaceutical fields
nanocellulose can be used in drug re-
lease. In medicine, it can be also used
for antimicrobial films and water absor-
bent pads. In addition, it found poten-
tial for certain dental applications and

for detection and biosensing purposes.

Whereas in cosmetic applications it can
be used as an anti-wrinkle agent as part
of a wide range of cosmetic products.
In oilfield applications, bacterial nano-
cellulose can be used to improve the
rheological properties of the fracturing
fluids as well as to reduce the frictional
losses along the well casing. In electron-
ic applications, these nanoparticles can
be suitable for energy storage. Moreover,
due to their excellent conductivity, good
thermal stability and lightweight, they
can be good candidate for producing
flexible electronics. Furthermore, upon
coating them with indium tin oxide film,
nanocellulose particles can be used as
organic light emitting diodes.
For environmental applications and
wastewater treatment, different forms of
nanocellulose can be used with mem-
branes and filters as well as adsorbents.
Moreover, metal oxide-cellulose nano-
composites can be applied for the re-
moval of toxic metals and dyes from

wastewater.

Concluding remarks and future pro-

spective:

Nanocellulose is one of the emerging
materials that found numerous poten-
tial applications in various fields. The

rise in the global awareness of the con-
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cept of sustainability and the need to
overcome the environmental problems
had shifted the attention of many re-
searchers towards the utilization of such
eco-friendly, and renewable materials.
Nanocellulose proved to be suitable can-
didate for many applications due to its
renewability, availability, biocompatibil-
ity as well as its many unique character-
istics. Applications such as packaging,
cements, paper products, automotive
as well as emerging advanced products

such as membranes, organic light-emit-
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sors can open new prospective in differ-

ent fields.

Although, converting wood and oth-
er natural resources into nanocellulose
could create new wealth and returns, uti-
lizing agricultural and industrial wastes
could highly contribute to solving many
environmental concerns. Moreover, fo-
cusing the current research in surface
modification and the nanocomposite
synthesis can open the door to new and

state of the art products.

ting diodes, flexible electronics, and sen-
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Technical
Articles

Conversion of papaya seed waste oil into biodiesel for partial fulfillment

of clean energy

S. M. Zakir Hossain
Asst. Prof., Dept. of Chemical Engineering,
University of Bahrain, Bahrain

The ultimate impact of this study is “pro-
duction of clean energy from waste” that
may fulfil a partial requirements of the
world total energy. It is evident that fos-
sil fuels are not clean energy since once
combusted, these fuels generate toxic gas
(e.g., CO2, NOx, SOx) emissions and
thus negatively impact the environment
by exacerbating global warming. Inter-
national Energy Agency (IEA) data re-
vealed that the global emission of CO2

at the end of 2019 was 33 GT. Therefore,
scientists around the world are seeking
new ways to mitigate global warming
by renewable energy or clean sources.
Biodiesel (known as renewable energy),
produced from waste seed-oil, is receiv-
ing increased attention due to its capa-
bility of minimizing global problem of

environmental pollution.

It is worth mentioning that more than
350 oil-containing seeds are available as
potential feedstocks for biofuels. Some
of them are palm, jatropha, coconut,
sunflower, soybean, rapeseed, castor oil
and others. However, these bio-oil seeds
are also important feedstocks for the hu-
man food chain. Thus, non-edible feed-
stocks such as microalgae biomasses,
papaya seeds, date seeds, and other sim-
ilar seeds/biomasses are more practical
for biofuel production. The papaya is
the 4th most traded tropical fruit in the
globe. According to the literature, dry
papaya seeds hold about 30% lipids, 22%

fiber and 28% proteins. The components
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of the unsaturated fatty acids (i.e., C14
to C22 ) in these seeds consist mainly
of meristic, oleic, linoleic, stearic, and
palmitic acids. Nearly 15% of the wet
weight of papaya fruit (200 to 3,000g) is
seed that can be utilized as feedstock for
biofuel synthesis. In addition, the ther-
mal efficiency of papaya-based biodiesel
is comparatively high, which also con-
tributes to minimizing the CO2 emis-
sions per unit consumption of biodiesel.
Methods: Papaya seeds were collected
from a local hypermarket. Seeds were
dried using oven for 24 hours at 50°C.
The dehydrated seeds were ground and
sieved to make particles of around 0.85
mm in size. Soxhelt apparatus with hex-

ane was employed to extract the seed oil.

Drying &
Grinding

Papaya seed
Collected

Oil by Soxhlet
Extraction

The extracted papaya oil was converted
into biodiesel via base catalyzed transes-
terification reaction. A flow diagram is

shown in Figure 1.

Results: To maximize the biodiesel yield,
three important synthesis parameters in-
cluding catalyst dose (NaOH), methanol
to oil ratio (M:QO), and reaction time are
considered as input variables and bio-
diesel yield is taken as output variable.
The optimal set: M:O of 8.5:1, NaOH
dose of 0.5 wt (%), and reaction time of
40 min provided the maximum yield of
99.48%. Overall, the ultimate aim, ‘pro-
duction of biodiesel or clean energy from

waste oil” has been achieved successfully.

Biodiesel
production

Figure 1. Biodiesel production from papaya waste seed
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Waste Plastics: An Alternative Source of High Energy Fuel in Bahrain

Dr. Muhammad Faisal Irfan
Assistant Professor

Department of Chemical Engineering,
University of Bahrain, Bahrain

Plastics are widely used in our day to day life
as they play an important role in the current
civilization of human life. Plastic is a wonderful
invention that has changed the face of humanity
with its use in almost every consumable item.
Plastic packaging, bags and bottles are one of
its major use i.e. approximately in every minute,
one and two millions of drinking water bottles
and single use plastic bags are distributed world-
wide, respectively. On the other hand, enormous
amount of waste is generated by plastics which
leads to huge environmental issues i.e. pollutes
the soil and water etc. In addition, the present
COVID-19 has also sparked a global arms race
for personal protective equipment (PPE) as gov-
ernments scramble to protect frontline workers.

The PPE (gloves, face masks and gowns) which,

after being used, becomes waste, and must be
disposed of properly to prevent it from invading
our streets, sidewalks, parks and oceans. If the
PPE wastes along with other municipal plastic
wastes are not disposed of correctly, this could
make plastic pollution even worse than the pres-
ent situation and could lead to another epidem-
ic/endemic. For instance, if just 1% of the masks
(weight of each mask about 4 g) are disposed of
incorrectly and dispersed in nature, this would
result in as many as 10 million masks (approx-
imately 40 tonne) per month polluting the en-
vironment as reported by World Wildlife Fund.
Additionally, it is highly unfortunate that none
of the commonly used plastics (PET, HDPE,
LDPE, PP, PVC, PS) are biodegradable.

To get rid of waste plastics, chemical recycling
of the waste plastics is one of the three possi-
ble solutions. The others are landfilling and
incineration (burning). Landfilling and incin-
eration cannot solve the problem of growing
waste generated by plastics. Additionally, these
plastic materials are a source of energy (fuels)
and landfilling of the waste plastics cannot re-
cover the potential energy of the materials. Re-
cycling the waste by chemical method, in which
plastics are degraded thermally or catalytically
to produce chemicals or fuels of higher value
than the energy obtained by incineration of the
plastic itself, is the one perspective possibility by
which the waste plastics may be removed as well

as the energy available may be exploited in an
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appropriate way. In chemical recycling processes
(catalytic and hydrocracking), larger molecules
of waste plastic materials are heated and disin-
tegrated to smaller molecules in the presence of
a catalyst with or without the flow of hydrogen.
Using a suitable catalyst and desired operating
conditions of temperature, pressure, the hydroc-
racking product is turned to a mixture of hydro-
carbons comprising predominantly the range of
gasoline and diesel fuels.

It is estimated that approximately 8300 million
metric tons (Mt) as of virgin plastics have been
produced to date globally. As of 2015, approxi-
mately 6300 Mt of plastic waste had been gen-
erated globally, about 12% was incinerated, 9%
of which had been recycled, and 79% was accu-
mulated in landfills or the natural environment.
If current production and waste management
trends continue, roughly 12,000 Mt of plastic
waste will be in landfills or in the natural en-
vironment by 2050. Regarding recycling, as of
2014, the highest recycling rates i.e. 30%, 25%,
9% and 9% were reported in Europe, China, US
and Canada, respectively. Bahrain is generating
approximately 4000 tons/day of municipal solid
waste out of which about 15-25% i.e. 1050 tons/
day is plastic waste. Only little quantity is col-
lected, segregated and sent for recycling, rest is
disposed of at Asker landfill site.

As Bahrain is a small island with limited area
to spare and most of the plastic materials are
landfilled hence it is adamant to come up with
alternatives by which certain revenue is generat-
ed instead of just adding burden to the landfill-
ing practice. This aforementioned burden gives
loss to the economy as no plastic is recovered or
recycled from land filled area. To overcome this
loss, chemical recycling needs to be increased

enormously (at least quadruple) from its pres-

ent level that significantly needs to be scaled
up taking into account readiness levels. In ad-
dition, there is need to benefit from the energy
obtained from waste plastics that are not only
easily cracked but also need to develop such
techniques that can deal with the remaining vol-
umes and hard-to-recycle plastics. As there is a
big room for the chemical treatment of waste
plastic and there is need to develop more ad-
vanced technologies so the development of the
hydrocracking technology will be very benefi-
cial for Bahrain in recycling the waste plastic.

Recently, a group of students at University of
Bahrain has successfully hydrocracked the mix-
ture of plastics in to high value fuel (gasoline,
diesel). Several factors such as temperature,
pressure, plastic to catalyst ratio and nitrogen/
hydrogen flow rates have been investigated and
optimized. Tests were performed based on the
aforementioned parameters in a reactor and
handsome amount of liquid of high energy fuel
was obtained. Generally, recycling of plastics
not only helps in reducing the energy usage and
consumption of virgin plastics but it has also
great impact on the environment in terms of re-
duction in water pollution (reducing the need
for conventional waste disposal) and air pollu-
tion (mitigation of greenhouse gases emissions)
from the landfilling. In addition, mitigation
of pollution from water and air may diminish
heat and combat the greenhouse effect currently
heating up the island. In nutshell, recycling of
waste plastics particularly chemical treatment
appear to be a potential alternative approach by
which not only the waste plastic materials are
eradicated but the energy present in the material
is also recovered in the form of liquid fuels of

high value.
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Introduction:

Gulf Air was the first airline to use the
Bahrain International Airport’s (BIA)
new Passenger Terminal on January 28,
when it flew to Abu Dhabi.

This was in line with the directives of His
Royal Highness the Crown Prince and
Prime Minister, Prince Salman bin Ham-
ad Al Khalifa, who emphasized the close
historic ties between the two brotherly
countries and the respect Bahrain’s lead-
ership and citizens share with the UAE.

His Excellency the Minister of Transpor-
tation & Telecommunications and Bah-
rain Airport Company (BAC) Chairman,
Eng. Kamal Bin Ahmed, pointed out that
this also came in recognition of the ef-
forts of the Government of the United
Arab Emirates and the Abu Dhabi Fund
for Development (ADFD) in financing
the Airport Modernisation Programme
(AMP).

The $1 billion project has added a new di-
mension to BIA operations and is a very
unique project for Bahrain. It is thus ap-
propriate for this to feature prominently
in this edition of Al Mohandis.

The Vision:

The AMP will strengthen Bahrain’s avia-
tion sector and support sustainable eco-
nomic development. It will also reinforce
Bahrain’s position as a regional center for
logistics services and support its long-term
tourism goals, catalyzing growth in all eco-
nomic sectors.

By providing world-class facilities, servic-
es, and infrastructure, the new airport will
sustain the growth of Bahrain’s aviation
sector for decades to come and help drive
investment into Bahrain while simulating
national economic growth in line with the

Kingdom’s Economic Vision 2030.
Project Features:

The terminal can accommodate 25 nar-

row bodied aircraft or 12 wide bodied
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aircraft at any given time. It increases the
airport’s capacity to 14 million passengers
and 130,000 air traffic movements per year
with a handling capacity of 4,700 bags per
hour during peak time.

The total built up area is 210,000 sqm,
excluding the Multi-Storey Car Park and
the Central Utilities Complex. The termi-
nal includes 24 passenger loading bridges
plus one dedicated to A380 aircraft when
they land, in addition to six coaching gates
for remote aircraft. There are 104 check-in
counters in economy and premium classes.
BIAs new Duty-Free Area is four times
larger than at the old terminal, offering
passengers an improved shopping experi-
ence. The new retail areas are three times
bigger, introducing 30 leading brands for
the first time in Bahrain. Moreover, Souq
Al Qaisarya features a broad selection of
local products, food and beverage outlets,
Bahraini jewelry, an art gallery, and a the-
atre, enabling passengers to experience
Bahrain without stepping foot outside the
airport.

The new terminal offers a range of facil-
ities and services to ensure that travelers
enjoy a convenient and memorable airport
experience. The 80-room Bahrain Airport
Hotel & Spa will offer transit passengers a
variety of accommodation types and facil-
ities. A dedicated team of healthcare pro-
fessionals is on hand round the clock to
provide the best possible medical services
at the Airport Clinic.

One of BAC’s most important goals for
the new terminal is to deliver an improved
travel experience. Airports have grown to

become much more than just waiting areas

Statistics on the new
Passenger Terminal

10,700 tons 0 '
of steel I |
15 N
33,000 tons
of rebar
O, O

40,000 sqm
square meters of
glass facade

N BAC

.....................

300,000

cubic meters
of concrete

WA A [TA AT

for the next flight. They also serve as im-
portant dining destinations.

There are two premium check-in lounges,
hospitality lounges, a lounge for unaccom-
panied minors, and improved parking fa-
cilities that offer various services including
valet parking and car washing, among oth-
ers. There are eight arrival baggage carou-
sels integrated with inline standards and
two X-ray machines.

There are also two lounges for Gulf Air
business-class passengers, and “The Pearl”
lounge, which is operated by Hala Bahrain
and serves first and business-class passen-
gers of other airlines. Hala Bahrain also of-
fers meet and greet services and business
center facilities, through its 303 square me-
ter lounge in the Arrivals Area, which can
accommodate approximately 75 people.

A BAC

.....................

Duty Free, Cafés
and Restaurants

Cafes and
restaurants

Bahraini
products 8
market @ | currenc
called exchange outlets
Souq Al
o

Qaisariya °
oo
°

@ pha macy

Hotel and spa

3,300 sqm

Duty Free space Car

in the Departures rental
% compa ies

m Departure A lounge for Arrivals
reception | unaccompanied reception
Du(lgeFAee stce and lounges minors and lounges
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Project Construction & Cost

The project construction commenced in
April 2016 and took around four years to
complete.

The new terminal is four times larger than
the old one. The old terminal’s design ca-
pacity was for around four million passen-
gers a year, but BAC managed 9.6 million
passengers in 2019. The new terminal can
handle 14 million passengers per year at
IATA Service Level B.

Project Sustainability:

The new terminal is Leadership in Ener-
gy & Environmental Design (LEED) Gold
certified, making it the largest green build-
ing in Bahrain. A globally recognized sym-
bol of sustainability achievement, LEED is
the most widely-used green building rat-
ing system in the world.

The terminal employs sus-
tainability
that
gy and water use,

strategies

reduce

improve waste Mg

enhance indoor
air quality. In ad-
dition, sustaina-
ble materials and
environmental best
practices were used to
minimize pollution dur-
ing the construction process.
Although the new terminal is four

times larger than the old facility, it will use

25 per cent less energy than conventional
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terminals elsewhere in the industry. The
sustainable design of the new terminal will
play a major role in reducing overall ener-
gy consumption, as will a Building Man-
agement System that controls systems with
fluctuating demands like heating, ventila-
tion, and air conditioning, and artificial

lighting.
Airport Access and Parking Facilities

Entering and exiting the airport is has-
sle-free via an expanded road connection
dedicated solely to airport users. The new
terminal can be reached via Khalifa Al
Kabeer Highway, whether you are coming
from Busaiteen, Arad, Hidd or Manama.

Head to the falcon intersection and turn
left onto Khalifa Al Kabeer Highway, then
follow the signs and turn right onto Road
2403.

Parking at the new terminal is

more efficient and eco-

*d

s, o RS nomical with a range of

e
short and long-term
c"l' ‘ 3 ‘ \

parking  facilities

=

"0‘,/ § @ o~
ANNN70 N 7
s, .~ % thatcan accommo-

A“\'.J “ 2 W 7

o © .ﬂ date approximate-
' ' . ly 5,500 vehicles.
+ The

Multi-Storey Car
Park is a standout

e "‘
Y 4 short-stay

element, housing a
~7  taxi staging area, a car
wash, staff parking, au-
tomated payment machines,
and dedicated spaces for people

with special needs. Car rental and valet

services are also available.
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The surface cark park, Car Park D, is aimed
at travelers wishing to park for longer pe-
riods of time. The cark park is a short bus
ride to the terminal, which is located op-
posite. Complimentary shuttle services op-
erate to and from the car parks.

Smart Airport Technology/State of
the Art

The new terminal is the first airport in
the Middle East to operate with Enter-
prise LTE (eLTE) technology as its mission
critical system. This system is designed to
deliver real-time connectivity that will en-
hance the travel experience of passengers,
the efficiency of operations for the airport’s
partners, and meet demand for high vol-

Airport Modernization

Program

Fire Station

1.1

billion USD

Fuel Farm Super Gate

Central Utilities
Complex

& - @ -

New Passenger

Multi-Storey
Terminal

Car Park

~——= New Terminal Building &————

AIIIIIIIIIITI\IZ:HHI

Times the capacity of the old building

14/%%;\ 24#@ 22#&;9

Million passengers Self check-in kiosks E-gates

umes of data. It also brings Bahrain a step 24 -
Departure contact gates and 6 coaching gates |$
closer to achieving its digital transforma- Pﬁf S
g g 44T 104 Al @
thIl goals’ pI'OVldlng alrpOI't partl’lers WIth Immigration count:s Counters to process arrivals
the latest communications solutions. g Il 5._500
Baggage Belts Parking spaces

The new terminal is equipped with state-
of-the-art technology to enhance efficien-
cy, improve security, and meet passengers’
growing expectations for a more seamless
airport experience. Advancements in auto-
mation will streamline some of the most
time-consuming processes and procedures,
reducing waiting times for passengers and

giving them more control over their jour-

neys.

One of the new technologies being im-
plemented is a new self-bag drop system,
which offers a range of benefits, including
shorter passenger queues, reduced labor
costs for airlines, and enhanced check-in
capacity. Although the system is straight-
forward to use, staff will be on hand to
provide personal support with the process
at any time.

There are two E-gate types at the new termi-
nal. The system, which verifies users’ iden-
tities using biometrics, will enable travelers
to pass through immigration checkpoints
taster and with less staff involvement while
still maintaining a high level of security.
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[We bad two main motivations for s projest. The first was our| [The main aim of this project is to control a three-phase boost rectifier w " " .
lsupervisor Dr. Amine Fnaiech, who guided us towards this project| |and to devise a system for the mitigation of harm emics generated by a . l .- A S L;..) ) 4.)‘ .- I . | "yl
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role to generate the switching signals for a fast and
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that the use of PWM technique to reduce the| l . ‘ ) 5w | . w PLL
harmonics and the THD factor in the design was oy Mn U. <
lbetter than conventional methods. - -
ora Abdulmalek | e | .- ES ‘ l 1 & 'I‘HD l
atima KR Jow c&j > é .
Dr. Mohamed Amine Fnaiech
ahirah Mansour - -
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Drowsy Driver Detection

* |aim of this project is to create a device that detect the eye

IMotivation and Objective

‘Resu Its and Discussion ‘

[The target for this project is the drowsy car drivers
lespecially shift workers and commerdial drivers who don’t
leet enough sleep. This project is very important to reduce
liraffic accidents and road deaths due to drowsiness and
. |fatigue that affects driver's awareness while driving. Thel

[We tied our program on three different situations of]
|detecting drowsiness for a person. First situation is thel
Inormal person without any eve glasses. second sifuation is|
Iperson wearing medial glasses (transparent glasses) and third|
situation is person wearing sunglasses. We ecord the eye|
laspect ratio results in each situation when eyes are opensd|

{ Iptinking of the car driver and gives an alert when his eyes| |and closed and we get the results in table 1 below. From the]
[ fotart to close which indicates that this driver is flling| fresults we notice that the medical glasses does not prevent
Jasleep. lthe detection process. However, the sunglasses causes|

~ |obstacle to detect the driver drowsiness and gives misleading]

Design and Impl tation EA et
[The project system consists of nfrared night vision camera, AR During| AR During
[Raspberry pi 4 and buzzer. The camera will reveal the face by| Situations T | o s
capturing pictures and videos in real time to detect the eve.
[Then, through the Raspberry pi 4 the images are processed
lusing Haar Cascade Classifier and Dlib in OpenCv using Normal Person 035 014
[Python programming language. The eye dosing rate is (without glasses) g :
calculated by taking 15 frames per second and if the Eye|
lAspect Ratio (EAR) is less than the predetermined threshold :
[which is 0.3 Raspberry Pi will send a signal with a high pulse, Person Wearing
e quentially, so the buzzer will receive the high pulse signal Medical Glasses 0.30 0.18
land alest the driver to comect the abnormal behavior. (Transparent glasses)

(O] Person Wearing e s

Sunglasses - :
- E’ Table 1: System Resuits

System Cirouit

‘Conclusion

@ 1 [Our goal to detect dtiver's drowsiness to give them alett which keep them awake and|

protect them from sudden accidents was achieved. The performance of the Haar
Cascade Classification algorithm was evaluated to determine the face and the eye in
three different Situations. But, it was concluded that the system was unable to detect
when driver wearing sunglasses.
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AUTO CRUISE CONTROL

is project are to reduce speed
de safe driving for the driver and

|45 you know, the project is designed to reduce the number of
lspeed viol de s afe driving. We
d of the motor. Al

|system by adding fea
street if there is an a
detecting c:

ltoinjury and death.
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Building an Autonomous Electric Vehicle

[The motivaion for this project comes from the major| [The aim of this project is to implement an aufonomous system on a|
advancement of autonomous and electrical cars and their| |flexible structure electric car that will be able to drive on a real road|
[potertial in helping the world by solving some issucs that arise| [with obstacles. The atonomous car level is dmed to be a level 3
from combustion engine cars That motivated us to make this level

[Froject so we can play a small role in the future of this fidld

IDesign and Implementation li i

[o e o ‘_[ - Jﬁ —p— i, Sy

( | = i

|Results and Discussion ‘

[All the sensors were tested individually to confirm their function and one mamal
text was done for the vehicle before the covid-19 period

Conclusion

The main objective of this project was to develop an]
autonomous car that can drive in real road without|
needs of a driver. A full design of the system was|
presented and some components were developed|
and tested The car stuchwe was luilt
Unfortunately, there was no test of the autonom ous|
driving due to the COVID-19 period and the
miversity closing.

Builﬂing ‘an Electric
Autonomous Vehicle:

,
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ABAC
Airport Modernization

Program

Fire Station

1.1

billion USD

Fuel Farm

Super Gate

]

Central Utilities

New Passenger
Complex

Multi-Storey
Terminal

Car Park

~——= New Terminal Building &————

AIIIIIIIIIITI\T{GIIIII

Times the capacity of the old building

14//;%0/;\\ 24fﬁﬂ 22#%9

Million passengers Self check-in kiosks E-gates

24

Departure contact gates and 6 coaching gates E

104 /A

Counters to process arrivals

g I 5,500

Baggage Belts Parking spaces

A

Immigration counters
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Statistics on the new
Passenger Terminal

.....................

10,700 tons
ccmed [
of concrete

33,000 tons
of rebar
O, O

40,000 sqm

square meters of
glass facade
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and Restaurants

Cafes and 3 Telecommunications
resta urants
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3,300 sqm (5
Duty Free

n the De p For ntal
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m Departure lounge for Arrivals
reception
al and lounges

.....................

Hotel and spa

in the Arrivals nd lounges minors
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Student Affiliate

Lgae e Jyandl b 3 Laicl
Application for Membership

S eyl sl e Bylatardl Jusss

Please send your application by email to

sajeda.alaali@bse.bh

: Fellow
AT gﬁ.‘:
Member
Graduate

dagliaall Cilaitwall

Required Documents

Copy of Degree Certificate

Gilayull GBS (o dan
Copy of Transcript

Experience Certificates

PLdgs Tadli A X £ pulay Banl g Bl 2 g3 g8 5 ) guo
One Photograph size 4 x 6 cm with white background
Aasilf d8laul (po dAL

Copy of ID/ CPR Card

Sl 3 (39 B
Copy of Passport

(dad8 dallall) daoladl 8 Jaawdill Sulged
University Registration (Students only)

01
02
03
04
05
06
07

(G1a2g O]) dysladl Cilaiiuall
Additional Documents (if any)

dacoangdl gkl ddglpe aalais (ulans 49 guds (10 A
Copy of CRPEP Membership

aalal) 4 gude Sulged (po dAius

Copy of Professional Institution Membership
Oyl il Bils gl 2aSUS Gliadk

Employer Acknowledgement Letter for Non-Bahrainis

01
02
03

5
%

‘ Mohandis Issu 70 without QR Code .indd 66

03/04/2021 10:0!



PRIV RN

J= 1l o somdl dSas ely39 pudy duasd oo Codad] §550 Ladis
AUl dooy Lads JT Olow s ddde 1 oV S soudl oo
088 Lgdon 8ol e Ol Sl 5o 80 S Lal8 e HoS0 45
ColSs o yond] by Jol o LalS by diuds Ul dacy 53
dwd s Jb § gl Sugiy (Guiblohl dwus § duslyg Solew
oy Jhatwg . OYLoxl) L3S § 8 S dsgais 8, ab dogSexll
WS o) 5L89 L by o yoed) 3 )Bg Glosmg § Sudls I3l
S|

ordiges W3y demd slial (e Glodl QY1 5o 4l das ogaud
dacs ;8 Lgluls Tongd dwdd bausl 31 (o pmed! & dasd] Liagd
& 83ga sl GUISaYlg 3yls bl sloizwl § psig dadasally 851y &
Ol 808 e Jdog s1S gl dad ) Labigesiy (o ymd!
msadlly sUasdl (s o

UL ) oo 8 paod daSodl oLl b § ogow glatuls
33 O eolsyg all ddade I Jale Lads JT ques 3o dns
34511 ddod) dlyslieg 095 UM (o okl oy yoed] A0S0 s
Sl & ladly it ¢ edg el ud! daidl) 5542 33=
Lobadyl el Cownli d Ul d sy 03549 di§) J_ads
T =258 s 090w oy Sz Oyl § Bipik] dslially
& S dsgotll Oleluall pupwl se ety (goladyl ¢ 5l
Sudl 2Mols SlLisleSeily posikdl delio lyuly Jeg dSLokl
ool et LI Slaasdl Slelad Lwss J) 43L5) .Layss
bl & 1asly L 155,50

oga—w OB (Ol yo 8us) dudowe § Al dooy 09w LB C8 85 U39
O a8 0sli] 0l gaamdd] jmdey g @Sl WS oss Lgdle-
dlig dudzs J) 35 50 IS e 038 5o Gy =il s Ly o
Q.APLUld.@)oWQl%‘ULc@TQ_AgmuMQ_C
ol Sasys eonS B oo Ladldly g yed] JSlse Bys
(32097 9bl pol ol Gymiiy 5l o Jagb s oe Wdym 451
J-al oy (sl Laygg Laslsh G yomall Lise d Ul deasy (1S9
aS_uly Olokw o Lads 1Vl alll oo 8 dmsnz el Byonkl

2] el ] dgmuce

diyadl guuaimall dreas - 70 daell




dads JT Glodew oo dads s oVl u_dal
O o) iy wi—go

s9-dll g OlsLAUI (e wopuslly Cogdhs O Bl edae J OIS 0
ey 878 s dads JT lolw o ddls e o) 9o 4]
O ddlite Olgiw Coad Sutel (g dogiy yord ) pwtighl o
Bides e-ailyoled Belds Grwdigall Lely Gou O 3] 2013 ) 2007
B O Bl waighl Lmaz @ ByI8Y) Gulexd (B3 03542
LaSodl dlgogd e Lad Joass goiw JStin 4l das) 0gaun
Lmacd) Ly po 85 il dalisd) gLkl ShoLAL sul) 455)leg
O dd pam>Youe § dll das) ogaw oo ol pous Lidas 028
g &)zl 8yl5] dgme ;850 pasVbg Loy Lokl Oo),-£34)
Olgadl ps dolos & xSl dadll 4 O gils 3yl gl
Lads JT Ololw oo Lads p ) gow ) yodibl daty i LS
2013 ple § dewtigll oahl Dslie eabas Lol LAy Coiie Lowie
090w ey Opaiwly dwdigll Gabl dslie @ das udexb 03 a9
0938 Hlio] 039 cpudbl @ FMeig JMnjly J dasdy dlll dasy
oo OB 88 2014 ale § dwaig)l bl dslie eidaid oo
13T ASUakl & dwazg)) opbl Dslig +LasyYls (o5 aill JsYI mon ik
Blo—udl | Js—osl) Lol dwiigh) L) o5 5LueYl §
Adblslly o=l

A=y Jood OU LEIS Ligogy 0g0mun Lilsld) SN d Ul dasy Oy
4 dasy OIS 0id . pblsl) e sl (o bsdy o oud) Ao
o—siolyg s amdlas e falu guiblshly bl pgag) Sal>
dbado el L) AN BLlshly o5l Guol =8y alall lie &9
e gl goudg a ) ddrdo clyjo ) Gudyg dgdl Jg geudg 4 U]
& doJl o) umivg g ,SU AU 8 dg dids JT dids
- dpladVly ool UBS

8,515 & Lals JT Olobw oo Ldds p oV gow 4 yghitbl G
e dkighl ©o18 3 s yod) wighl dymes

dgiyadl grwaimall dreas - 70 aaell




O bl s Cd i30S 15 Bldl @
3 Olwlio Sus § 0sa—w L3 Ly
dmacd] yia dold) dulis JsVI 8L 3 COlS
gl do )l peaY) dodl oy 1992 ple &
ordigh! O Lol Lails JT Olodw o guse
8 3)ly cdomaml) Lucdy do3bl e liee slos
Josdll Lumazd] L] § 1997 ale § L)
1Y) gz 9 dle) Cood Condl iy g2l
4l b Ol 5 g gl Jol)I
Woas JisT domeasd) Ly S Lowis o5
450 Jlos] oLl Las i 0gaw J-a85 3¢
1999 ole § poSue” CYLA JawsVl G il

2sl=bl 3550 §
Al i = Ololw o dids oY) 9oy
A wiig)l @yl adl Lol Olalizal o3
Al J-B g9 e JS o L8 of 5 LS u 88
sl I 3yhatlly Jcolad)] 3ol e eM IVl
Ol bS Jo s s Y ddes dwiin
dwtigll @ylidk] o da=l) dgladl sl
oy JoST s Laduds s 4 S Lygedlly
O b @yl s e pols g 39 Ly
Aoy COl ) Olgegiy dodlas ] gleiw)

Y il eVl sryladl ALl o &l e, 5 o
prdign 8o s 3Aas 01 Y] dse limus

bl
o) o) »S3 0saw I bl Ss 5ag
da a3V J oS 3 dedl daal e wya il

I OhL) b I damlie 5 dsesd]
Gds s Ju Ll sob s S Js ols
das3ly wdighl JbosT 3355 050w ploal
Lzl LypsS dwyyomd] gpwiigll dmaz
Oyl dSlas ()] s 8u I gl
Al ) s 3 Limesr Qlds Bgud Lol
Sloliy)g ogaw pilad ] glowly Ol all
S 5aY) gow Ul ooy 0509 A8 JS
94 Ul g dads JT glodw o dads g il
Og=zly adl Ul

A p3lue el .0
4 youd) (v digh) damoz

Oby pwdige .. Slodw (9 dids
dads JT Olodew (m dads o) el Bye e
oo eotele Comay gradbl sl griblshl oo sl
Uiload « d8las J] dad U dwlid] OIS
S elyw o ymdl dShen eloyl US § d ol
zalp o dwiin mylin of OSE ol Olls

ol izl Slawde of doges

L Blgn (pn Ldizy Shiwl 01 Y] iz ¥ Ling
S ed—is yordl pwdiglhl dzan § Lise d Ll
A=y 0ga—w HL05 s O] pudze S oo
Oh£5bl odals gudy dgue pudze JS OLL
3589 Jg—09 (=9 0ge—w doley Lo plds ()
Lsguy (09 edoyylly dommd Sl dwaigl) SLigl
I ploaVls ogew JLdiwl 39ldo guis I
Gy =il wuid) doyeg Lise 83Ladl EsolsVlg
13,8 15,8 yg—asdl 4385 e

g20B O Lale inwnsd] 0yl Lo lae (s
gladlly doslosal lwd dogiy yoedl Gewiiglhl dmos
IS 5o LS9 i yoed) Gwwighly ooyl
9 slwdy 485 Ol ogaw Jldi wly sy
dgo—ud islawdl dmasd] 8)l8] pudlow sLacl
Gl Gwaighl sledil 09-8¢) dlldiwl (] 45LAYL
ookl J] d8LAYL dSleloszrly dly9d (e due &
Bnz ooy §I) amlsdl guigll sLoad) eV
Aol dwaig)l Olig)!

diyadl guuaimall dreas - 70 daell




O gll pudige

= y5ed) UML) d 1972 Liw Ay youd) pwiigh] dmas Gl

Oly83b) LoBl (il iy gl Jasdl § sl Oluyg
elyiod) pudy S8 o doghl Ol 850l ddisleyg dS)lg «Silgalg

o1y dll s s g i) oo
835 egles Lsnz Islasg sLwd)l Jls3g s slo¥l Ol Cllgis
B itl) oo b 0l 5 4l b s gt gomi clyisdl sy
s 0gaw o Jso b gl old) Jbg Alpmgd glowlly 451aL

gl dd Codiis il ol pgdl o (o pasll sle o3
o3 alll (b ey sy Tl Byl 8oLl 85Uy 50 Lymaz
Layis LdY olly 0,0s alll JUbT guall ULl dNe sgsdl Jos
podl U3 § dumacdl pud)S eallidiul B ioy ol Ol E8,85 8oy
21992 559y e (3 pieslly EII LI

Cmidly cdble yy dmacd] Closy dS)ls dmasd] Cwcwli 488
0 dieSog Dlguogn dighl Oy a03ly dLg) ddy oo Laydoe dsas]
el oLl (s e @oladl il hs e g3ladl 8l pos G
: :/52020

IS ) b a8 Csss 5 el i S b
G Bio 3 i melll B ’)LATA_@M&;&J%&ISLU::?
((ERY)

Lzmo u\—wJ-‘-e-U uLCTg PRI &7—°|) bl peage 4 Ul =
Liagly OF dlll cpesls 0,53 slio]g qogtige dsdy) cdoxgiy sladYl s
oudd e Olslwlly soall Tsws

Os2zly 4] Ul al Ulg

Wbl eyl dus Sles

dgiyadl grwaimall dreas - 70 aaell




din 0,5 S GL O s deoymg dagSid]
S sl dudems § 0y931 CS Lowis 5 Lase s

<=l_nT MT_.slb O sl oo 29,5 ds

Cdidess L) OlLesib pudzbl § oo ol
§ teds 578 UM LUl 9 5L ,a8U) Ule §
GY =215 Jeminy O 3 Yl 50 9 8)l351
=)l 2y 5o 4 po 8T CS Le O gs3]

oLyl el e i Y g
Qydie podigaS =0 4 BMe LI i Sy
bl S dighl Sl § JsYI aSlshs glasy
sl dl Jeos § 851 I Lol Loyill
dotwe 485 z o 45000 OB loy .ggtun
a0l dswlg)l dtasp d I a3 LS9l

Cdeol 03 oL 0801 )10y e ] g s
J=59 dl 855 Cb o5 oLkl 8l0] ddgis
53139 WS 03 ceLbly s ;oS welns
eLbl el a8l gliad mwgs 854 el ls JSss
& duasSodl Olelhall 5 ST oo Tasls xrad
llall § i puad) pLas, U T, o yondl
Olwwshl -8 5 glhdll lio Oloss Le
AUl damy 090w O .ol & oniblsbls
do a8l J] dasdyg ole g mwstll bzl
SIS Jogat) Aol Gl 3863 s s
IS @ lax s s 030w O LS .z wsd
S ysht) Ololily hlas (s d pudsl Lo
&2 Lb 0,81l OLisl § ol il glbadll
eeled) dihie st s 4 i Lodsd
(@) L) sgtwn e U

b (1995 ale & 89l o Cozys Lodieg
U Cor d S § 093] O | dasy 030
Lazead 1 Olsssdl s Sl ;- 3lsy J
Olousd) 09 S5 W gus As &yligl
o-=59 dole) Yo I Laguids olSadly oSLe (-l
glbdy 2 Il ogew ploo]g (n 41l 050w
8yg—a 4 bl5)Y dbgorle 8y5-as sLLlg oL 45U
dgaw A5y by .(-blshl dialdyg Sl 5Lis
T3 g OIS Ls 59 @555 Jldiul;
ds J dogs Sy o dudll BB 5o £S]
G o) ogaw gBgn Sd Olhasy dLIS
b 0,50 g0 ploia] S d5]) L2d)

diyadl guuaimall dreas - 70 daell




S goudl mlo Jlss all 93L 4 ys-iashl s aae § o9l
JsiunSy WS 4dle e 5551 O dads JT Olobw o Lduls Y]
o= 3531 Ol 35ly eanSs ptnko ddbss go dogSodl § sl
@ edS (e dgde W Gun It 090w 2o dua il BMe
Gl 488 Jgtwdly Cabobl go 48l ells Jle JLiS dogSod]
3 dwdig)l OLIS Guo] (s podigaS 2,50 w0y A8 AL
dolsl aof CS o @o LU Bl (o Oligiad] 5215l § Loty 3
oedigeS Lladl § adbel 039 JLedl e § G ol Gz sl
eLoya8l adgtd ool dhame &

Os—wtighl O dplhy yy s o yoed) ML) S8 85801 el b5 &9
o Aol § sl ,a8d) glhad Byld] e Jg—toughl oo 5l
bbbl sy LW doy ) oo edbgeS Gy yoxdl (ool 1955
Soiadl 5 5leu)l

elgudl UM Lpausewl (S dgls (s oS5 b 858l el &g
G S Oliblal Cody=dy bodme Sldst e Gud (S5 b9
O yoed) wdighl 9529 & 09,0 1958 (oIl 5 desyl (st wd
985 dy Glilall e Cogs] uds . eadsily a5zl Tyl
(oodignS Glods s sliziwll 0ogld o -EMb SLslll s
2 goi S ] YLl podl § s O Y] e O s
s 5531 8,518 8)10] utonh Ly Cdgll eld & 05 i) dads

Basids Ly o) s @lsSs J] maiuls s s LB sl
il d) s Golel yol 03 Geloodl ot ukl dlolso s
& sal=oYl wdighl (o9 e gsls Ls dssll Bg, b (nwsdy
Aoyd 180 €IS dmy J egtlolme Cop s Em SLislg)l 5 Lol

A1) bgaw doley Cod Ly ,aSl Bylo] & ($olo—due Tus 13 Sang
& ls (1971 ple (o yoed! IMEL ] dosy B)IoY) o5 uel Eo

S usy Glgtwe Szl o3 ddosSad] OhloYl 3L Gl el

dgiyadl grwaimall dreas - 70 aaell




oLl 525 1971 el § Lol s JMaz )l
o, 3 dll b ~ ogaw ad Jo5 gdII 413
dl 48LaYLs I § ely3sT) sy caie -
& Gewtigh! s olite 20 zize BLLI
doloy Waliie semd ] @8l 3 5V o youdl
(o] gaizmall gl Joad

Lpige dymoz puwl 8,58 Gudy aes
O § Gewiighly dwdig)) digh daasie
Syl doldll Lindg) 29 Lousy ot
o5 8-Sl Cmy Loy s dagSdly
dumasl) 8u5Lucbly el 486 couds ye elJd
gow O 3 (ol LBy iog lgwsals Jio
lg—wcwls e ool 10 Loels Jeol )l oY)
Oly85b) oo ddsl dnle s B s LIS 3)
Laokas 3l Laasall Lagll poylzlls
Asdyg o) Lawy gidl , oY d ez
O ddgdull duggull dgpadly Jlsdll Houd) &)
- dads JT Olodw o dads aY) gomw 9ud
pkl § 3axlly @I L3V o), 5 4l (b
o) s § Iasass @ Sleall d g0t
ag—s I dshesll dagdly dolaiudl
& Llitaze ool LShen ooy a5 Clileg
Ayl wlly doged] molid) (e wousl
L&y pnd mal Lgznz Uy daxall
o=l 5 pad LSLall § iyl Josll
Al des & 8,350 dugudl OLelladl]
ol =9 lals Libg I50) 090w Ghuw
G L3WIy JoY Olaadl 4 JgII 5l dall oo
3185y Hladl JSos dinasdl o yoed) LSLaw L
d ol JSlxk) 431 § Jlsdll Laygo 5339
A dlslly d a8l

O deog s ) JLs OF Y Lz ¥ Lolis
Jo¥ Ll oy bl U8 gy dasty

Al i wd R QTj dlasy =wlg)
D=1y 4] Uls Al bl

$5 dhllues
g yond) i) desozd ey Jsl

Ao A o] e dighl” I JgY )
&y youd) pewaigh) damosd osld 5 ST oIS Yol )

Loy 2020 o edgs 11 335kl slsyy¥l S5 &
LS Lokl il 3 iy yoed) ASow s ¢ Losle
5l ST Biog Liyog LAT LY 3 ST
oaudey JoY sl Joy oy st Lalls uie
Colo albasll Lsol ST uoly Lnasdl Lyzags
- dals T Olobw oo s 5 aV) (SL god]
ol a Ul b

U NN BRER ENES Y NESN PRI
O ool dd] Clog LL Joadll - of, 5 4 Ul
81 3] BumdYl mem s slodils 549 Ly
G2 o3l e 058 aadl Lyl Lo 050w
LSl dlolid) datlly dagdl Sy LaMs
gty ) Aol Oy Lumian 5 yoxd
UolSon dwyde o)yl adYl iy 3] cduascs Ly
IS 09u> M slhaslly dagilly daid) $os §
B! laem g ool AShen doxliae 48 Lo
O3 ) deslgsll 5l Siiul daill ods nss
O s iy ol pawdigh! dymaz puult
s M o @il sl jemadl Lyl e

diyadl guuaimall dreas - 70 daell




MJ’OW&#MI,..JW
) AN 3
Liensls (Lo Lole 25 8 as dmmisyondl Coiigad) &aen
1997 - 1972 : 2

‘ Mohandis Issu 70 without QR Code€



/|

% -
S
3

-

. Olagll A1649

jgnell 1o lc LAsLil lja) Biuw Glalw ( da1lA

ey Olebw g dads Jo1)l
Luwsyd Jlo Yl dn deius Labog
= = HLad)yly puadl 5 =5
Ol3los] Jatwg dn)lly ye—asll
Loyl o 85l Slelhall Ciliseg

Fp]

I Ladas yeg puiighl dd=e 9
W o] 44889 oo L usY 05 70
e dsisdl s 2yl baud s
) d Lol i Blskls L Sl
Limozdl clwds) oo dds Comasx
Ol . ogaew s il
LS ¢Jd 5o dn=e o uilelS
| & Lslyas

I I h ,

@ dmexdl ,do pludl dewlis
=Y Aol Lo 1992 ale
Lae JT Ol ooy e o)
Jsb) slee pwagh! O Lowis
@ 4ol 53y cdgmazl) L)
szl & Jlizol § 1997 alsll
Cood Cadl Ul gadll dosdly
fuid) Jo |l Y jgammg Lols
- Lads JT gl oo s
0go—w Joadd (e Mad -4l dos)
Sridl 830 Jlosl pLul Las s
ol “asSie” CYLaW JawsYl

23l 3Spe & 1999 po)la 8

Ay S sodl oo i
1k
1

@oly=ll Jal dlae)

ddhibly o yod) dSden Gu_as
S sadl Coolo BLegs el
Lads JT olodw oo dads 5 Y
dods § Lo S LS a3l

ASded) § Oleladll (4 i

I Slsthdl 3,00 e CS 3
dl b - 050w plotal U
il guagll glladll - ol, 3
Osa—w Jgs 3 dpdy ddyd Wb
O dighl domes S80S dleg
dus & ogaw &)l diy ol
dsYl 8Lyl colS 3] «Olewbie



ENGINEERS
‘World
Engneering
Day

7 AW ' .. B
ﬂ.ulﬂ.lh BAHRAIN
fé‘;’_: Cruu ) socieTvor

March 4, 2021

a.ﬁ.DI‘ ”a..l.l.l B " e o Hjii(hioe"
n I . .I lS o ) a.ﬂl . " .." ..." ‘jlml_.l

A igh Olataiall tlatt slon¥
" dwigl! lal p gl Sy

WWW.Wfeo.org www. bse.bh

‘ Mohandis Issu 70 without QR Code .indd 76 @

03/04/2021 10:09 AM ‘



Cddyg Cwpluw Cum (oby gdeg B Lt Oy doas 3L
Ol Eog (oo Bus s 4y ol (obooll g <LEHW Lasge
Cill 088 dpwig)) Colomdly oty dyi ol wigh) dymoe
Ly Lyssle e Oiisly agedl e IS S dewdin Sloas io
ol Ciusdy odogiy youdl nwdighl domaz 509 (gudigll g padl i
dpas sl 6dmy dg i Oyi0 ) dease il Ol o Oluas sl
)l dooy dagds JT Olodw oy dads oY) S goudl sl o
19 5o 541 & sly3s ) gl ol Cor @lin puud dSuly JLss
i & S8 05 Le tyLal dids 2020 sadss 11 3> p1970 4ol
Lygaid) Ol3LosYl s TS U] &y ud) .a ) dasy diillos] e Szl
56 Wir—e OlLosyl ol oy diwaig)l OYLb) § 851y 8 SJI
gzl bl Uss s o poed] dSas

GuslS S duax il ods wasll duas by LAYl susll lis § o3
Bolzw o duas il ol daslyzly Ladz coolibl el J) catsyls
sd a8 bl pols o JSls pwaighl clbly Lo ,aSIl G955 5239
Lsale § daledl L3l aSlgs] aosey dslosmbl dwazgl] dwlyay o)ls—die
Baouil) ASLakly WYydiw dmale § diwlys dlolge D @iy (3 youd!
Ladl oy SLa 092d 8yl3s § ol ol LS . st ) Yo
oY Lzyall (e BelaSUl pluwg Joudd 03 S eolio 8usd Lyd Loyua
oo U usyg oleys all ahaie guall M Jals AV Gud (s
deas UL gaall LI dals AN Coolo 3 pas ud e S
0952 139 dogemy oleyg alll adade dade JT Olabw (3 g O
PEAPIN AN

k] (goiige s so-all LA)] dyyond] wighl domos g Y
By o—43loetll B9 dimaladd] opiwlys pailas] B 4] s Logs Lag
ool dmale Ludion Ldb @yl J] socsll e § &yl (Joasll
oo doei ol Gwdighl dusen Dls gu s sg-all Al iy
Lomozd) O] .09 o) Loy adiy og) Ly il 0L e 1oy (il
O goaighl ddee § Lwaigl ddb myLine 2y U5 o rnbat)
dzyd s oplyasy aboll dsy Comdl § Ll o03iss
P2 ez yol) Lsmamd] plozol dz ey dwiig)l § Log—)sl 8]
lics Cooyb a3y sl mylal Sliludl gyb JNs oo 55152
il Ny (Aol dadl) iy yoed] pwiighl Lmaz 855l alsll
A olg)l Lmasd! Siluwy gis] Ss sgall

o Sl e dlacsl § ealw oo IS S5 O Y Gimao ¥ sz
LoMej dS)Lie § ahad LS copianlus s oo, idy «OYLALI QLS
094—uS) Lgg pa—wsdd § iz Lg donludl Olwazglly fwigh
S o) ety diwig)) g3l § dshll eals—dne UM S5 (s
o=l & glely 3—8oul

Loz Slwy Gthie o—
o) S gty pod) e igh)
=) dS5ldiog  cgwiig]!
Olwaighly dwaigh) (a5deods
iz Lo JSo zoizd) ¢l 5k
Cloglee o e—tybls 3
Lo SN (o Lol o
b Lo liag (wigbl
s 70 Suzll § aJ §tail)

g

Gybatll susll e § Bus s
so—all LAl u =)l ale
Ay Aoyl g sl e
w—olo Olgogd Jli
o= Ololw eVl (KL 9ol
oty Sl g dads JT aes
sLds] a2 ehisdl judz=e
Sl doasdl g ,8ll) e
3§ g8l gddly Jgad) oy youd]

02021 , Ly 28
s sg-all sLd)] o3 IS usy

‘ Mohandis Issu 70 without QR Code .indd 77 @

driypasll guwaimall dieas - 70 aaell

03/04/2021 10:09 AM ‘

1
|
|




\
A nllas lud 3
ol
N
Solsll B s 0315 .5
JUI ol
uu.“all Jo] SRt
dal=)] &M=y @Lcyl iz dypde
G wgy el .
Cooddlly daddl 3Sye e
OS> oulp) oy .0

r gaizd) dedsg dhisYl 3y

2256

i Je demo p
RERTRUCE

oldl dosme G.si -0
dighls dgas)l 995 pue

Sbazibls O12skl e

‘ Mohandis Issu 70 without QR Code .indd 78

N

03/04/2021 10:09 AM ‘



22 pudy dalS
28 (s S

10

8

pslud! slugsl OY s

23

susll alo

- Obyll s

G Olodw (9 ddds
s9ad] o Jo ol I3a)

18

dud LYl

Oldlato oo &3lgh!
ddgullg dubgll slexeY
Olyogtl Gudowd

- dubgl) duoed) fwd]

19 48950 lgddeg

dosd) dlldis dase plug 0
- L3LaS)) iyl pud
dwaig)l &S

29

e o dloy

e 555y deld doglaio
Olsy g (el (o
gladll dalaibl Oyl
‘éw.\:.e,ll

Dbl ol o Bly peigh!
sWls = ,a8d) 0954 339

26

dud OVl

L9 AIY) Olozgll w3
doall Gloyll glad Je
lieo Sbrwl - Gubl Silg .o
dssle - Ologlel) dads LIS
Ol

33

FRERCIVER
LS o5 A
sl

she lage ool 5
drals - duwdig)l &S
ool

30

g0
Soudl o 8ludk) (Ao
Gowl &2l slag

‘ Mohandis Issu 70 without QR Code .indd 79

lgeg Cllse

o0 dewg A Lilga Siyg
.. owllgg ou>

glie dy0m (waiglhl

37

ddball = 5Lie




uiio g clAcl a9l4 g 6lal yulao claclg gy Padiy
< Ay aul guuaisellidicon ®
W sy g Gilail Ul ol
daula Jaoa o gloduw ol (Alol gowtl Lialn
ol aadn el joll i) amell g
<lyjodl pulao duwly cunio awgi duuwlioy
olinA 1auy ylg 0goww §8gs yl Jag je alll yuliluy
Al lawe g g padl 44 Loo Ged g Jua aus Lod

C"ﬂlll“nuh BAHRAIN

nurl) sociervor
"“Jl[" ovf@ @bsemohandis




2ol die udy
7S (gups 2D
ool & slasl
sl 02y
B9l dole £
iyl Slas .

»lo do

&LLQ J - f

dolsdl OBl el Jgguns
@3yl ol

O el dy)9d dlxe
ﬁ'ﬂlj-jumh ) Sociervor
‘“iﬂl" ENGINEERS
okl -853:. & . o

ool dSles

mohandis@bse.bh :355IYI 4 I

www.bse.bh :dzeasd| dodio

dualal] Ol g5kl L] 522

o il § 0983 Ul dpwwsigly

i Mohandis Issu 70 without QR Code .indd 81

&:?WJ‘ Olgie e

+973 1772 7100 : isla
+973 1782 7475 : WS

©lv] f

@BSEMohandis

®

8yg—inib] g—rolgblg cyVI
dgzy Sygpadl J5 Y
JLL oy du =l

Lgis dghgun




T -4
L BAHRAIN

1 SOCIETYOF

[Tan. ENGINEERS

T |

din youdl pwdighl dzos e Hdal dy)gd dlxe

B~ "//,' "‘- NI 'p»

.
sssall Gl i
sl ol e,

www.bse.bh d-um 84 aJAJ

ERVERYYALYYVIA .
@uﬂ GLIIJGL.\‘)GSJIWQJ:\‘}J

@BSEMohandis

ohandis Issu 70 without QR Code .indd 8 7as) 03/04/20217 10:10 AM
Nz




