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Publishing Instructions

Green Buildings is a periodical journal that aims at spreading professional and social awareness towards the
transition to sustainable development and green buildings and cities. It undertakes and publishes:

* Applied research and innovations

* Design and construction models

* News and scientific activities

* Advertisements for companies and individuals

It is a cultural platform at the level of Irag and the world, and therefore it publishes in Arabic and English. Thus
an article published in Arabic should include an abstract in English, and an article published in English should
include an abstract in Arabic.

- The article reflects the opinion of the author and not the Editorial Board.

- We reserve the right to accept or reject the article.

Article Formatting Procedures
The article should be within ten pages including Figures and Tables.
1-Article layout:( -The article should be in WORD Format)
Acrticle title, Authors name, work position, Email& phone,
Repeat the above in Arabic
Author’s portrait photo
Additional abstract in Arabic (less than half page)
Layout: Abstract, Introduction, Methodology, Main text, Conclusions &Recommendations, and References
2-Article text layout
-Article Title: (Calibri size 22 bold capitalize each word)
-Main Headings (Calibri size 16 bold capitalize each word) (1-Shading System)
-Subheadings (Calibri size 14 bold Capitalize first word) (1.1-Horizontal louvers)
-Secondary heading (no numbering) (Calibri size 12 bold Capitalize first word)
-Text body: Times New Roman size 12 not bold, no spacing, justify, layout margins normal 2.5 cm left, right,
top, bottom.
-Figures: It contains graphs or images, Figure number and title at bottom, Times New Roman size 10, not bold,
center, capitalize first word, (Ex: Fig.1-The concept of double-shell system).You should refer to the Figure
from the text by its number (as shown in Fig-1).
-Tables: number and title on top, Times New Roman, size 10, not bold, center, capitalize first word, (Ex: Table.
6-Statistics of urban spaces sizes), You should refer to the Table from the text by its number ( as shown in
Table-6).
-Bulleits should be in dots and not in numbers.
e Bulleit-1

e Bulleit-1

Please send articles, news of technical activities, and advertisements to:
Chief Editor at WhatsApp Phone: +96899283840 or Email: awni@ squ.edu.om
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1-Double-Shell Shading System Impact on
Contemporary Green Architecture

in Hot Desert Regions

Prof. Awni Shaaban
College of Engineering, Sultan Qaboos University
Sustainable Cities and Green Architecture Consultant
Email: awni@squ.edu.om- phone: +96899283840
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Abstract

Buildings in hot climate regions of the world receive a combination of intense load from solar
radiation and hot air, causing a significant load on the air conditioning system. Therefore,
shading the building is very necessary, but the current shading practice is limited to protecting
the windows from penetrating sunlight.

This research presents a new concept, which is the Double-Shell system, which consists of a
lightweight envelope that wraps around the entire building and counters direct solar radiation.
The pioneering architectural examples of double-shell systems had many drawbacks. They
were invented by pioneering architects through intellectual intuition and were not supported by
parallel technical research, but decades later more mature examples were produced through
collective efforts by working teams of designers and researchers.

The research begins by conducting general analyzes in hot climate regions to evaluate the effect
of solar radiation on buildings and determine total shading requirements. In light of this, the
theoretical foundations of the thermal performance of the double-shell system were developed,
and a study of the physical properties of its components, which include the outer shell, the
cavity, and the inner shell, was conducted.

It must be noted that the research adopted an architectural design methodology to explore ways
to develop the performance of the double shell system, make it technically viable and make its
construction practical and economical. It is necessary to continue to support it with a series of
auxiliary technical research. It is worth noting that it is expected that this system will be one of
the main features of contemporary and future architecture in regions with a hot climate in the
world.

Key words:

double-shell, solar radiation, shading, climate, thermal performance

1-Introduction

Buildings in hot climate regions of the world receive a combination of intensive load of solar
radiation and hot air, causing major air-conditioning load. Shading is therefore necessary, but
the present shading practice is limited to the protection of windows from solar penetration. This
research presents a new concept of Double-Shell as a light weight shell that wraps around the
whole building, and cut out all the solar load.

Pioneering examples of double-shell systems had many drawbacks, as they were invented by
architects by intuition, with no backing of technical support by researchers. Decades later, more
mature examples were produced by team work of designers and researchers.

This work is an architectural design approach that explores ways to refine the double-shell
system, and get it to be technically viable and make its construction practical and economical.
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It is expected to be one of the main features of future contemporary architecture in hot-climate
regions.

2-Methodology

-Performing general analyses of hot climate regions to assess the impact of solar radiation on
buildings thermal performance, and the need for total shading.

-Development of the theoretical bases of double-shell shading system, and its ability to remove
solar part of sol-air temperature, and to reduce the main building surface to shade air
temperature.

-Study the physical properties of double-shell system components: outer shell, cavity, and
inner shell.

- Development of the geometrical design bases and typology of shading devices.

- Survey of the historic development of double-shell system through examples of pioneering
projects followed by examples of recent projects.

- Taking a close look at Oman Eco-House double-shell system, and how it was developed by
joint efforts of researchers, designers, and builders.

-Developing a general vision on the prospect of double-shell system as one of the main features
of contemporary architecture in hot-climate regions.

3-Double-shell conceptual form

The climate regions of the world is characterized by high ambient air temperature and the
intense solar radiation throughout the year requires that shading of the buildings and the
surrounding spaces as top design priority. The solution to that is the Double-Shell System
which is a total shading system that combines three components: Secondary light weight outer
shell, Ventilated cavity, and Main inner shell (walls and roof). The secondary light weight shell
wraps around the main building shell, and intercepts and dissipates most of the solar radiation
before it reaches the main shell of the building Fig-1.

4-Theoretical concept of thermal performance

The theoretical bases of a double-shell concept of were established by the author in a previous
publication [1], and was further verified by an experimental work [2]. The concept was applied
in Oman Eco-House and the results were published [3].

The external surfaces of buildings get heated due to Sol-Air temperature (Tsa) which is the
combination of air temperature (Ta) and the added temperature due to solar radiation(Ts).
Tsa=Ta+Ts

Field measurements by the author indicated that when the surface temperature in the shade is
45 o C, the exposed surface to the sun could be 65 ° C. This extra 20 ° C adds a considerable
thermal load, and consequently an added AC load .

The objectives of the double-shell system is to remove (Ts), and to reduce the main building
surface to shade air temperat ,

3/10/15 g
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Fig.1- The concept of douBIe-sheIIfsystem

5- Geometry of the shading devices

Z = Azimuth is the horizontal angle that the sun's horizontal projection makes with the North
AXis.

A = Altitude angle, which is the vertical angle that the sun ray makes with its horizontal
projection

Two types of shadow angles were used to calculate and plot the shading patterns. Vertical
shadow angle (VS) is the projection of the altitude angle on the plane normal to wall, and the
horizontal shadow angle (HS) is the angle between vertical plane of the sun and the wall's
normal Fig-2. They are calculated by using wall orientation (Wall Azimuth- ZW) , Solar
Azimuth (Z), and Solar Altitude ( A):

HS=2Z-Zw (3)
4

I

MIDDLE ST ZONE THREE ST ZONES

Fig-2 Horizontal and vertical shadow angles

Horizontal profile angles (HS) are used for the configuration of vertical louvers to shade East
and West walls as shown in Figure 3a. Vertical shadow profile angles were used for the design
of horizontal louvers to shade the South walls and the South courtyard and the roof as shown
in Figure 3b. Louvers typologies of horizontal and vertical louvers are illustrated in Fig-3c.
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Fig-3 Geometry of horizontal and vertical shading devices

5- Examples of early projects
Architects conceived earlier double-shell systems examples by intuition and inventions, with
no evidence of technical support by researchers.

One of the early examples is the Unite Habitat at Marselles by Le Corbusier in 1952 [4]. It was
at that time a visionary high rise housing complex in France. The Outer shell is series of
balconies creating semi-outdoor spaces, that act as an outer shield from solar heat in summer,
and a solar heat capt ring winter Fig-4.

| N
=
- W .
- BR
| |
mt |

Fig-4 Unite Habitat at Marselles by Le Corbusier 1952

The Capitol Complex in Chandigarh India was a visionary double-shell example of
Corbusier’s completed in 1961 [5]. A huge concrete umbrella hovers above the roof and shades
the entire building Fig-5. Its major thermal drawback is that the umbrella absorbes huge amount
of solar heat during the day, and reradiate to the building at night .
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Fig-5. Capitol Complex in Chandigarh India by Corbusier 1961

The architectural concept of Al-Mustansyriah university, in Baghdad Iraq, is deeply rooted
in the Iraqgi tradition, with futuristic outlook, and respond strongly to the local climatic
constraints [6]. The Science Buildings, completed in 1971, have outer shell walls made of brick
Fig-6. The outer sheII IS heavy with high thermal capacity, but the overheating is partially

Fig-6 Al-Mustansyriah University Science BuiIins Baghdad
Awni Shaaban, Member -Kahtan Awni Consultants 1969-72

Al-Berr and the Al-Yemani office buildings in Baghdad, Iraq in 1972, applied of the double-
shell concept in [7]. The walls are flanked by outer shells of shading screens with
considerations to shading and lighting requirements Fig-7.
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Fig.7- Baghdad office Buildings, Muthana Al-Bayati& Awni Shaaban Consultants1973

6-Examples of Recent Projects

Architects in the recent example conceived the double-shell systems by intuition, and got some
technical support by researchers.

Lectures Auditoriums Complex

The Lectures Auditoriums Complex at the University of Technology in Baghdad , 1986 was
conceived as double-shell buildings blocks that combines traditional spirit with modern
outlook [8]. The slots in the outer are proportioned to provide a combination of shade, and
allow sufficient day light Fig-8.

N

Fig-8 Lectures Auditims Complex University of Technology Baghdad- Awni Shaaban& Group
Consultants1986

Two Baghdad villas

The double-shell concept has a dominant impact on the architectural characteristics of the two
Baghdad houses shown in Fig-9 [9].

The Al-Khafaji Vella built in 1972 is characterized by double-wall system with free-standing
brick outer shell. It can be seen from Fig. that outer shell at the West elevation is composed of
vertical shading element to intercept the solar rays at low angles.

In Shaaban Villa 2002 , the outer shell wraps around the roof and the East& West walls Fig-9

During the midday hours, high angles solar rays impinge on the South orientation, and are cut
off by the roof overhang. In the morning hours, low angles solar rays come from the East, are

,J‘\\,v, :
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intercepted by the outer shell walls. Similarly, in the afternoon hours, the solar rays are
intercepted by the west wall outer shell.

Fig-9 Baghdad Villas - Awni Shaaban Consultant 1972-98

College of Engineering building

The college of Engineering building at Al-Ittihad university, Syria is characterized a double-
roof made of one open central vault that shade a group of building blocks under it [ 10]. The
vault is a light weight steel structure with one opening facing NE to catch the prevailing wind
and direct it to cool the central space between the buildings. The warm air is exited from the
SW opening of the vault Fig-10.

s O¥ivdl A Thossom

Fig-10 Al-Ittihad university College of Engineering - Awni Shaaban& Group Consultants Architects 2006

Masdar City Buildings
The Masdar sustainable city Abu-Dhabi designed Foster and Partners consultants started 2008,
and in n the following are examples of two buildings that applies double-shell systems.

clp A3 niuall §upo nJlddhgana




alll j5all - Guble)l Guuiiflallasldi
Iraqi Engineers Uunion
clpAr Il cnileall (§upa/ 8 la ol Guwridll quud

GREEN BUILDING TEAM

The outer shell Apartments Buildings Complex are like interlocking wave of curved balconies
creating semi-outdoor spaces, and each balcony shades the wall below Fig-11. Solar angles are
at high latitude in Abu Dhabi, and can be intercepted by horizontal projections.

Fig-11 Apartments Buildings Complex- Foster and Partners consultants started 2008

The Siemens regional headquarters consumes 45 percent less energy and got LEED Platinum
Fig-26. The outer shell is made of movable lightweight aluminum vertical shading devices.
They cut direct solar rays, yet keep high level of day lighting and provides uninterrupted views
Fig-12.

Fig-12 Siemens regional headquarters -Foster and Partners Consultants started 2008

Al-Mouj central social zone

Al-Mouj sustainable city started 2006 in Muscat, Sultanate Oman is designed by SSM
Consultants. The Central social and tourism zone at AL-Mouj city is a large-scale application
of the double-shell concept []. Buildings masses group together around a central space. large
light weight umbrellas hover above them all, and shade the buildings and the urban space Fig-
13.

SRR
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Fig-13. Al-Mouj central social zone- SSM Consultants 2006

7-Oman Eco-House double-shell system
This project is studied closely, because it is characterized by being a joint efforts of team
work of researchers, designers, and builders [11]. The team comprised faculty and students of
the College of Engineering lead by Prof. Awni Shaaban, and was built at Sultan Qaboos
University. It was achieved by a sequence of: pre-design research, design & construction
documents, site supervision, and post-occupancy monitoring & research.
Out of the many innovative elements of the project we concentrate on the Double-Shell system
which is a light weight shell that wraps around and shade the roof and the walls. It is composed
of three elements: outer shell, inner shell, and a cavity in between .
Outer secondary shell
It is characterized by being of light weight to avoid heat storage . Its outer surface is of high
reflectivity, and inner surface of low emissivity. Its configuration is broken up into multiple
elements in order to dissipate its heat and to induce air currents to ventilate the cavity.
Ventilated cavity
The research developed a new cavity concept “ventilated cavity” which an open space between
an outer shell and the main building envelop, and its width is decided by previous research, to
induce maximum air currents to remove any accumulated hot air [2}.
Inner main shell
The inner shell is the existing building envelop of roof and walls and is considered constant
element.
Material and construction
The outer shell comprises louvers, screens, bio-walls, and their geometric forms are customized
according to orientations as follows:

e horizontal shades devices for S/

o vertical shades for NE, E, W, NW, N

e combined shades for SE, SW/

e screen shades for E, SE, SW, W.
In the following are samples of the low-cost local material used for their construction:

\
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Vertical and horizontal Canvas Screens

The vertical shading devices are constructed of canvas strips is stretched vertically by wrapping
its ends around a metal bar, which is connected to a support channel with a pivot bar. The pivot
also enables the rotation of the vertical canvas to a specified angle for optimum shading
osition, and to intercept the prevailing wind to induce air currents to cool the cavity Fig-14.

S

Fig-14 Oman Eco-House Vertical Canvas Louvers

Horizontal canvas was used for South orientation. Two screw pivots connect the end curved
tubes to columns anchors Fig-8b. The screws nuts were tightened on each pivot to achieve
stability and avoid wind flutter Fig-15 specified angle for optimum shading position,

Fig-15 Oman Eco-House Horizontal Canvas Louvers

Date palm shading screens

An 80 cm wide strips were woven from date tree branches by local craftsmen Fig-9a . They
were treated against termites and weather conditions and stored on site Fig-9b. Pieces were
then cut from the strips on site to the specified screens lengths Fig-9c. The use of the strips for
wall shading is shown in Fig-9d, and for roof shading in Fig-9d.

clj_aJJILn_JLmJI@_u.nm_Jlu_bgm.nJ_m.:JI@g_m 2023/10/15 Ug,_m_o.ug:_-ngm:._o.u clj_mu\_JLmLD.n




Al jAall - (bl (uwiiMall duld i
Iraqi Engineers Uunion
clpAarl cnileall (§yp0/4yjlaall Quwlridll o d

GREEN BUILDING TEAM

Fig.16- Oman-Eco-House Date palm shading screens

Roof shading by PV panels

The Photo Voltaic panels were used as an upper shell for the of Oman Eco-House double-roof system.
The supporting structure of the Photo Voltaic panels was adjusted in order to lift them up 60cm above
the roof, thus creating a cavity in between them. Wooden lattice are inserted between PV panels,
and date palm wood screens at the roof periphery to complement roof shading Fig-17.

Fig-17 Roof shading by PV panels
Bio-walls of climber plants
Climber plants are grown on vertical cables Fig-10a, and the grow up to fill in opening at South
court yard Fig-10b, and E&W colonnades Fig-10c. The types of plants are special selected to
be tolerable to intense solar heat, difficult soil, and require minimum irrigation . Fig-18

1/
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9- Conclusions and recommendations

The impact of solar radiation on buildings hot climate regions is so high, and it is necessary to
have total shading of buildings roof and walls.

-Theoretical bases of the thermal performance of the double-shell shading system, and how it
can remove the impact solar radiation, and reduce the main building surface to shade air
temperature.

-The physical properties of each of the three components the double-shell is an essential aspect
of the proper performance of the system.

- The geometrical typology of shading devices was related to each specific orientation

- Survey of the historic development of double-shell system through examples of

- Architects conceived earlier double-shell systems examples by intuition and inventions, with
no evidence of technical support by researchers, and there were drawbacks on the performance
of the double-shell system. Team works of designers and researchers made in more recent
projects considerable improvement. A recent project of Oman Eco-House made major
breakthrough due to the well-integrated efforts of team work of researchers, designers, and
builders. It is recommended that further refinement of the double-shell system is needed to
make them more effective and their construction more practical and economical, in order to be
one of the main features of contemporary architecture in hot-climate regions.

Copy rights: All drawings and photos are property of the author unless otherwise indicated
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Abstract

The article provides a summary of the twenty-eighth International Climate Conference of the
Parties (COP), which will be held in Dubai for the period from November 30 to December 12,
2023, which is expected to witness the largest global contribution and participation due to
the promising visions and strategy of the United Arab Emirates and its investments in the
fields of Renewable energy.

The article reviews the importance of the conference as it is the first summit after the Paris
Climate Agreement in 2015, which will witness a global assessment of the progress made to
achieve global climate goals, as the first global assessment will be conducted in the middle of
implementing the 2030 Agenda for Sustainable Development and the Sustainable
Development Goals, including Goal 13 (Climate Action). De-carbonization trajectories in line
with the 1.5°C Paris Agreement aim to halve global carbon emissions by 2030, where 100% of
new buildings must be carbon neutral during operation and embodied carbon must be
reduced by at least 40%, and by 2050, all new and existing buildings must be net- zero
throughout the life cycle of the building at the latest.
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There is no planet B

Abstract

Iraq faces an array of sustainability challenges, including water scarcity, air pollution,
inadequate waste management, and infrastructure strain due to rapid urbanization. These
issues affect the well-being of citizens, strain resources, and pose long-term threats to the
environment. Addressing these challenges requires innovative approaches that encourage
positive behavior change at both individual and institutional levels.Incentives, in the form of
rewards, benefits, or regulatory adjustments, offer a powerful tool to steer individuals,
businesses, and government bodies toward sustainable actions. By aligning interests with
desired outcomes, incentives can stimulate positive changes in behavior, promote responsible
practices, and accelerate the transition to a more sustainable Iraq.As quoted from Jason F.
McLennan-2004 (An invasion of armies can be resisted... But not an idea whose time has
come... —Victor Hugo) McLennan concluded that the philosophy of sustainable design is an
idea whose time has come, | believe that it is time for us Iraqis to reconsider plans and
thoughts regarding our country’s environmental issues and it is never too late and there is
always a first step.
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1-Why sustainable built environment in Iraq:

Iraq population increased 15 times in the last hundred years that equals double the increase of
population for the whole planet, this is the case that this article tries to raise seeking for a
treatment by adopting international approaches locally.

The evolution of the world population

7.8 billion in 2020

7 billion 7 hillion in 2011
6 billien 6 billion in 1999
5 Gillion § billion in 1987
& billion Sl in 1975
3 billion : 3 billion in 1960
2 billion 2 billion in 1928

e 1.5 billion in 1900
1 billion {a== 190 millzn 600 million in 1700

L
10000BC SG00BC  6000BC  4000BC  2000BC 0 2000

Figure 1 [5].

In a simple comparison between the environmental status and population on Earth with the
same status in Iraq, it is very clear that the global population increased from 1 billion to 7
billion during the last century, as shown in Figure (1) [5], which means that the population
doubled seven times.

There are no exact figures regarding Irag population Hundred years ago but there are
estimations, as in figure (2) one of these estimations was referred to by JOSEPH T. PARFIT,
M.A, Page 15 [1] states that Irag population in 1920 was estimated to be around 2.8 million
while the official site of the ministry of planning states that 2022 estimations shows that Iraq
population is around 42 million [2].
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Figure 1 [1].
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It means that Irag population increased 15 times in the last hundred years that equals double
the increase of population for the whole planet, a simple comparison for the factor of
population leads to a conclusion that the population wise environmental crises in Iraq is at
least double the one that the world summit is concerned for.

Jason F. McLennan-2004 [4] states that we are no different than any other species in our
relationship to the overall system. Since we now have the ability to live outside the original
parameters for our species, we have to find ways to self-regulate, before the system
ultimately does it for us in ways that may not be pleasant. He concludes that solutions to the
problems that we have created should be based on the philosophy of sustainable design.

It is clear that the Iraq case regarding climate change and the environment can be regarded as
one of the more severe cases, and that sustainable design can be a clue, this argument may
raise some questions, these questions may show the way to assess whether the sustainability
principle can be implemented in Irag and whether it is the right time:

1- Can all the sustainability parameters be implemented? No

2-Can sustainability principles be easily implemented? No

3-Can assessment tools like LEED or BREAM be implemented as it is? No
4-1s the sense of environmental awareness good enough? No

5- Can legislation be a solution? No

In my opinion the answer to the above questions is NO, and that locally adopted guidelines
and incentives may be the solution.

2-The Role of Incentives in Promoting Sustainability:

Incentives serve as powerful tools to drive positive behavior change and encourage the
adoption of sustainable practices within the built environment. By offering rewards or
benefits, governments, organizations, and developers can motivate stakeholders to embrace
eco-friendly approaches, thereby creating a more sustainable built environment [3], these
incentives can be (but not limited to) as follows:
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2-1. Financial Incentives:

Financial incentives have proven to be effective in encouraging sustainable development. Tax
breaks, grants, subsidies, and low-interest loans can encourage property owners and
developers to incorporate energy-efficient technologies, renewable energy systems, and
green-building practices. For example, offering tax incentives to those who install solar
panels or use energy-efficient appliances can significantly reduce energy consumption and
carbon emissions.

2-2. Regulatory Incentives:

Governments can create regulations that reward sustainable building practices. Implementing
building codes and standards that mandate energy efficiency, water conservation, and waste
reduction can drive the adoption of sustainable designs and construction methods.
Furthermore, expedited permitting processes for sustainable projects can act as an incentive,
making it easier and quicker for developers to get approvals for green initiatives.

2-3. Certification and Recognition

Certification systems like LEED (Leadership in Energy and Environmental Design) or
BREEAM (Building Research Establishment Environmental Assessment Method) offer
recognition to projects that meet specific sustainability criteria. Developers who achieve
certification can market their projects as environmentally friendly, attracting environmentally
conscious tenants or buyers. This competitive advantage can be a strong incentive for
developers to invest in sustainable practices [14].

3- LEED incentive system:

LEED (Leadership in Energy and Environmental Design) is a widely recognized green
building certification program that promotes sustainable design, construction, and operation
of buildings. LEED offers several incentive systems to encourage projects to achieve
certification at different levels, such as Certified, Silver, Gold, or Platinum [14].

Some examples of LEED incentive systems are as follows:

3-1. Expedited Permitting:

Local governments in some areas offer expedited permitting for projects pursuing LEED
certification. This incentive streamlines the approval process, allowing developers to receive
the necessary permits more quickly, which can reduce construction timelines and costs.

3-2. Density Bonuses:
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Some municipalities provide density bonuses to projects that achieve higher levels of LEED
certification. A density bonus allows developers to build larger or taller structures than what
is typically allowed under zoning regulations. This incentive promotes sustainable building
practices by rewarding developers to create environment-friendly projects.

3-3. Tax Incentives:

Tax incentives are another way to encourage LEED-certified projects. Some regions offer
property tax reductions, deductions, or exemptions for buildings that achieve certain levels of
LEED certification. These incentives can provide ongoing financial benefits to building
owners in the long term.

3-4. Grant Programs:

Governments, organizations, and utilities may offer grant programs to support the adoption of
sustainable building practices. These grants can be used to fund energy-efficient
technologies, renewable energy systems, water-saving measures, and other green building
features that are required for LEED certification.

3-5. Recognition and Marketing Opportunities:

Achieving LEED certification can provide recognition and marketing benefits for developers.
Promoting a LEED-certified building as environmentally responsible can attract
environmentally conscious tenants, buyers, and investors, thereby enhancing the building's
marketability.

3-6. Public Funding and Subsidies:

Some regions provide direct financial support through public funding or subsidies for LEED
certified projects. These funds can be used to offset the cost of incorporating sustainable
features and technologies during construction.

The above LEED incentives can be adopted locally otherwise it can not function as it is, there
are many examples in the area like LEED Dubai, and LEED Jordan Chapter, the same may
go on the British BREEAM system, | personally was involved in some negotiations with
University of Florida to establish Kurdistan LEED chapter, but it is still a project of dreams.

4-Examples for sustainable municipalities:
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Sustainable municipalities are those that prioritize environmental, social, and economic well-
being in their planning, policies, and practices. These municipalities aim to create livable,
resilient, and vibrant communities, while minimizing their environmental impact. Examples
of sustainable municipalities worldwide are as follows.

4-1. Copenhagen, Denmark:

Copenhagen is known for its ambitious goal of becoming carbon-neutral by 2025. The city
has invested in cycling infrastructure, pedestrian-friendly spaces, and efficient public
transportation to reduce its reliance on cars. Initiatives such as district heating, renewable
energy sources, and green roofs have contributed to sustainability efforts figure (3).

u R e — .

How Copenhagen leads on sustainability

The Danish capital is hosting the C40 World Mayors Summit this October, and preparing for a population growth of 20% by 2025. Here's how
Copenhagen leads on sustainability.

by GEORGINA POWER on SEPTEMBER 6, 2019 < 0 COMMENTS

Figure 2 [10].
4-2. Curitiba, Brazil:

Curitiba is often praised for its efficient public transportation system, which includes
dedicated bus lanes and integrated transit hubs. The city's green spaces, recycling programs,
and emphasis on mixed land use contribute to its sustainable development model figure 4&5.
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Figure 4 [11]. Figure 5 (ref.11)
4-3. Freiburg, Germany:

Freiburg is a leader in sustainable urban planning and renewable energy. The city promotes
car-free zones, encourages solar energy installations, and implements strict energy-efficiency
standards for buildings. The Vauban neighborhood is a notable example of sustainable urban
development figure [6].

Figure 6 [12]

4-4. Barcelona, Spain:
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Barcelona emphasizes smart-city solutions to enhance sustainability. The city has
implemented energy-efficient lighting, smart waste management, and digitized public
services to improve residents' quality of life while reducing environmental impact.

- r—

SUSTAINABLE
URBANISM IN
BARCELONA

This piece of archltecture in Barcelona is called the "Green Side Wall” and was designed by
Capella Garcia Arquitectura.

Figure 7 [13]

These examples highlight various approaches to achieving sustainability in urban
environments, ranging from efficient transportation systems and green-building practices to
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renewable energy adoption and community engagement. Each municipality demonstrates that
by prioritizing sustainable development, it's possible to create healthier, more resilient, and
environmentally friendly cities for current and future generations.

It means there is no fixed prototype so each municipality or community can develop its own
model, as per available premises, resources and needs.

5-The sustainable community:

A sustainable community, also referred to as a sustainable neighborhood or eco-community,
is a planned or existing human settlement designed and developed with a focus on
environmental, social, and economic sustainability. The goal of a sustainable community is to
create a harmonious balance between human needs, the environment, and residents’ well-
being. Such communities strive to minimize their ecological footprint, promote social equity,
enhance the quality of life, and ensure long-term viability. The key features of sustainable
communities include the following.

5-1. Environmental Responsibility:

Sustainable communities prioritize environmental protection and resource conservation. They
incorporate green building practices, energy-efficient technologies, renewable energy
sources, waste reduction strategies, and sustainable transportation options to minimize
negative impacts on the environment.

5-2. Mixed Land Use:

A sustainable community encourages a mix of residential, commercial, recreational, and
institutional spaces within close proximity. This reduces the need for long commutes,
promotes walkability, and supports local businesses, fostering a sense of place and
community.
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5-3. Smart Planning and Design:

Careful urban planning and design are essential for sustainable communities. Well-designed
public spaces, parks, and green areas contribute to the overall quality of life. Pedestrian-
friendly streets, dedicated bike lanes, and efficient public transportation systems reduce the
reliance on cars.

5-4. Affordable Housing and Inclusivity:

Sustainable communities aim to provide housing options to people from diverse
socioeconomic backgrounds. Affordable housing initiatives ensure that people of various
income levels can live and work in the same area, thereby reducing social inequalities.

6-Incentives as an Effective Approach for Creating a Sustainable
Built Environment in lraq:

Incentives can indeed play a significant role in addressing built environment problems in
Iraq, as they can help motivate positive behavior changes and promote sustainable practices
among developers, businesses, and residents. Like many other countries, Iraq faces various
challenges related to urbanization, environmental degradation, and infrastructure
development. Here's how incentives can be a solution for some of these problems:

6-1. Urban Sprawl and Infrastructure Strain: Problem:

Rapid urbanization has led to unplanned urban sprawl, putting pressure on infrastructure and
services. Solution: Incentives can encourage developers to invest in urban infill projects and
brownfield redevelopment, which optimizes the existing infrastructure and reduces sprawl.
Tax breaks, expedited permitting, and density bonuses for projects within existing urban
areas can promote more compact and efficient development.

6-2. Energy Inefficiency and Environmental Problem:

Many buildings in Iraq lack energy-efficient designs and technologies, contributing to high
energy consumption and environmental pollution. Solution: Incentives can encourage the
adoption of green building practices and energy-efficient technologies. Tax incentives,
grants, and subsidies can offset the costs of mcorporatlng insulation, solar panels, efficient
HVAC systems, and othgkeneeg
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6-3. Water Scarcity and Inefficient Water Use Problem:

Iraq faces water scarcity issues due to inefficient water management and excessive water
use. Solution: Incentives can promote water-efficient practices in construction and
landscaping. Offering incentives for the implementation of rainwater harvesting systems,
low-flow fixtures, and drought-resistant landscaping can help to conserve water resources.

6-4. Waste Management Problem:

Improper waste disposal and inadequate waste management infrastructure contribute to
environmental degradation. Solution: Incentives can encourage waste reduction, recycling,
and responsible waste disposal practices. Offering tax incentives or fee reductions to
developments that incorporate efficient waste management systems can help to address these
challenges.

6-5. Affordable Housing Shortage Problem:

There's a shortage of affordable housing in many parts of Irag. Solution: Incentives can be
used to encourage the development of affordable housing projects. This could include tax
incentives, grants, and streamlined permitting processes for projects that meet specific
affordability criteria.

6-6. Public Transportation Usage and Congestion Problem:

Irag's cities often experience traffic congestion and reliance on private cars. Solution:
Incentives can promote the use of public transportation and alternative modes of transport.
Offering reduced transit fares, carpooling incentives, and infrastructure support for cycling
and pedestrian pathways can encourage more sustainable transportation choices.

6-7. Cultural and Heritage Preservation Problem:

Urban development can sometimes overlook the preservation of cultural and historical
heritage. Solution: Incentives can be used to promote the adaptive reuse of historical
buildings and the integration of cultural heritage into urban planning. Grants, tax breaks, and
funding support can encourage developers to restore and repurpose heritage sites.
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7-Local examples of academic Research and on ground practices:

The above discussions may look very pessimistic and shows Iraq case as a semy dead case
but there is light at the end of the tunnel it is represented by young generations ambitions and
dreams if it is on academic level or professional and institutional levels.

The following examples represent 2 academic studies regarding green and sustainable
approach practices in Kurdistan region and Erbil city, the other 2 example represent 2
institutional excremental projects for introducing the use of solar energy as a supplementary
electrical power supply.

7-1-Re- generative Architecture

Regenerative design looks beyond sustainability and green design objectives, it is a goal that
every designer may put in mind, it can be approached, the sustainability assessment tools can
be used to determine how regenerative a design is [6].

D-Dream City

Wall material of Italian city

E-English village

Figure 8[6]
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Local examples as in figure (8) showed that they are far behind these objectives, the first step
to enhance existing structure performance towards regenerative goals is by targeting the first
parameter (building materials)

7-2. Integration of solar panels with residential buildings in Erbil:

This paper shows scholars coverage for integrated energy and architectural solutions,
although the example represents experience of people direct reaction and the offer available
in the local market but still the solutions worth to be taken into consideration as an indication
for local people’s awareness regarding energy and environment problems [7].

Fig.28: (Example 3) Korean Village, Erbil. The color of PV is Fig.29: (Example 4) New Zanko
not matched with the roof colour. (Source: Researcher) Village Qr, Erbil. (Source: Researcher)
Figure 9[7].

Fig.30: (Example 5) Zaytoon city, Erbil. (Source: Researcher) Fig.31: (Example 6) house in dream city,
Erbil. (Source: Researcher)

Figure 9[7].
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7-3. Solar pilot project powers Erbil’s Mergasor village:

This project is a pilot project in represents local authorities awareness regarding the energy
problem and an approach towards the use of fossil fuel in country side, it represent a trail
towards cleaner countryside environment, and trial to preserve wild life in the mountains
figure (10).

7-4 Erbil-Airport-Base-PV-Diesel-Hybrid-System:

Another example that represents Erbil local authority’s trial to invest opportunities to find

Flimed on September 16, 2021

Figure 10 Solar pilot project powers Erbil’s Mergasor village [8]

replacements or less dependence on fossil fuel power supply by elaborating hybrid PV-Diesel
emergency and spare power supply system figure (11).
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Figure 11 Erbil-Airport-Base-PV-Diesel-Hybrid-System- [9]

In recent years, the concept of sustainability has gained momentum worldwide, and Iraq is no
exception to this global shift towards a more environmentally conscious future. The above
example represents individual trials that can be supported and enhanced by the local
authorities by elaborating an incentive based voluntarily approach for more sustainable Iraq
built environment.

8-Conclusions:

As the nation of Irag navigates its way through challenges such as urbanization, resource
scarcity, and environmental degradation, the role of incentives in promoting sustainability has
become increasingly crucial. By leveraging incentives, Irag has the opportunity to reshape its
developmental trajectory, foster environmentally responsible practices and efforts can be
oriented towards the following directions:

.\\ .
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8-1. Promoting Renewable Energy:

Irag, with its abundant sunlight, has the potential to tap into solar energy as a clean and
sustainable power source. Incentives such as tax breaks, grants, and subsidies can encourage
the adoption of solar panels and other renewable energy technologies, reducing reliance on
fossil fuels and contributing to cleaner air.

8-2. Waste Reduction and Recycling:

Incentives can drive waste reduction and recycling efforts. Tax benefits for companies
implementing effective waste management systems can encourage proper waste disposal
practices. Additionally, community-based programs that reward households for recycling can
help divert waste from landfills and improve environmental health.

8-3. Efficient Water Management:

Given Iraqg's water scarcity, incentives can encourage responsible water use and conservation.
Financial benefits for installing water-efficient fixtures and rainwater harvesting systems can
promote a culture of water conservation across the country.

8-4. Public Awareness and Education:

Incentives can support public awareness campaigns and educational programs that raise
awareness about sustainability issues and the benefits of adopting environmentally friendly
practices. Informed citizens are more likely to support and participate in sustainable
initiatives.

Finally it can be said that in Irag's journey towards a more sustainable future, incentives have
immense potential to drive positive change. By aligning the economic benefits with
sustainable actions, Iraq can inspire citizens, businesses, and government entities to embrace
environmentally friendly practices. As sustainability becomes ingrained in the nation's ethos,
Irag can chart a path toward prosperity that respects its cultural heritage, safeguards its
resources, and ensures a brighter future for generations to come.
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4-Iragi Reeds And Papyrus
As A Sustainable Building Material

Architect and Academic Mowaffaq AL-TAEY
District 909 street28 Al-jadrea
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1-Introduction

Irag through the ages used sustainable materials cane and mud which helped him to create
one the earliest civilization in the word. We examine her the properties of these material and
the way of its construction and utilize them for modern use embankments artifactual islands
housing and building construction in order to be used for marshes villages. A qualitive and
guantitative tests where used to establish its suitability for public use
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2-Plants and embankment

The typical environment in the southern marshes of consists of 4000km of low water level
land during drought time and 1500 km during hood time the altitude varies between 1m
below mean see level of marshes and marshland the altitude varies between 1m below mean
see level to 4m above mean sea level the area consist or marches and march land the shallow
water caused especial environment based on the type plants that exists were in one colony
more than one species lives this is subject to water level and type of soil

2.1-typha latifolia generally maimed papyrus (bardy) member of the tyhaceae family
which includes is species only two of them exists in Iraq

2.1.1-T. Austraalis plant reachs to 1.5 to3m. height the width of them exists in Iraq . species
only two of them exists in Iraqg.

2.1.2-T.gracilis this type is shorter and can only reach 1m height and maximum real width
5.mm some times this spaces mixed with other reed for building but it should be taken out and
never to be used for building process owing to its inferior qualities .

Bardy is found in saline and shallow waters like irrigation canals and marshes and that what
makes it internationally used as building materials as well as the oldest organic building
material in the wetland all over the world

2.2 -Arundo Donex generally named great reed member of the arundo family which have
only one spices in Iraq the plant lives in shallow or semidry edges of rivers and lakes the plant
lives in non saline water and appears in colony or mixed with other species.

The height of the plant reaches 5-6m,the average width of the leaf is 4cm and average length
50cm .The number of the internodes and thickness of stem is more then other types of reads
which gives it’s high structural qualities. This types grow only on the edges of the marshes A
boarding Iran and that is why is called Iranian Qasb. Which used extensively in furniture

Qasab generally named common reed ,some sources refers to this species as phragimtes
australis or kraka. The plant occur in wide range of habitats in Iraq and all over the world from
mountains to marshy areas and in water level from 1-2 m depth .1t lives in slain and very saline
soil like borrow pits along the road side near irrigation canals. Donex taken place of
P.communis in river and after during . in the marshes of south Irag the plant occur in large
colonies as pure stand and on the edge of the marches with other types of needs. the main
biological characteristic which affect the chemical date and manufacturing is that the plant does
not pass into dormant stage because winter in Iraq is short and mild thus plant growth varies
and during harvesting reed occur at deferent growth stages the reed could give wide range of
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date from the samples collected this variation is aggravated by the factors which effects the
growth like water supply nutrient competition temperature and human interference the height
of the. plant could reach 3.5 meter and leaves width between 20-40cm . the subsoil of all the
area dates from recent Pleistocene. it is fully covered by recent quaternary river alluviums the
subsoil up to about 30m thick is made of unconsolidated fine soil comprising of mixture of clay
and silt or salty clay and silt clay and settles excessively under load. marshland soil is
characterized by continuous water presence near or above the land surface. which aerates
particular conditions for latchstring life . the water level is the marches varies from 0.5m to
4.0m which increase somewhat during exceptional floods. the climate in the area is of a sub-
tropical type hot and dry in summer cool with little rainfall about 140mm in winter the north
westerly wind is the prevailing wind in the reign. The mean temperature ranges from about
12cm January to about 36cm in duly the mean relative humidity in the same period goes from
10% to44% ie an amplitude of 29% ie an amplitude of 29%(cane) and papyrus grow a
abundantly in this environment organic type of architecture existed which make the past use
of the available plants as building material traditionally an old techniques used for exacting
(mudief) large guesthouse and small houses fig (1) on island ranging from150t0200sgm.as
showen from old tablet this technique is 8000year old

The island consists of bundles of cane set on the wet grounds and then alternate mud and
cane layers set on each other thus create island in shallow water which well later will be
surrounded which water at the top of the water level the cane reinforcement will help the
island initial stabilization however this vegetal matter would entail some island subsidence
because of the amount of the vegetal matter are large this will effect greatly the island
settlement .cane are add to increase the ground level there by shelter the island surface from
flooding and decreased its moister content the resulting platform is consolidated by mean of
rough manual compacting this technique allows for constriction of light reeds structure .
however due to poor sub soil condition the underlying layer are liable to deform and
constant maintenance of island is necessary .
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8000 years same material
and technique prevail in
the Iraqi marshes

Fig (2) The island edge is made of cane to avoid erosion
3-The guest house (Mudief)

The most important constriction in the marshes is the (mudief) gust house fig (3)the typical
(mudief) is built from cane skelton which consists of long and thick bundles from purling the
skeleton is covered with cane mats the lower part of (mudief) is left open with cane grills to
allow the air to pass through during the summer and closed during the winter with bundles
of reed and papyrus the ere action of (mudief) require small group of workers to dig holes
opposite each other at about 75cm deep in the ground and at above 2m apart in two parallel
lines . parts like the front and the back sides and the side grills are pre-fabricated on site and
cut to size after fixed it to the structure limited interference was suggested to the traditional
building because this building system is 8000 years only during this time the system kept
improving until it reaches this stage soits very hard to improve on it this typical environments
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and habitability condition based on marches exists for thousand years this ecological system
will be prevailing until that time we look on experiences in this field and made it available for
practices .

One of our main experiments is the island which is trial embankment used as island or roads
fig (4) it was constricted in a typical march area at mud medina and instruments such as
piezometers implementers and settlement gages were installed at deferent places along the
cross-section and at deferent depth to monitor’s execs pore pressure dissipation lateral
spread of side slops and total settlements with passage of time ,one of the two section was
built with reed reinforcements at the based on these observation it was seen that reed
reinforcement is very effective in the in reducing lateral spared and the cross-section it was
also observe that large percentage of excess pore pressure and therefore bulk of the total
settlement accrued in the first few months after the embankment constriction however exec
pore pressure is not completely dissipated even after one year period in state of greater
amount of cane used in the conventional method only one row of bundles at 10cm dia was
used at lower of the embankment and these well rot by the time most of the settlement is
observed settlement shows the maximum settlements with height of embankment and time
for the two section unreinforced and it can be seen that until these height of 3.4m is reached
the settlement is directly proportional with the height of the embankment also show that
the settlement of the unreinforced section is all most twice as that the reinforce section this
behavior indicators that the bands of reed reinforcement at bottom of the embankment is
very effective in restricting lateral movement as the inter face of the full and the national
ground thus reducing the minimum settlement after exceeding the height 3.4m the
settlement reinforced section increased at a faster rate than that of the unreinforced section
but at the and of the constriction the settlement of the reinforced section structure is still
smaller than that of the unreinforced section structure or highway pavement cannot be
constructed directly after embankments in finished because they will suffer large settlement
which cause cracking of structures so it is important to allow for a few months setting of the
whole island as during this period the level of the island would be substantially reduced
unevenly .the large depression du to settlement should be fitted with earth excavated from
the marshes. is very important to constrict the island sufficiently higher than the designed
level to allow for anticipated settlement of fill this additional fill will also provide some
surchargei.e the temporary load equal as in excess of that of reed structure 250 kg.sgqm which
will accelerate rate of consolidation of underlying soft layers and will eliminate most of the
past constriction primary consolidation and part of the secondary consolidation all these will
be executed is self help mat with limited equipment and instruction
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FAMILY MUROIF

Fig (4) trial embankment for island and roads
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4-New villages

In order to improve on the existing cane technique for( Mudef ) constriction which us natural
materials the reed treated with suitable chemical to render it more rigid and particularly to
extended its service live the part of the reed which in contact with ground was giving
protection coating by dipping in hot asphalt and spread with single hand pump the sides and
bottom of hole with cut back bitumen (asphalt kerosene oil) to plug the capillary pores of the
soil and provide extra production against water reed are naturally resistant termite and
fungus aggression this arises from certain extractive which in water soluble in the planet but
reed are frequently noticed with in sects and fungi this appears with papyrus with papyrus
more than other reed .In the field plants are infested with insect curative measures are used
after harvesting and on sit the traditional non-chemical methods hell pints providing good
natural preventative the use of open fire resistance and twice agent which cases some
resistance to termites and fungi the heat help in seasoning and destroy the starch contents in
the absence of natural heat 20minits heating in chamber at 100c are stabile treatment for
reed but long term benefits of non chemical methods are dutiful white wash (lime)are used
traditionally as one step method for preservation water proofed an effective curative
measure the most important measure have to be taken is against the subterranean or soil
terminates these usually live on green reed with high starch 1.0%chlordane in water or locally
made creosote is very effective treatment the other chemical preservative which is used in
acid copper chromate (copper sulphate 4kg potassium dichromate 4kg a acetic acid 150gm
and water 100 liters )although effective treatment but proof that in can contribute to
flammability

The natural reed is used as slabs owing to their high strength weight ration the slabs are
rectangular blocks seems bound together with galvanized steel wire during the pressing the
strength of the ties in the slabs is adjusted to any degree required by simples of simple
manipulate con of the machine this effect the rock strength and fire resistance as air gabs will
contribute to fire all leads to lower strength two spices are used for slabs (qasb)reeds and
(bardy)papyrus the main characteristics of these slabs qasb slabs more durable than bardy
owing to their low absorption swelling and biological structure the existing new technique for
housing in the marches made of panels 1.5m or 1.2m and it could be cut early to any size
required the technique lakes good fixing joint between the panels joint should have lacing
wire joining the edge running wires wall corners are exposed and with out any protection can
could be fixed to the corners and ties to the structure with the metal wire constriction
members being used age and hanging.eug storage and hanging cupboard

SO
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storage should be provided to a study on modules typology was carried out fig (4 ) in order
to standardize the reed stale and can all mate (baria) which are extensively used this enabled
us to use modular coordination on two levels the element and the units the next stage was
to design two building system modular closed building system and modular open system

4.1-Sedia modular closed system which comprises of a fixed size unit 640cm long and
320cm wide each unite consists of reeds panel fixed to either metal or timber frame at 160cm
centers the units combination of any of the following units can be adopted for us an quest
and bed — room are bed room or gust rooms or kitchen and store and service unit of kitchen
toilette and bath room fig (5 ) to from the house unit many shaped could be adapted with
deferent unit many shaped could be adapted with deferent units the shape of the house in
formed by the tradition can fence which could give biological or rigid from the fence provide
maximum arrangement and great plastic handling of the space the fence could be in any
shape required depending on units arrangement requirement of space and individual in shape
to avoid monotonous representation the fence consists of treated can grill made of any
pattern required by the to express his individuality regarding pattern and geometrical form

4.2-Medina modular open system open system was adopted where modular
coordination was related to building element and not to building unit as in sedia the system
compress of

4.2-1-standerd skeleton element steel arch which can evolve any modular size required to
build the unit

4.2-2-standerd completion element of infill units a-can mat roof b- reed panels c-reeds grills
doors e-windows f-lactic reed fence

The structural elements and completion element can be removed or add with out effecting
the total structure of the building units. the total structure is adopted for seasonal changes
through the uses of reed panels to fit into the can grill during the summer. the shapes have
flexible arrangement in many directions as show fig (6)
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5-Building sheets and boards

A modest experiment in the use of reed mats as permanent shuttering of fibrocement
suspension roofs as well as partial substitute for the steel reinforcement for roofs .

Reed mats are hand woven reed sheets the average tensile strength of the reed 140N/mmsq
am permissible stress of 50n/mmsq was recorded to safe ground against bound failure when
using reeds an reinforcement for concrete . ten was erected with roof geometry close o
parabolic close to parabolic curve the span of the roof 15 m depth 1.45m the thickness of
fibrocement 30mm an orientation efficiency factor can be taken as 0.375 tensile force
provided by one reed mat 18.75 KN and tensile force to be provided by wire meshes two
layers of wire meshes of 1Imm dia each at 10mm are used the area provide 150mm sq . The
anchorage of the reed mats and the reed cement ribbons with the supports are made by fixing
the end strips of the reed mats on to a 5mm dia steel mesh with spacing of 50mm the fitting
is done using an epoxy glue to provide shear resistance between that reed mats and the steel
meshes u shaped wire hooks provide every 300mm along the length the cement mortar
1:1.5:0.4applied with hand pressure to provide good along bond Dr Raoof of Baghdad
university supervised the whole work the experiment hade a limited use and eventually was
left manufactured chip board in Iraq chip board factories are replaced by can reed instead of
tree wood manufacturing procedure and synthetic resins follow the standard wood chip
board procedures our experiment in the ministry of housing was a semi — industrial
production which use of steel hand would hated by bath room heater and pressure was
introduce through the self weight steel | beams this self help methods us to manufacture
manually particle or conglomerate boards these boards have been introduced to the marshes
of Iraq by the ministry of housing they consist of different spaces of reed variety of synthetic
glues and asphalt manufactured under different pressure and heat degrees five types only
have been selected to show typical chemical composition and characteristics in relation to
other type of panels and boards . table (1) give the code and chemical composition of particle
boards all with thickness 40mm density 550kg/m3 under 90c heat time pressure 90minits
under 10 bar pressure table (2) chemical composition of practical boards

\
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Table(1) code and chemical composition of particle boards

Code Glue composition % T.Latifolia %
P.Communis

1.LP Urea-formal 10% asphalt 80% 20%

2.LP Melanine urea formal 80% 20%

3.LP Isocyanate ekanate PS2 80% 20%

4.LP Isocyanate ekanate TS38 80% 20%

2. P Urea-formal 0.5% wax for joinery and internal

Table(2) chemical composition of practical boards

Cod SPG WMG SW% H(kg) MR( AB
kg/cm)
1.LP 0.42 8.67 16.38 38.38 12.6.88 142.67
2.LP 0.45 8.5 20.19 99.53 164.73 148.43
3.LP 0.48 7.49 19.47 117.12 187.2 131.64
4.LP 0.49 714 14.30 91.68 170.56 70.93
5.P 0.47 7.05 12.67 12717 255.84 83.23
C-CH 0.69 7.2 23.55 548.82 156 44.3

The boards are tested for their characters a - specific gravity (sp.g) b- water moister content
(w.m.c) percentage c- thickness swelling percentage (sw) d. absorption (ab) e- hardness (h)
f- modulus of rupture (mr) Table ( 3) Irag reed products including can chipboard (c-ch).The
table show that resins could provide had any soft boards at any degree and with one resin
spg and sw are almost similar reed chip board can provide high (mr) the main draw back is
that all samples showed high infection of fungi white natural reed did show any degree of
infection some curative measures have to be taken in order to void fungi infection. Qualitative
test carried out with simple devised comparing different reed with each other and reed
imported products and additive by exposing the samples to direct constant flame at a distance
10 cm under controlled condition .p.communis have a good natural resistance to fire a
compare with t . latifolis and imported wood chip boards but this is subject to keeping the
reed in a good condition Lime wash is very effective treatment t all reed with exception of
practical boards which have very high natural resistance chemical at the same time the
composition of the chemical fire retardant and preservative is ammonium phosphate 3kg
boric acid 3kg copper sulphate 1kg zinc chloride 5kg potassium dichromate 3kg water 100kg
and drops of concerted hydrochloric acid table (4)the behavior of reed products under
constant flame source.
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Table 3 teste data and properties

Boards Time: Flame Compete | Comments | Reed chip hoards -
taken | duration | burning a. Matural 20min [11min [45min | Reeds mare
to_start resistance than
flame wood
| Tlaiifalia boards - i _ b. With lame 40min_|1sec |55 min | Limited fire retardant
A Mafural 11min (1sec |20min | Lower resistance | Mmaorted wood chip | 9 min | 7 min 30 min | Used as reference
than communis boards

b. with imported | 1 sec 15 min | 17 min Contribute to fire
water proofed
c. with acid copper | 15sec | 1sec 10 min Contribute to fire

Imported wood for Used as reference

external uses

5 min |8min |20 min

chromate ‘ 80% T. latfolia.

d.ywith lime 1sec | 1sec |43 min__ | Good fire retardant i 20% P. communis _ _

e. chemical fire | _ — 16 min Mol efiective  fire a. With urea formal | _ _ 290 min | Matural resistance

retardant and retardant 10% asphalf glue _ _ _

preservative b. With urea formal | 1 sec 1sec 185 min | Lime not effective as

[ P.Communis. boards - 10% asphalt & lime fire retardant

a. natural 15min [ 1sec 38 min | More resistance than wash _ _ _
latifolia c. With isocyanate | 180 3 min 195 min | Matural resistance

b. imported water | 1sec | 10 sec | 16 min | Contribute to fire ekanalg Ts 6358 min_ _ _ i

proofed d. With isocyanate | 95 min | 1 sec 165 min | Lime net effective

c. acid copper|5S0sec |1sec 10sec | High contribute to skanats Ts 633 &

chromate fire lime

d. with lime 1sec 1 sec &5 min Geod fire retardant

e. chemical fire | 1 min 7 min 18 min Mot effective

retardant & retardant

preservative

6-Conclusions

our research was guided by the traditional and historical methods and technique in self
helped methods devised and improved thought years we managed to help in introducing the
process to the 2lcentry through the interdiction of rationalization the material in trial
embankment, natural use of the sustainable building material in open and closed building
systems. and particle boards with simple tools additives. qualitative test was carried on to
proof its suitability and sustainability , The total work could be considered as an example set
where intermediate technology saves the building industry with a self-help method .
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Al-Faw New Iraqi Port and its connection to railway networks

The pillar of a sustainable non-oil economy

Consultant Engineer
Azhar Abdul Wahab Alqgaissi
Transport & railway projects expert
Certified international trainer in engineering Fields (T.O.T)
Lecturer in several institutes in Muscat / Sultanate of Oman

Abstract: Iraq is going through an important stage in changing the economic model from the socialist
system to the open market systems, especially in the field of local and foreign investments. It is necessary to
create societal awareness that represents sustainability for our current and future generations and how we
build our economic world, Sustainable and new to diversify financial and economic returns and resources. As
the world has begun to think about reducing dependence on oil resources and creating new economies to add
by establishing new infrastructure that is consistent with the United Nations decisions regarding the
sustainable development of modern cities and environmental preservation...etc. according to the
characteristics and needs of each country and under agreements and contracts that lead to mutual benefits,
and common interests with the technologically advanced in the world.

Since ports in general in most countries of the world have become sustainable and integrated economic
projects in establishing various infrastructures, the port will therefore be a group of sustainable commercial,
economic, tourism and logistical projects, which provides huge financial returns that directly affect the
economy of any country and its recovery, in addition to employing thousands of workers Thus providing
docking services for ships. In light of this, Iraq began establishing various transport projects, including the new
Al-Faw Port, linking it to railway networks and modern roads, and establishing strategic projects in the port
and around the path of railways for the reconstruction of Iraq, and with modern methods that keep pace with
the requirements of sustainable development in addition to transforming Iraq into a sustainable global
logistics region in maritime and land transportation. The study aims to address the reality of the Iraqi ports
located in Basra Governorate and the future prospects for developing the transport sector represented by the
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large Al-Faw Port project and the complementary and related projects that ensure its optimal operation to
develop the Iragi economy from south to north and sustain it for future generations as a sustainable added
resource to oil sector which is one of the strategic projectsin Iraq and the extent of its effects on international
navigation due to its view of the Arabian Gulf.
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ROLLOWAY BroThERS ...,

~ LTD

important werks in lraq Move been corred sut by

The following

HOLLOWAY BROTHERS (LONDON) Ltd:-
KING FAISAL BRIDGE Baghdad.
KING GHAZ! BRIDGE Boghdad.
RAILWAY AND ROAD BRIDGE Boghdad  North.
DIYALA BRIDGE near Bo 2

MANQUBAH BRIDGE near Mosul.

clj_quI (_n_JLu:JI (9_1;.0 m_ucuogn_m _;_oultgg_n:l 2023/10/15 Ug,_m_o.u gaalgll n_q.u-;l,_m ilia Lna




AalJl j4 ol - (bl (uuwdid ol dulaj
Iraqi Engineers Uunion
clpAarl cnileall (§yp0/4yjlaall Quwlridll o d

GREEN BUILDING TEAM

B-a3 JSi
p 480 ad) Laaal) Sl Jaghad g U 0 daad 3.1

da e o 225 &5 38 5 Jaa sall oladly Slary (30 21911 ale ) yad) 8 daa 30 Jas Jf oLl 5 bl coai -
AU Aallall Cpall OB o) el — dlaiy jlad il s

. 8528 S sk gl 5 &) sad) 2538l ) 3 (g Jeasall ) Allad 5 Ladll sl o3 1940-1936 ple i -
368 16 Jshas & palll I lad die g 855 el 5 22y G 5 e s Jad 385 &5 I 5Y) dpalladl el DA
.S 38 Jskay e S

A Ball 200 251949 ale b5 oS 328 Jsha S S5 alaiy (5 e A8 Lo e o3 Al dpallall el a2y -
, bl & Laall s Al 2 oS 433 maad du)l du

28 J1 Y5 g el adll e S dagl (ol /8 el & Jonall — iy bad 2y Jeal) 14 1960 25 -

alasiuy)

£ oy Aipda Cliial ga ld S g jldial cliia) gal) g asaliall) Slad) o ciliidiladl) allaa 3,2
(7) JS&dl g LaS 1daddl) 8 Cada g9 AV L Sadl g e

#S559 Jshay s clilSe — Al -3lais was ASu g 5 e 1983 ple

oS 30 Jshas (Bsbans — 435S — (i — £35S e p0a AS0) cuwgil) Tl (e (3¢4) (el ¢ 5 e 1985 ole
oS 253 sk Aia — oan — 5SS 0 BSu g 5 580 1987 ole

oS 32 Jshy (Hiall iians Jond] (o il bl apaa A g 5 550 1987 ole

YV VYV

rs AY) 4y ) SR daile gy A5 e <l LRI JAIN) L) 30 3.3
b LS 5 bl Rl Bl s 45 5be <l Ul i e (e

oS 300 Jstas A clilsdl b gl Jill (50%30 pad,f sl Gl pilall Ji

o) JE (e yia kS JST A8 (he % 80-60 (Jsa s dpaall SIS Jadl

ol Jall 4 jlie ) 3e 9 sy Lial ST Apapaal) SIS

4ali 50 Jagun of (Say gliad) (1 Gl 1000 dasy pibiad) Ja paiasd) Uil

) JE e 45l 50 ST 25l G el (6% 80 S ss i s sl S Jail

Luaall ) a3 30 25 Jsa ST GBI e el A a e sbaguall ) e

okl Jaall 4 lie delu JSU palady) sxe Gl 10 ) deatle 7 5930 Jlue 35 daaaall S e i) iy
A

VVVYVVYVY

V.\\\*W\\‘\ AN

cIJ_mJI(_n_JLz.oJI(g_u.nLn_JIng.n:n.a_;_m.dltgg_m 2023/10/15 Ug,_m_o.ugmlgnn_q.u clj_m(_n_JLmLD.a




GREEN BUILDING TEAM

da yi8al) g dagadl) 480 al) uaal) Sl A<l




AalJl j4 ol - (bl (uuwdid ol dulaj
Iraqi Engineers Uunion
clpAarl cnileall (§yp0/4yjlaall Quwlridll o d

GREEN BUILDING TEAM

(T ARA) (Bl ) ) Apelill 315k 4

LS g A g5 O s oad) aldll Jga e JE) 6] 550 (e8] jainall 2023 sde 27 (& calary (A e
sl @il g 558 SV (e Gafiae e Sl 0 Y

& s s s Migaiill 3y Hk" o dgans La oLISY A8 jall Ao sSal) ddad - lal il (S8 il anadd o3 N
g,\}namiusjg}”i}@u\}miwcm\}csM\dmyiﬂé\)u\duc;\m@e;a@m)m
(d}dyd)bjmmhdsuM)dijLsﬁ\ e\m‘ ALaAS)JoJASJ

‘C\X}'.ﬁ} ‘":%él;]\ Blaal)" GA..\.»A.}‘\A:\L& kﬁ_a\}\uuﬁé\a‘)lae.\d\ 4\33.\_;1.&:}%0{..\!"4\7\.«.\.\5\ (.9:")‘1“" &j)um U‘

slisa ¢ 5 pdias g s )l i) w331 (g T e consiST il ) colaia W) (g At il ginas ALal) 80 el e sSal
el allall meal g IS8 2l 555 Slad¥) A5 15l () o Aiia el dl Ay ) oS gl 3K 55 o285 (521 ) L4l
’ . aerilay Jail 55kl sl e Gl all

dalie Jsh e Ylad dia L3 Apaaal) SIS 5 ) G5kl (e A0 5al) ) sline Jay ) e g 5 el 2t Alad i
I Ll e Aaalill il s aluadl L yae e 5L 2S5 030 (4S5 Cumy (LS 55 ae A saall ) slaiid A ) Joall (31 5al)
Jsb &y Ly ¢S 1190 48 -A81 all o gasll 5 Goadl sin Jas jane (3 @ ) Gkl Jsb aluss  poSallis Ly

5 O fluall Aol /28300 ) Ao ) A il jlad e gl oS 1175 & 5 el Gania L 5LS) ae Sl apaal) SIS

428 g0 Lol e sé\\y.“ G.a.u\:\.m gl g Lﬁ.ﬁha’.ﬁ‘-);\_;j\ J}ﬂ\ Oz WS (8) Ja @ LS (@La.\ﬂ &;Lu/(,5160
CAaaliY) ailSa a8 Apaleal g dpudans 3l 5o Gainil Lig ) ol 5 Lol g madall ( day )y didaia ddia g B jaal)

CJM‘@‘}J‘M\&JEQ&&MJM&JE

8 - ad, Jed)

clj_quI (_n_JLu:JI (9_1;.0 m_ucuogn_m jairill §gan- 2023/10/15 (9tizeligaalgll n_q.u-;l,_m ilia Lna




alll j5all - Guble)l Guuiiflallasldi
Iraqi Engineers Uunion
clpAarl cniluall (§upa/8ulaall Guwridll quud

GREEN BUILDING TEAM

Clua gill g clalitiuy) 5

Lalle oo o130l glatll g Aalaiosal) Zpatill (50l aa el Bada Ay 0 (3 b g S g jliiag () gall day ) Al & iy -
3530 Ay Cailla gl e YYD 8 gy ) Y1 (Sl sal) (M Leias LSS ) paoall Gaob Bad GsSew Cas
Lyl SIS I g 5 i) gy s e J seand) (e @lld g AL Jadill <l ) (e 6 3 ) s Al S salial
sl Lgiaay elinall At gl cllandll o) il JS 5 adlcadl Jaandy gl Aleal) Juaniiy Al sall clladdll a5 ) sl
Aaal) 2ok gl cileliall g dallad) clHlaind cda 3 e bl 5S¢ 5l Al gl Al Calall

2aall ‘QJ\)’J\ Al jlue Jad o S U\} «davil) ua\):;‘y LuLu\ allall S ANy (il A dlaicd u\ﬁ ‘5“_\.“_:} -
L.\).\‘;_mnjl‘;;\.\ud)\mgdhaﬁ\)Mhu})}\ﬂ\‘f\ﬂ\é‘\.@m}ﬁ)ﬂ\u\ﬂ\J}.\AHLJJQMUA\JAJL;JX\}
‘Acgﬁﬂ‘:_'\gchu\\.mbkssg_\éuu\)hgw\d}.\”u\;\ud&\&s)@Sfﬁubh}d\ﬁ}”ﬂ\.}@)ﬂ\@u\
Ll sk

D

JS oLl ae Jadl) oLV dpalle <l jlaiin) ) 3 seall 55 ) slaall (3 sall e dpedlidl) fase (385 JRaY) (S L) go Jnelii -
e s oAl Labill by a5 il lrans Aeals 5 Blad) Juad My 5 pemil) At g o 5 Jlasall s Agindl) (3
Lol inse dgati laaiad g 31yl Gyl Ao Alaladl (a1 5 dgmglall 5 ) sall IS L 5 olyall b 53 g 4l 5eSU A8 o 53
BJJLXAJ%J;QM\JAJJSJJBMJU}M&A‘MMYJ\k"_lvua\".d‘é)kd};

b 2000 olile ) daai ddle Ji alaal dang s ao s el J Gk eallS sl Adagnall Jall 5 (3 jall o Liwil -
(eaaai s o) ytinl) (LAY Jail g1 gl 43 jlaa saal Sl ALially

i il L 5y shadll ) 3 0 Ay ) (3 okall JI Y ellds Sl sline (3 L) 5 ) slaall Joall sal 4 lllia s -
A jla i ) Bl SiuY) () sall pal e il & guiaga Sl ) elisa Leta s Bl yall (i sal) ranai o3 (a5 bl
Jaallall 4y yand) Jaal)

ey Laa (&1L A ok s aaa SISL A Hle g Jadic 451 5 ) e ¢ Alale (g2l ) ApalaBV) il siall (e cllay (3 jall -
33 (o sl B yie ) e Yy el S eline e Jiaall c gl o) ALYl laiial) 5 5 all Ldle 1S e
Cdladl QIS e ol Jul ) sal el L5 Gloalls ) elise e Loy 15 G Ly

Bl S 80 s (m jad Bt il S5 () 5 Baal) Ll Apully (il gl 5 laatl) Jagasi 2 555 pwall (00 -
20 - 15WC}\)MJM}(MM\}M\}MJJ\)@JJLJM\MUUM.\JAJ\MJJJ;J\JSJ\}@UA\ JL.MA.\S.\.J
c&c\é&:J}M\L_)Mu\‘;c)dm‘u\ubuntj)u&“m@ \@\éh&\u\&ﬂ\c&ewé“d\ﬁm
e s Al e glaiall A8IS Jadii o Uy i dpacliad () oSy A6V Jadill) A oo Jandl ) A ) Jadilll chlaile (e 4
Oliise agie g s puiall @Sl (i ja) Gyl al 2V agre ik IS 75 Al 0

ML‘M}Z\LA} Qbumdsid)\iwjmﬁ‘a&n}‘f\}d\&}M&M&\U‘)MY\}H&M\&}J{)}H-
&JJLLJL)A‘}LMIAALG_\A\.L.U‘)A&‘ w\hdh:u)ua\}d\d)kub\é;juhw\dﬂM\c_u‘)Jﬂ\}oy\_u&M\
Jgﬂﬂ\a)ﬁ@\.@.a‘m\w&\ad\j@w\o&}&Q\@Lﬂ\é&)&.ﬁﬁ\ﬁ@&ﬁbd\f‘ﬁ\dﬁmdﬁh_\:\;gu#\s\fﬂ
(& Auaall AU L shadl clidia g Jualie LY Jara s clSull ot 4 ,S5 S0 i) gl Jane JUia) Jusniill

Jasi Juedilly eadll die o5 ey () gall 5 AU a jliie 2 drine A jal) (3l sall AS 55 (e Aliiie A oLl & g LS -
Gkl A se s Jardil) (50 2l o 38 5l 5 ¢ 5EN (i jad ALK cladlall iad s Al jall ) sall A58 ) Leishe
Agaall SIS (il sal) e JEl g Ol gall ay el dalsiosall dsaiil) e jline ae pnasii Al Cliial gall g £paal)

aiggay @y o Ao Laial 5 Aobiat) 3l 8 3y 5 el il dpaiill a e (e iy Jailow s 22xiall Jiil) 5 DUl sall oy e ) -
i (Al el xtaall Ayl 5 solaBY a5l ad Loy b s ¢ Badate dpnaine ladd )l sy shaia 5 53 ) slate Nl
Mia 5 Y 380 a5 8 kel Aelivall  aidedll el Sl L) ldll g il glad o) ALl (5 AY) cleadl) e
Laitl) oladly Leasen el (ilail aipe @l g yaaaill s o) O¥lae 8 Al s <l jUaall 5 4y padl 5 4y 5l el

Akl g Al Jua¥) Zaadd slall alic 2S ) okt g dalaival)

JJ\}S&\MJ&’SJ}J&'A}M}J\dﬁwuw\&bhamiﬂ\sédzujjy‘ cLLcBELAﬁAY‘&L\MbA\Jdﬂ\ tu 3
M\J}ﬂ\dmuu&}a\m‘;mmqﬂ\d&»ﬂ_\wdluu\wchw\J}M\usmoJ)hA@\ﬁjmwbud\
Al Gl Jlae (A Y Gamdies 3 ooy S 5 5 jalall Al ol KU A5

SRS

clj_aJJI wilall (G upa cnJdld thgana punill §gAn- 2023/10/15 UQJ_I.LIQ.” ngqJI JJ_Q."—.CU_QJ (_n_JU.D cl_b.n




GREEN BUILDING TEAM

2017 5w 15 e o (2 2 simall noall Gk g g e
psdll Gnall Alae pall Gk e claady a b

s el a8 ga o yhall g ol a5 ks 8 AS Hliall (gall sae ] 5 dpalial) BT el Al )

3]1....:‘)"95‘)3..\3\ M\Kﬁm@u‘)‘,{,ébﬂu Al o gladll (udaa dﬁ&z.-.—"‘}d‘"&s O Ol
2008/ a5 5512 4K ¢ riwala

il Clilee elal Gl aaladind 5 Cgulal) e 3lSlaa 73 gai Al o 28l ) daal
. 2006/ 3 pad) daala SLaBY) 5 3 oY) 4K o) 5 530 A 5kl (s o) elise Alls Al )2) §1 oyl (3 50 b

) alall il o 35S e sl ) line 355 S S eline £ 5 e Sl dal e aos 5l e el 035
2011/ & pad) dxda

:\' \\\:‘\\\\\\\

el A nilal §pd ol KAgaa ydiiill §g-aa- 2023/10/15 (jgyiiel g 1 3lgl 322l - clp A3 (nilia @ laa

\




alll j5all - Guble)l Guuiiflallasldi
Iraqi Engineers Uunion
clpAarl cniluall (§upa/8ulaall Guwridll quud

GREEN BUILDING TEAM

ity Jalds ¢ ddUall asd B padal) H43-6
Adnd) (d g Cuwald g
A8 e ploa Bise (o) 0 Gurigall
Aoy - (RasSa e Aaliia) 5 pad () selall Lnen
Jom gl naln — il e )y 0 S scliia pany 5
msaboud@hotmail.com :55 3 3 50 009647087737975 105k
6-The Role of Afforestation in Supporting Energy Reducing

Emissions and Improving Environmental Conditions
Agricultural engineer Muwafaq Saleh Mubaraka
Million Trees Association (NGO) - Baghdad
Retired lecturer - College of Agriculture and Forestry - University of Mosul
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Reforestation is the most effective treatment to combat the harmful effects of the global
warming, the environmental deterioration and help to reduce the trend of global
temperature increase. The plants including the trees and shrubs in particular are
renewable beings and available to be produced at relatively low costs in the fields and
specialized nurseries. The extensive tree planting operations provide the only solution to
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replace the global losses of forests and orchards in all parts of the globe during the past
centuries for various reasons.

The trees, especially the conifers were among the first life forms which appeared on
Earth.

In this presentation we will examine the role of Nature on one hand and the role of
Humans in causing the production of harmful emissions and the general environmental
deterioration.

In addition, we will explain the role of the trees and shrubs to reduce the energy costs,
the reduction of the effects of the harmful emissions as well as their potential uses to
improve the general environmental conditions.
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Swati Singh, 2002: Forest fire emissions: A contribution to global climate change. CSIR-National
Botanical Research Institute, Lucknow, India.
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Has the World Succeeded in Addressing the Ozone Hole
International Ozone Day on September 16th.

Architect: Asmaa Subhi Abdul Wahhab

Iragi Engineers Syndicate /| Member of the Publicity and Advertising Committee

Summary

In the 1980s, a significant hole in the ozone layer was discovered in the Earth's atmosphere
over the South Pole. This hole was causing an increase in the leakage of harmful ultraviolet
radiation to the Earth's surface. The Montreal Protocol was signed in 1987, marking the first
international agreement to control the use of substances that contribute to the depletion of
the ozone layer, such as chlorofluorocarbons (CFCs) and halons. This agreement was
implemented to mitigate the impact of these harmful substances on the ozone layer. As a
result of international agreements and national commitments, the use of harmful substances
was significantly reduced. Environmentally friendly alternatives to these substances were
developed for a variety of applications, including air conditioning, refrigeration, and aerosol
sprays. Thanks to the collective efforts of the international community, the ozone layer began
to recover. Improvement and thickening of the ozone layer were observed over the South
Pole and other important regions. Despite the significant progress that has been made, there
are still future challenges related to monitoring and addressing the ozone hole permanently.
The international community must continue working to ensure the sustainability of this
success.
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9-Glossary of Technical Terms
M\ Glathiaall 3 _pa
Excellence in Design for Greater Efficiencies
(EDGE)

Arch. Suhair Adnan- Sustainability Consultant, EDGE Faculty,
EDGE Expert

IFC (po 8daiandl 9 EDGE 83 ¢doldindl dyylids] -0lde pguw duodigall

adlal)

3 sall & Laal<l) A8l 5 olyall 5 28U @Dl and il Coagy calle Jumass, Cpeddisall apend lie e gl
il 5 el laiinY) aexi Al [FC A sl i saill A pall TS5 o) juiadll laall slaieY) olas,

all Aliadll Al mia | e i 30U Gains Lo EDGE S 0.l 5hY1 aen G Jad ) Bl 5 o) i)
Al ) gall Galeal Lot Al sl 46K b o

EDGE App

The EDGE App is free! Save any number of projects, verify the efficiency of your
designs, estimate investment costs & paybacks and bring projects forward for
certification.

The EDGE software shows how you can cut back on the resource intensity of your

building design. The complexity of the application is hidden beneath the user
interface, making it easy for you. e
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Building Typologies in EDGE App
The EDGE App is available for new and existing buildings in nearly every
international market. There’s a variety of typologies, which include: Homes,
Apartments, Serviced Apartments, Hotels, Resorts, Retail, Industrial,
Warehouses, Offices, Healthcare, Education, and Mixed Use.

- % .
fn Homes H Apartments| @ serviced apartmens | 2 HOtel & Resort ¥ Retail

2 Industrial | g8 Office @ Healthcare | ®n Education % Mixed Use

EDGE Experts:

EDGE Experts are professionals who help a developer, owner and larger project
team understand the EDGE standard, software, and certification system. The scope
of an EDGE Expert’s work includes advice on green design and assistance with
preparation of an application for EDGE certification.

EDGE Experts are proficient in compliance requirements and working within the
EDGE App environment. While not required to achieve certification for a project,
EDGE Experts provide significant value to clients through their skills, insights, and
technical know-how. Accredited by IFC, EDGE Experts provide their services
internationally. For more
information, Visit www.edgebuildings.com/edge-experts.

Advantages of Becoming an EDGE Expert:

Increase your understanding of which energy and water-saving systems and
solutions are best for a particular location and climate, and how to measure the
collective impact of design decisions in the aggregate. Gain deeper knowledge of
the EDGE software and certification process.

Learn about bioclimatic design.
Cross-sell your services.

Win new clients.

Promote your work.

Help to accelerate change.

O O O O O
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Becoming an EDGE Expert:

1. Ensure eligibility Criteria : Individuals applying to be licensed as an EDGE
Expert, must have one of the following educational/ professional
gualifications:

Higher education (at least a bachelor’s degree) qualification in a construction
industry related field.
A higher education (at least a bachelor’s degree) qualification in another field,
and three (3) years of experience working in the construction industry (as a
skilled professional or tradesperson).

. Take the EDGE Experts Training

. Take the Exam and Pass it

. After passing the exam you will receive an EDGE Expert certificate.
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