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THE PRINCIPLES OF GREEN ARCHITECTURE IN
HOT AND HUMID CLIMATIC ZONES

In the last decade, the industrial revolution has resulted in rapid development in human society as result
of overpopulation. Generally, building construction sector and it is related in industries is the major
consumer of natural resources as they are consuming about 60...70% of the world energy production. The
contemporary buildings in the Arabian Gulf cities and in UAE have a modern luxurious architectural design
styles with fully glazing elevations, which are unsuited to the hot humidity climate. The UAE government
calls to start new architecture design strategies to apply the Green Architecture principles for the new
coming buildings for reducing the consumption of energy in order to decrease the UAE's Carbon footprint.
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The Green Architecture Principles:

The different definitions of Green Architecture focus on main three pillars, Environment, Economy and
Human. (fig.1) in his book "Green Architecture”, James Wines presents the principles upon which the
contemporary environmental architecture is based as an ecological approach [1].
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Fig. 1. Main Pillars of Green Architecture

Dr.Yahia Waziri defines Green Architecture as"The process of designing buildings in a manner, which
respects the environment taking into account reducing energy and resources consumption and minimizing the
effects of construction and usage on environment against maximizing the conformity with nature".

The Green Architecture has many principles which can be summed up in six main ones, which characterize
the basics of Green Architecture in hot and hot humidity climate. These principles can considered as a set of
references and guidelines to the Architects and Designers containing some ideas and solutions towards of
Green Architecture Design.

I-First principle: Conserving Resources:

An architect and designer should minimize the use of non-renewable materials in the process of
building and construction through maintaining the necessary resources, where there is a continuous flow of
natural and manufactured resources to and from a building throughout the building life span of the building
in order to create an appropriate environment for human activities. In any ecosystem of a building, there is a
constant flow of resources, i.e. there are inputs and outputs of the building and any resources, which enter the
ecosystem of a building, will inevitably come out of it on the long run, this is known as the law of Resources
Flow Conservation (fig.2).
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Fig. 2. Flow from Input and Output of Building Materials. [By Author]

I-1 Standards of Conserving Energy: The building should be designed and constructed in a way, which
reduces the need for fossil fuels and widely relies on natural energies.

The use of the Green Architecture Principles in the designs which take the environment into account along
with using available technology may reduce the consumption of energy by (50...70%) in the residential
buildings (fig.3) [2].
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Fig. 3. Standards of the principles of Conserving Resources [by Author]

Contemporary approaches, which focus on facing the limitation of the existing energy resources, are
divided into: first, the approach of looking for alternative resources of energy which are preferred to be
permanent and renewable, and second, the approach of dealing with the energy sources and our needs of
energy in a scientific way to reduce the rates of depletion of existing resources [3].

In UAE, Hot arid area and hot humidity, one of the various measures adopted for reducing the use of energy
is focusing on conserving the energy consumed in the buildings for the Cooling purposes. Here are some
points that should be taken into account for reducing energy consumption in the buildings in hot and hot
humidity zones:

v" Focus on the buildings External Envelope Shelter, (External walls, Windows and Ceilings), by using of
thermal insulation system. Dubai Municipality estimates that building power consumption can be reduced
up to 40% by using of thermal insulation systems.

v" Use of white and light colors painting on the facades and surfaces exposed to the direct solar radiation, as
the white painting can reflect about 80% of the solar radiation effects of the direct sun rays falling.

v’ Extensive cultivation of trees to provide shading for neighboring buildings surfaces, and protect them
from the effects of the direct sun rays falling in addition to that making air and the surrounding
atmospheres healthier.

v’ Consumption of electricity can be reduced by using PV cells system which produces electricity from
sunlight directly; further to a using the new integrated solar cells in semi-transparent glass windows that
provide the place with filtered natural day light at the same time of generating electricity [4].
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I-2 Standards of Conserving Water:

The Gulf Cooperation Council (GCC) as one of the areas affected by water scarcity in the world
challenge in comparing to increasing population growth as well as significant economic and social
development process taking place in the region and is the establishment of hundreds of infrastructure mega
projects as well as steady demand for water for irrigation and agriculture. The "Desalination” main way to
secure the needs of the UAE of fresh water, that means high energy that is consumed in drinking water and it
is about 30% of greenhouse gas emissions in Abu Dhabi and is the second largest contributor to these
emissions after manufacturing and construction. The quantity of 211,448 million Gallons from the treated
water was provided in Emirates of Abu Dhabi in 2009 [5]. Among the strategies to meet the standards of
conserving water are:

o Rationalization of water consumption. e Collection of rainwater. ¢ Recycling of water
I-3 Standards of Conserving Materials:

Buildings in ancient civilizations were made of the building materials available in local natural
environment such as stone, clay, wood and thatch. Burnt clay and bricks are of the most well-known and
oldest construction materials used. The Babylonians had known (Glaze Clay Bricks),an Ancient Greeks and
Romanians had lived in houses made of natural stone, clay and wood and such materials had use in Western
Europe [6].

In the Arabian Peninsula, and Arabian Gulf countries the use of local building materials had prevailed
in traditional buildings where local stone and sea stones were used as basic building material as well as clay
and wood.
11-Second principle: Adapting with Climate:

A building should adapt with local climatic and its different weather elements. At the moment of the
building is completed, it becomes a part of the environment and has exposed to the same effects of the
weather elements such as, sun, rain or wind as anything else in the environment. If a building is able to face

the pressures and climatic problems along with using all natural resources available in order to provide the
comfort of human inside the building, then, it can be called climatically-balanced house.

Human was keen to include two main standards in its shelter, namely, protection from the climatic
conditions and attempt to find an internal thermal comfort. Therefore; all of architectural natural styles have
been used by human to resist the harshness of climate. These styles are an output of the interaction between
two basic elements, the Natural wealth represented in raw materials and the Climate prevailing in the area
[7]. In UAE, more than 60% of the energy used in the operation and construction of building is allocated for
the production of internal artificial environment and thermal comfort (cooling and lighting), thus, the design
that takes into account the climate may be the best method to minimize the negative environmental impact of
most modern buildings [8]. The standards adopted for achievement of the principle of adapting with climate
are in (fig. 4).
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Fig.4. Standards of the Principle of Adapting with Climate [by Author]
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I11- Third principle: Respect for Users and Customers:

Green Architecture pays great attention to human as well as its needs which occupy the core of such
attention, Green Architecture pays attention to the issue of conserving energy and resources in addition to the
attention paid by the designers to the importance of respecting environment, where human safety and

security are its top goals, the standards for achieving the Design for Human Comfort as the following:
I11-1 Achieving physical Comfort, Physical Security& Safety:

Achievement of physical comfort is a part of achieving the psychological comfort for human inside a
building, which can be pursued through the Climatic Comfort such as, (Thermal comfort, Quality of internal
environment, Sound comfort and Light comfort). Achievement of physical security and safety is essential
upon designing the building in general, this can be made through achieving security against the natural
disasters such as earthquakes, hurricanes and fires, as well as achieving safety structural systems through
using appropriate building materials along with suitable construction method systems emphasizing quality
construction [9].

111-2- Achieving Psychological and Social Needs’

Achieving psychological and social needs aims at achievement of psychological comfort for the
residents of a building, reflecting positively on the productivity of individuals, and a human architecture
should be made in order to achieve psychological and social comfort through meeting habitation and shelter,
security and safety, emotional and social needs.

I\VV- Fourth Principle: Respect for Site:
Green architecture design should respect the site and data of a site must be taken into account when

making design-related decisions. The basic objective of this principle is to set a building in a manner and
style which do not make substantial changes in a site. The Principle of Respect for Site is a call for the
designers to use design methods and ideas that would make the least possible changes in the building site.
The architectural character of a building should be harmonized with the environment in terms of historical
and social aspects. In generally, architectural character of a house reflects the image of human civilization
and affects the character of the community and poise of the individuals within it in both healthy and
psychological aspects. Considering the contemporary architecture in UAE, we find that it lacks the
architectural character reflecting its identity and heritage but it turned to follow what called "Architecture
International Style" which dictated by western architects on the global community for the purpose of
unifying the architectural and planning thought all over the world without taking into consideration the
environmental, civilizational and cultural differences for each community.
V- Fifth Principle: Universal Design.

All the principles of green architecture must take into account in an integrated manner during the

process of building design or master plan of the city, but may be difficult in practice to achieve all the above
principles. Many of the buildings and houses in the heritage of local architecture in Gulf, for example, had
given the forms and used architectural elements "green” and this was reflected in the use of natural materials
available to the environment, or in the use of interior courtyards through the provision of shade during the
day and stored for the cold air at night, and the air tower used to ventilate the rooms in the directly of
prevailing winds or to ventilate the tunnels, but the use of wooden patterns elements helped to break the sun
with the provision of privacy, all of these architectural elements and other former will still be able to use in
our new modern buildings after developed in accordance with the requirements of and techniques of the
times and the degree of progress, as well as the growing interest in the construction industry on human health
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and the environment to give hope to the spread of thought and the principles of Green Architecture as a
major tributary of the future architecture in the twenty one-century (fig.5).

1.Group of water sun-heaters. 2.Balconies in cases of hot weather.

3.Narrow pathways. 4.0penings under slaps (for roof cooling).

5.Windows facing the internal court yard. 6.High ceilings allowing the cool air to move around.

7.Wind catchers. 8.Wet areas for cooling the air entering the wind catcher.
9.Green areas in the land-escapes. 10.Drainages.

11.Basements. 12.0uter walls with limited openings to reduce the heat exchange.

Fig. 5. Universal Design in Hot Humid Climate [By Author]

VI- Six Principle: Recycling& Reused:

Due to the rapid increase of population and constructions number, million tons of construction and

demolition wastes are generated and such wastes are growing steadily and should be disposed, which can be
reused or recycled, in accordance with the information provided by the National Association of Home
Builders (NAHB), the rate of the funds spent for disposal of the wastes resulting from the construction of
100 houses is estimated by USD 50.000 [10].
Based on the above, it is necessary to develop an effective plan for management of the wastes using
reduction and recycling options. Recycling Principle urges designers to minimize the use of new resources in
the buildings they design and asks them to design and construct the buildings in a way that makes such
buildings themselves or some of their elements, at the end of their life span, a source and resource for other
buildings, this means that a designer should take into account, when taking design-related decisions
particularly upon choosing the building materials, life cycle of these materials and how they will transfer
after the end of the life span of the building as the traditional form of the life cycle of any building is a linear
process consists of four main stages (fig.6).
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Fig. 6. Regular form of the life cycle of a building.[By Author]

Among the methods followed to minimize the use of new resources, we mention the following:

Re-use of spaces and buildings for other functions and activities: On the regional level, we find that some
of the old residential and archaeological buildings were reused as tourist restaurants or heritage hotels
particularly in Dubai like Al Bastakiya, Qasr Al-Hosn in Abu Dhabi and Al Muwaiji Palace in Al Ain city,
and as cultural and social centers.

Recycling materials, wastes and building remains:
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Structural solid waste is defined as solid non-hazardous waste generated from the different activities of the
buildings, demolition, construction, and the materials left at the sites include: asphalt, reinforced concrete,
cement blocks, wood, glass, aluminum, pipes, boiler pipes insulators, wires and ceiling tiles ...etc.

The United States Environmental Protection Agency (EPA) estimated that (136) million tons of the solid
waste of construction and demolition were generated in USA during 1996; the greatest part of such waste
comes from demolition and renovation of buildings while the remaining part comes from new constructions,
the total waste generated in Emirates of Abu Dhabi was 5,755,503 million tons in 2009, and in Dubai was 85
million tons in 2012 [11].

Recycling is an important method to minimize the use of resources and new materials where most of the
debris resulting from industrial products and as inappropriate disposal of such debris is a serious
environmental problem threatening the human safety
Focus on the use of recyclable materials:

Recycling contributes to preservation of environment and reduction of pollution through its role in
achieving the following:

o Preservation of materials and energy resources.

e Minimizing the power consumption through recycling.

e Saving of energy by minimizing of production operations.

o Protection of environment from harmful and toxic substances resultant from manufacturing industries.

Conclusion:

e The Green Architecture principles applications in Hot and hot humidity zones aim for Reducing of power
consumption Decrease the UAE's Carbon Footprint, Providing a comfortable and healthier internal
environment for the building end users.

e Green Architecture is the process of designing building in a manner that respects the environment, taking
into accounts the effects and use of the environment and maximizing the harmony with nature.

e The Green Architecture protects environment from harmful and toxic substances resultant from
manufacturing industries and the Green Buildings promote the users healthier and increase employee
productivity.

e The Green Architecture Design principles which take into account the local climate conditions may be
the best method to minimize the negative environmental impact of the new modern buildings.

The UAE government calls to start new architecture design strategies to apply the Green
Architecture principles for the new coming buildings for reducing the consumption of energy in order
to decrease the UAE's Carbon footprint.
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Yapduau baccam

MPUHIIATBI 3EJEHOM APXUTEKTYPHI B J)KAPKUX ¥ BJIA’KHBIX KJIMMATHYECKHAX
30HAX

Tpomvruinennas pesomoyus npusena Kk ObLICmpomy pocmy noceienuil u nepenaceienuro. B yenom,
cmpoumenvHomy cekmopy omuocumcs okono 60...70% nompebenus mMupooco npousgoocmea sHepeull u
npupoousix pecypcos. Hoevle 30anmus 6 copodax cmpan Ilepcudckozo sanusa u 6 OAD cozoarom ux
COBPEMEHHbIL apXUMeKmypHulLil CIUTL U POCKOWHDBIL 00pa3, 0OHAKO CHIOUIHOE OCMeKIeHeHue 00MO8 He
coomeememeyem  YCI0GUAM HCAPKO2O KAUMAMA, GIANCHOCTIU U MECMHbIM MPAouyusim U nIpusooum K
8bICOKOMY NOMpeOaeHUI0 SHepauU 0/ 0becneyueHus: Komgpopma eHympu 30anutl. B cesa3u ¢ smum, ¢ yenvio
COKpawjeHuss nompe0OieHus Hepeunl U YMEeHbUleHUs 8blOPOCO8 YyeleKucio2o eaza npasumeibcmgeo OAD
npusvleaem K paspabomke HOBOU cmpamecuu CMpOUmMeILCmaa ¢ paspabomroll u npumMeHenuemM NPUHYUNos
3€NIeHOL APXUMEKMYPbl.

Knwouesvie cnosa: npunyunvl  o3eneHenuss NPOEKMOos,  6LAICHOCMb, COIHEYHASI paouayus, meniogou

KoM@popm, nompedieHue sHepeul
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