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GREEN ARCHITECTURE EVOLUTION AND CONTEMPORARY
TECHNOLOGIES AT UAE

The United Arab Emirates (UAE) is facing a significant increase in the number of high rise buildings
that are associated with the industrial revolution in the region. These buildings mostly consist of facades
made of glass, leaving the thermal comfort function to the artificial technologies which require massive
power and energy to operate due to the hot and humid characteristics of the area.

To accommodate the diversity of the environmental conditions in the different climate zones, architects
need to consider a number of factors other than the creativity of their design to include the comfort of
individuals, the power and energy consumption, in addition to the environmental impacts associated with the
design. Furthermore, Thermal Comfort is considered one of the challenging aspects that require a special
attention during the design phase of any project.
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Energy-Saving Technological Standards in principles of Green Architecture Design:

The energy consumption in buildings are affected by a variety of factors which need to be studied
carefully when choosing the right technology to implement for sustainability saving energy and to apply the
principles of green architecture. These factors include:

The Design Process: Represented by the overall Architecture Principles & elements design, such as: the

orientation of the building, the design of external building envelope & openings, the finishing materials, in
addition to the operational hours and the purpose and activities of the building.
Prevailing Climate: The climate factors of the area (Temperature, Wind, Humidity, Solar Radiations ...)

and its effects on the required of air conditioning energy.
Topographic Situation: The location of the facility with respect to height from sea level and nature

topographic of the land which can be associated with certain environmental conditions.
Surrounding Environmental Conditions: Include the surrounding buildings, neighborhood, streets,

occupancies and exposure to sun radiation.

The evolution and the contemporary technology systems in the field of Green Architecture have
provided architects around the world with a variety of options that can impact and affect the sustainability of
the design. In UAE the Hot & Hot Humidity zones is facing a significant increase in building activities,
which require a lot of energy & power, in Emirate Of Dubai the power consumption has been increased more
than three times last 12 years between 2000 to 2012 (fig.1). Many researches find that energy conversation in
principles of Green Architecture Design can be achieved by the following main Strategies and Technological
Systems:

A- Cooling Energy-Saving Technologies:

Several studies point out that cooling system is the largest sector consuming energy in buildings. In
General the cooling system consumes (65...68%) of total consumption of electrical power in the building
(fig. 2). Therefore, monitoring and controlling the cooling system and reducing the needs of the buildings for
cooling operations is the most important and essential element in reducing energy consumption.
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Energy saving technologies are trending for their undeniable benefits for both the environment and for
cost saving. The implementation of these technologies is most efficient if taken into account during the
design phase of the project, design-adjustments to accommodate for the utilization of these technologies to
ideally achieve a cost-efficient and environmentally friendly design. The diversity of the available cooling
and ventilation systems has provided architects with options that suit the purpose and the requirements of
their design. The term Air Conditioning system is used to describe the science of applying engineering
aspects and technologies to control the internal environment by providing cool, dry and clean air despite the
external environmental conditions, thus HVAC systems are used for controlling temperature, humidity,
airflow and quality of air in buildings.

The practical applications strategies in energy-saving technologies can achieve with the association of
the following considerations:

¢ insulating thermal materials for external envelope (outer walls and roofs).

o Using double skin facade systems in high rise building to reduce the solar gain and solar glair.
¢ the Natural Ventilation and protecting the openings from the direct sun radiation.

¢ thermal controlling system to provide the sufficient cooling

B- Illumination and Lighting Energy-Saving Technologies:

Acrtificial lighting is the second largest sector consuming energy in buildings. Artificial lighting
consumes 15...20% of electrical power consumption (fig.2).

Providing the required quantity of illumination in the different areas of a building is quite challenging,
especially if associated with cost considerations.
Designing the artificial lighting control system requires the study of:

e The availability of natural lighting and its utilization.

e The use of photochromic panels as renewable energy.

¢ The control options sensors including the use of computers and smart phones for adjusting the lighting

as needed.
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Fig. 1. Electrical Consumption in Dubai — UAE [1] Fig. 2. Electrical Load Distribution for High Raised

Offices Building - UAE

C- Smart Building Systems
There is no doubt that with the current revolution in technologies, being able to live in an intelligent

smart building is considered a luxury. Nowadays, these intelligent buildings are receiving a significant
attention from individuals due to the privileges they provide for their residents. These buildings are



environmentally friendly, cost efficient, maintainable, and accommodate with the individuals’ needs and
requirements to achieve the highest possible levels of comfort. Moreover, the equipment and devices
implemented in these buildings are adjustable and automatable, providing the residents with a full control of
the environment they’re living in. Smart systems can be classified into the following categories with respect
to their purpose and functions:

1) Energy consumption and natural resources rationalization systems, 2) Security, protection and safety
systems, 3) Household appliances control systems, 4) Maintenance and development automated systems, and
5) Convenience and entertainment systems.

The benefits of Smart Technological System in buildings is contributing to reduce of the power cost
and energy consumption, increasing productivity, enhancing communication, providing safe, secure and
healthy place for individuals, in addition to providing areas for improvements and future enhancements and
increasing the demand from individuals to switch to smart-buildings.

D- Climate Integration Systems

Climate integration systems enable the reduction of energy consumption and provides comfortable
internal environment while maintaining an economical and an efficient performance. Climate integration
systems are classified into:

Envelope Systems: the basic function of the building envelope is to protect and to cover the interior

spaces from influence of the external environmental conditions by responding to sunny conditions, windy
and humidity to create a balance that maintains the internal environment to meet the requirements, to
providing a safe and a secure place for residents.

Mechanical Systems: used in association with the envelope systems to provide solutions for cooling,
lighting, acoustic and safety requirements in buildings.

Interior Space Systems: aims to provide comfort for individuals while supporting their activities by the
application of spatial, thermal, acoustic and visual performance standards that meet their needs.

E- Double-Skin Fagades System

In hot and hot humid climate, the envelope (Shelter) of the building plays a main role in saving of
consuming the energy and improving the thermal comfort and internal environmental performance of the

building, considering the type of the envelope design, aesthetic factors, multifunctional and integration
approach of the building. Michael Fox said “The primary goal of intelligent kinetic system should be to act
as moderator responding to changes between human needs and environmental conditions” [2].

Usually, this Double — Skin Fagades system consists of two separated layers of materials allowing air to
flow in the cavity in between naturally (External Glazing Skin of the building +Cavity Air Space +Outer
Layer Skin). The advantages of this system are covering protection from the sun glare and direct heat gain,
where solar shading devices can be placed on the outer skin [3].

Case Study: Al Bahr Towers - Designed by AEDAS

Al Bahr Twin Cylinder Towers are located in Abu Dhabi the Capital of UAE with a unique architectural
design. Abu Dhabi climate is classified as hot and humid weather as the temperature is around 40...46°C and
humidity of 85% in July/August.

1. The Contemporary Architectural Design Concept & Main Features

The Twin Office tower have a state-of-the-art advanced concept and sustainable design techniques, the
tower rising up to 150 meters, built up area of 56500 sqm, and accommodated over than 2000 employees.
The architecture design was aimed to create a landmark building to reflect the essential tradition Emirates
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architecture cultural and the modernist prestigious

lifestyle in Emirate of Abu Dhabi considering the
South West Green Architecture Principles [4].

The main design concept inspired from Geometry

Tower A Tower B

Traditional Islamic transparent patterns “Mashrabiya”
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Fig. 3. Sun Path/Site plan conceived as a dynamic facade which will open and
close in response to the sun’s path.

The cylinder curved type of the floor layout and tower profile gives a lot of adaptability, The main Core
cylinder structure has utilized for service area facilities (corridors, elevators lobby, staircases & vertical
transportation and the border for the offices open to the outer. The main Architecture Design Concept has
some essential feature such as:

1) Inspiration from Nature& Organic Design Style considering Envelope Adaptation, Energy Efficiency.

2) Inspiration from the Traditional Islamic Architecture which involves Geometry Pattern Composition and
Solar Treatment.

3) Sustainable Technology involving Air Circulation, Shading system and Renewable Energy.

2. lconic Dynamic Mashrabiya System (Double Skin facade)

The designer looks for solutions that will help reduce the energy use associated with providing internal

comfort by using dynamic double skin system, and the innovative design was the “Mashrabiya”. Moreover
“Mashrabiya” became the landmark theme design in these towers, and acting as a shading device.
The element Mashrabiya provides 80%...90% shading to the outer skin, accordingly fundamentally
diminishing sun powered warmth pick up as a direct aftereffect of its capacity to open and close because of
the fluctuating sun ways (Sun-path). Also, it will guarantee that insignificant direct sunlight enters the vision
territory whenever, reducing sun powered glare and decreasing the requirement for interior blinds.

The Conclusion and benefits of Dynamic Mashrabiya System

e Provide shading to the Glass fagade thus, reducing solar heat gain.

e Minimizing the direct sunlight penetrates the offices area and reducing solar glare.

e Mashrabia has adjusted the amount of natural day light, thus, reducing the use of artificial lighting.

e Allow using clear Glass with higher transparency and providing the users a superior viewing outside
the surrounding view.

e The Dynamic Mashrabiya System reductions the essential load for cooling from 140 kW/m’ to
100 kW/m?, which is has 20% reducing in total Electricity Feeding (AC and lighting usage), 20%
decrease in CO, Emissions ( 1750 Tons per Year) and 15% reduction in Cooling Plant Capital Cost
[5-8].

e The dynamic envelope system improves the environmental performance of the building.

e Advanced Technologies and computer science the and smart building Technologies Dynamic
envelope system strategies have effected of the Architectural World Styles and have improving
more creativity by conveying the Architecture massing styles from a Static situation to a Dynamic
situation.
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Conclusion

The integration of modern and advanced technologies( IT, Hi-Tech, Telecommunications) into the Green
Architecture Design of buildings is becoming a necessity to provide the required of thermal comfort, security
and safety for individuals while maintaining cost effective, environmentally friendly and green architecture
sustainable design at the same time.

Technologies and Green Architecture principles are being developed to meet the human needs to ensure the
provision of comfort and the feeling of a luxurious life. Further to the implementation of smart technologies
in the design improves for significantly enhance the efficiency of the building facilities, in addition to
reducing the total cost, the energy consumption and the environmental impact.

The UAE has provided outstanding examples for the use of these technologies in high-rise buildings that
take into account the difficult environmental conditions in the area, which integrated sustainable
technologies, Islamic architecture and bio-mimetic extrapolation into its unique design.

A.A.AJT05IH,
b.Yapduan

3BOJIIONMSA 3EJTEHONH APXUTEKTYPbI 1 COBPEMEHHBIE TEXHOJIOTYMH B OAD

B ceéa3u ¢ npomviunennoii pesonoyueti 8 Ooveounenuwvix Apabekux Imupamax (OA3) nabarooaemcs
3HAUUMENbHBIL POCM YUCHA BbLICOMHBIX 30anuil. B gacaoax smux 30anuii 6 OCHOBHOM UCHONL3YEMCS
CmeKIo, npu MoM peuwienue npooIeMbl Mensiogoeo Kom@gopma oOenaemcs 3a cyem UCKYCCMBEHHBIX
MeXHON02ULl, MPeOYIOWUX O02POMHBIX 3AMPam SHepeUuu 8 YCIO08UAX IHCAPKO20 U BIANHCHO20 KIUMAMA 8
paccmampugaemom pecuore. Ilokasano, ymo O OpeaHu3ayUU apxXumeKmypHo-npoCcCmpanCmeeHHou cpeokvl,
npu paszHoo6pazuu NPUPOOHBIX YCI08UU 8 PA3TUYHBIX KIUMAMUYECKUX 30HAX APXUMEKMOpY HeoOXo0uMo
yuumeleams paod OOHOTHUMENbHBIX (DAKMOPOs, KAK mMo. UHOUBUOVAIbHBIU KoMpopm u nompebieHue
9Hepeuu emecme € Y4emoM IKOIOSUYECKUX NOCIe0CmEUll, C8A3AHHbIX ¢ peanuzayuell npoekma. Bmecme c
mem Menioeol Kompopm ciredyem paccmampuéams KAk OOUH U3 CIOMHCHbIX ACHEKMO8, mpeoyloujul
0000020 BHUMAHUSA HA 8CEX CIMAOUAX NPOEKMUPOBAHUSA 1106020 0ObEeKMA.

Knioueswvie cnoga: Mawpabus, conrneunoe cusnue, NPOHUKHOBEHUE CONHEUHO20 MeNnad, Ccucmema

oXNaxNcOeHuUst, OUHAMUYECKAs CUCeMAa 8 MeHU, 080UHOU 8HewHUll pacad

U.U.Ujnjui,
£.wupdih

qULU2 LUrSurunesnkhesuL E4NL3Nk3PUL B4 dUUULUYUYPS
SthvunLnNahruvert UUE-0hU

Upynilnupbpwlpul hkpunhnfunipypub  hkwn Jugyws' — Upwpwlwh Uhwigyuy
Euppniyoiniabbpnid (UUE) Ghwwnymd E pupdpuhwupl) pkiplph pih qquyp wd: Upn pkliplph
dwlhwnbbph hwdwp  hpdbwlwinid ogquugnpdynid F wwwlhh, phn npmd  pbpduyhi
hupdwpun/bnnyepul pbnpph nidnidt wpynid F hp hwohy wphbunmulwi wnkhibninghwbbph,

npnlp  phumuplplng nwpwSwopowinid ong b juniy [ppdugh wugdwhbkpnod Fakpghuyh
huluywwl  Swhiukp ko wwhwbhonmd: Snyg F o wpyws, np phwlub  wguydwbbbph
puquuquibnipyudp wnwppkp  jhduyulub gnnpbbpnid  dupunupuybnwjui-nupuduloi

8



Upowuyph Juquulbpydwlh hudwp dupnupugbnhl wihpudbon F hwoh wnbly Up pwupp
Jpugnighs  gnpénbbbkp, hbsyhupp ko whhunnwlwlh  hwupdupugkbnngembp b Fakpghugh
Swhiwbpp ' hwoyh  wnbkng  bwhnugsh  ppuwlwiugdwl - hkw Quugws  Hppnghwlpod
hbwnbwmbpikpp: Uhwdwdwbwl okpduyhll hwupdwpwybnnipmnian whknp F phunwuplhl; npybu
pupn wnbkuwlbbphg Jkhp, npp hwwnnily nipwgpnipmnilt Foyuwhwbonid gublugud opjklnh
hwprugdwll pnynp thnyykpnid:

Unwigpuyhl pwnkp. Uuwppuphw, wplh dwnwquypnid, wplh obpdnippul GEppunhubgni,
unybpuyhl phiundh) hadwlupg, Iplinugh wpunuphl dwlunn

References

1. Dubai Municipality Report of Green Building. - 2014. — N 13. - 12 p.

2. Michael F., Miles K. Interactive Architecture. New York, USA: Princeton Architecture Press, 20009.

3. Selkowitz S., Aschehoug O., Lee E.S. Advanced interactive fagade-Critical elements foe future
buildings // Proceeding of Green Build, the annual USGBC. -2003.

4. http://www.designboom.com/architecture/aedas-al-bahar-towers/.

5. ADIC Towers Abu Dhabi Designed by Aedas.

6. Alotaibi F. The Role of Kinetic Envelopes to Improve Energy Performance in Building // J. Archit.
Eng. tech. - 2015. - N4. - P.149.

7. CNN. (2012, November 18). [Video file]. - Retrieved from
http://edition.cnn.com/video/data/2.0/video/world/2012/11/19/elwazer-eco-

8. Cool-Buildings. CNN.htmICTUBH. (2012, November 19). CTBUH 11th Annual Awards - Oborn &
Chipchase, "Al Bahar: Innovation [Video file]. - Retrieved from
http://www.youtube.com/watch?v=gW3CNCGGgTY.

Uolwwnwbph hpujwiwugdus L 22 yhnwlwul pnigkhg ghnufui b ghinunbjutihjulwi gnpdniubnipjui
puquypht Pptiwtvudnpdudp  «2Z2 dwpnupuybtunwiui b ohttwpwpwlwi hudwjhpibph  Yuynih
qupqugiwt  mphukph  pugwhuwyunud,  Logpund,  ubpgpdwh | wpwewplimpmibubph b
hwidtupupuljuibibph dpwlmd’ dpnwljwh dnithinnphiigh Yhpundundpy spugph opowiulymal:

Uimpwl Upuynd Uppkpunh, &p., wpnd. (22, p.Cpluul) - KCLUZ, wl. U Pudwiyubh wiy. Kwpunwpugbnngepul i
shtwpupniprul  wpnpjkdughl  jupnpuwnnphuw, wguwwjuwn., wqw., JSwpunwpwybnnippul  wnbkunipjul,
yuwundudupnupuybnwlui dunwignipui JEkpuwaguwl, JEpujueniglwlh, qknkghl wpykump b
wunnunipyul wdphnbh Juppsh nknwluy, (+374) 77074550, alo-art@mail.ru, 2wpdph Puuuunl (UUE, Upnt aph) -
&C2UZ, Qwpunuwpuwwylbunnippui nkunippul, guududupnupuybunwlul dunwbgnipul  Jepulwbgidwi b
Yekpwlwnnigdwl, qlnkghly wpykunp b wundmppul  wdphnl, wugppwing, +971506172610, sharafli@eim.net.ae
Anoan Apmém Anvoepmosuu, kawno.apx., npogh. (PA, e.Epesan)-HYACA, I[lpobremnas nabopamopus — Apxumexmypvi u
cmpoumenvcmea uM. akao.. An. Tamanana, c.n.c., kageopa Teopuu apxumexmypul, pecmaspayuu U pPeKoHCMPYKYuu UCMOPUKO-
aAPXUMeKmypHo20 HACieOust, U3AWHLIX UCCKYCME u ucmopuu, 3am.sas.kageopou, (+374) 77074550, alo-art@mail.ru, Yapghau
Baccam (OAD, A6y Jlabu) - HYACA, «agedpa Teopuu apxumexkmypvl, pecmaspayuu u  PeKOHCMPYKYUU  UCTHOPUKO-
apXumMeKmypHo20 HaAcieousl, U3SWHbIX uucckycme u ucmopuu, acnupanm, + 971506172610, sharafli@eim.net.ae

Aloyan Artyom Albert, doctor of Philosophy (PhD) in architecture, professor (RA, Yerevan) - NUACA, Research Laboratory of
Architecture and Construction by Academician Al. Tamanyan, senior researcher, Chair of Theory of Architecture, Restoration and
Reconstruction of Historical Heritage, Fine Arts and History, deputy head of the department, (+374) 77074550, alo-art@mail.ru,
Charfli Bassam (UAE, Abu Dhabi) - NUACA, Chair of Theory of Architecture, Restoration and Reconstruction of Historical
Heritage, Fine Arts and History, postgraduate student, +971506172610, sharafli@eim.net.ae

Ukplugugyky E' 07.03.2017
Ciapniifky Funguigpnipgul *31.03.2017


http://www.ctbuh.org/
http://www.ctbuh.org/
mailto:alo-art@mail.ru
mailto:sharafli@eim.net.ae
mailto:alo-art@mail.ru
mailto:sharafli@eim.net.ae
mailto:alo-art@mail.ru
mailto:sharafli@eim.net.ae

