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Development and Future Trends of Sustainability Concepts and Green Buildings

1-Introduction

Urban planners of the twentieth century assumed that cities were supposed to be unsustainable. It became
an accepted trend that cities import and consume natural resources and produce and export waste and
pollution. This resulted in significant problems of pollution, lack of green spaces and inefficient transport
systems, depletion of water, food, and energy reserves on our planet earth. The building sector is the main
contributor to the problem , as consumes about 40% of global energy and contributes about 36% of CO2.
In response to the deteriorating situation, Green Building Movements emerged and aimed at inducing a new
responsible behavior that balances consumption and resources to support current and future generations.
Then the World Green Building Council was established with supporting regional green councils such as
the Green Building Council for the Middle East and North Africa (MENA).

2-Sustainable Development

The United Nations Conference on Environment and Development (UNCED) was held in 1992 in Rio de
Janeiro to deal with this deterioration in the Earth’s ecosystem. It adopted Agenda-21, which declared that
“meeting the needs of the present, without compromising the needs of future generations”. It obliged the
world governments to adopt sustainable development as a main axis in all their future plans, focusing on
three pillars, namely, the environment, the economy and social requirements as shown in Figure-1. Agenda-
21 also emphased the concept of best practices for more sustainable design and construction compared to
the ongoing none sustainable practice.
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Fig-1 Three pillars of sustainability

3- Conceptual issues in sustainable development

Various sustainability concepts were introduced over the years in relation to sustainable development, and
those issues were described in various synonymous as shown in following brief discussion.

3.1- Ecological Foundation

It is the base of sustainable development. It is the management of natural capital with the following ecological
principles: carrying capacity, adaptability, conservation, recycling, restoration, and renewable resource use.
3.2- Ecological Footprint

It calculates how much biologically productive area is needed to provide resources consumed, and to absorb
wastes and pollution produced by given a population. It is described by the following equation:

Level of ecological sustainability (ES) = required resources/ available resources

In fact, most of contemporary living standards violate the principles of sustainable development because
ES > 1.

3.3-Urban Ecology

It is a strategy for living that allows us to fulfil social and community needs, but within the carrying capacity
of our earth. It creates a balance between urban and rural environments, while providing for the real needs
of communities. It maintains connections to the natural systems that ultimately sustain us.

3.4-Urban sustainability

It is the state of urban conditions in which resources are greater than needed by community (EF < 1) at the
present and continue to the future. It is characterized by intra generational equity and well-balanced quality
of life. Its community is self-reliance, and has economic vitality and diversity. It aims at the protection of the
natural environment with minimal use of non-renewable resources.
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3.5- Green Architecture

Architectural practices with rational use of natural resources, reducing energy consumption, and improving
environmental quality. They consider the whole life of buildings: design, building, and occupation. They
achieve healthy living quality, reduce resource consumption, reuse recyclable resources, protect nature,
and eliminate toxics.

Synonymous terms are: Green buildings / Sustainable Building/ Sustainable architecture/ Eco-architecture.
3.6-Eco-City

Some countries introduced porotype pioneering Eco-Cities, in reaction to the alarming crises of unbalanced
environmental and socio-economic factors. They rely entirely on renewable energy sources with, zero-
carbon, zero-waste ecology. Examples are Masdar City in UAE, Hammarby hn Stockholm in Sweden,
Dongtan in China, and Al-Mouj City in Muscat-Oman Figs-2&3.

Fig-3 Al-Mouij city urban space
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4-Conclusions and Recommendations

e Any society that continues to use critical resources unsustainably will collapse.
e The present population on earth with the present growth rates in consumption of resources cannot be
sustained, and it is heading towards a disaster.

e Population growth must be controlled within acceptable levels of global resources depletion and
environmental pollution.

e The consumption of non-renewable resources must be planned to be at a declining rate, and must be
supported by increasing rates of renewable resources

e Balance must be created between demands of humans and the development of ecological environment,
with less consumption and more utilization.

e Wast introduced into the environment from human activities (such as CO2) must be minimized and
rendered harmless to biosphere functions.

JWUI

213l 6 @IV il din) go Jglaidy (uwaign)l slaiclg Judl) duyell dig)l Madc 1

usgi) buo 10 dclull 6 clidg (<l &bl juleng pgean) Jlginy 5925 L))l Junaign)l
GO el Suall @y ge Jusub Jols ige 0. lgud dllg 2022-7-30 tuwdl pgy (g0 6l
T Sl puiiq dyind) djiiho pUAS Glaniwlgal) pgwgall Gagl dblell guwaigall &l
- (801201 51N 6 elprr3)l

WilSo Gud adej @)ool Juwaiga)l ®WEgq vl Juuigoll 5N Golall B! Jv Jgqlaiy .2
j03Gol) AW & paill 6g2il vyl (uwaigall s3] O eIl @)L iw V1 duwaip) Olwwgog
@)ge0> 0 6@ 02022 Jgbl18-17 pg) &Sl Janll: Jlgiay P Hnollg ol P Gwaigll
.apll ;no

6yl go W) /Wwijglo (6 dolaiwnll dsaiillg Sl hyhsil) @l Jgall jaigall adeuw .3
2022 Jgbi 15-13

Email: GBC.IEU.BGD@GMAIL.COM
Facebook:alall S jall/ &3 jlasall dunigl) and



[ [ { ¥/
J W ¢ V VAR
Republic of Iraq é ¢ Gload) &) ggan

Engineers Union-Architectural Department

4 larall dcudigh) and - (ppadigaal) 44085

Green Building Team GREEN = BUILDINGS g1 padl) bl (3 8

-

\ : 2022/08 F Ukl 13 i)

G -
s ‘-—d k.

TR - . '________,_«‘ \_%” I
__é.‘ 4l

el Suall (G40 gie / Guad ate Jljgw .o / 69.].1.) Jo LSDL.).J

GDUDL olb) (12gy JgiSall Slwill Gjubiwil ywaigall
Joo WS . gl wpb 692 1966 gSwgo / e pglys e Job
. 6)loal) gSwgo 2990 — 1974 @jlawo @waid 0l)giSo dalgd e
O3 6 61)giSo @bl 35 g g Aw) 80 e Ol 2dq
ojlosl Jlao 6 linlél OfS), &jlosoll Gwaigh J1o Jor dcgiin
ola9) daoly 6 ol wjuo o a9l Lle Opbl s . diwlg
- Jlgi 2dlg walgo a) .1984 ple (jo ole Pl je jj 620lg
)| apjoll dohioll - JJWI puloill Wlad 1 aionclgog oWl i)l
- | . R oo - Sl puleill 6gay Dyl jsjall/ pglallg aoldaillg apyil)
SES S 0 1 als) o)L ohubiwylg dololl iUl o 229)l 6 Cjud 1987
0Jljgqg «2lay Wlolg (JlSw g jlacll 6)ljgq Jaaill 6)ljg Jonid LS
0J)ljg «Hiwl cadgll Jlgog ‘Usz_u.uJI 6q)l Jlguog <L SII
W)l diall grre .aolib! 6)ljgg Jail 6)ljgg (ol Jlatbulg OL2LYI 6)1j9q i12g)giS D Ganllg a3l
T_cqp.u_o Jqund Je 2j b m2).2016 pla)l ©18)g 2006 plall 2io (912 @lol) 2la) dan) wlw il pronil)
010l jghillg poiznllg &l G023) (o3l Juo 6 Uiy

OlpH YN 6 joiwog W)l OLwljallg &gyl Joljal) o129y daoly (6 diylg §jlasll cgHgo (un)jai) pld
Slinllg 8jlosll 6 OG> Cuw ALaiD) plé . 2013 plall o DV AN &S 6 WL Jo9) (gw)ois Sliwl)
(0 gD g .aali’nll dgall plgo 9 G P1 0jgog D16g)l JolS 2o 1992- 1987 plgeil) 4611 6L (Gblial 9
2020 Jldwaigll als Jdéj 0 adlwlja) pewlg ola) Gooly 0 &)jloon)l dwaipll pud JLuwgoll olgpl
dwosnil Olhhinllg Owljall go a9l L6 pDLL WS ol deoly LI &V OWSI ,6Lg &kl
Q)1 0 areoJl drotlel arb Ul go 229l alinaillg

Pl 0 UDUD slbj (129) JgiSa)l Jjub (sl Juwaigall L Jo Lwaid Gjubhiwl udl Jo
puloil 6)ljg) DI &)juhiw V1 Ol w§all 2515 2129) G001 - wwaigh AUS 6 duwaigh Oluhiwdl Liso
9 Wwolwi lgnie (J1Sg 1980 ple ISl 13D Joc OUlaY (gDl @il hendg ¢y . alall daulg el
Jo 129l |23 GJUbiwl Jooll 6 dhghll alpuno JUS Jog .62c Olgiwlg RiSoll L le Gopboll digp)l
) jU6 &jlowo dd)luno 12 g dwodeill &L apld Olwljrg puolns 10 i &)jloso)l O unallg gyjlia))
P2 LD b 69 .80l aalisall gjuholl go 129l A g laS .62dio &10gS > pjliio 8q .aalinll jlgAl
')uno)l 02D (0

Email: GBC.IEU.BGD@GMAIL.COM
Facebook:alall S jall/ &3 jlasall dunigl) and



Republic of Iraq é ¢ Gload) &) ggan

Engineers Union-Architectural Department 4 laral) duigl) pasd - Cppeaigual) 485

Green Building Team GREEN BUILDINGS g) padl) Al 38

—

N 2022/08 gl 13 :amd)

= — - ti:

ar . I . 4 %
——#‘ um—Ld R — — “-"* "'—"‘]} if_‘]

" 9l29) Ao gquio pundh dlols pjldi olaclg W)oWIl I olay ool JUWill 6g2) (6 aSjunall -
JS vulhio e dlols pjla) olaci 29) pglo)l asq awaig)l als (J1" Jgil dbyoll L,_0 24i0)l cjall
Apio

awolnill go als)l oWhio ge dlolsio Ol / @nilwa)l daola)l (6 anjil als cquio olacl -
905 g 3w a0 Wit VLG L) dlols)l ijlasa)l duolw ]

aw)i &41Sq awaigll alSq VDI AlSq &P 6 pglall &lS) douwgill A DY oW Pal olaci -

1989 — (ogoll o dlols]l agll polnill Hlnkh3o slacl - @)pWI O Vb als cqubo olaci -

Jols) aplunall DWhioly aoWl adgqll pjldil slacl - G&ogSs)l daol) wlwil hihioll cquio -
a0l Oledgi) JolSin puwan Jocg deolal) Swlwil hhia)l 21465 90 469SJl daoly Oledg)
“ 1990 plall Jils padgq

bl ads) dlols)) &lnai)l Olhhin)l olacl - 86gS)1 daoly 6 bl 41S equio -

0gan)y "PWI pwdl" Jolsio Wlublg prons - Jlswil 6 Jlolen)l HLE 81S auwgd cquibo -
6P AlS D Olbad jawg 635U DI 291g3q drayleil

2nidulg 8jlovl &S 6 dPg)isIPl Guwll jSjo gqpian -

denla)l OWlhin) JolSin)l (gqi)l pydil slaci - dwbls)l (6 " dlw plap " (pjeill dGaoL cquio -
ol candl &b Jlack Jus go (owdl hihhal) OUlis] dcgaao go

2030 ple &) @)oWJl / slasy deola) golw il hih3o)l eélg) duwaig)l &jubiwyl Oloadl -

awlnj - auhll Ojliwallg &godl dclin) dola)l aSpill / dulll olgall LY (sjIP) jSyo gquiro -
" lols

dlolS io gl prolns (Rpw 60) 222 VWAL 6 joo 11 Jig)l OLathiwa) ,2590) plony cqubo -
- S -~

alols p1olnj aubyl oo - 83)gui)l 6 8Wgall 6P12)1g 2ubpl Ojno ggpido -

.Olpblg 8210139 algl p1oln’ "a1iS w 6259 20" 625Ul iSw oo ggpbo -

4na3 aYqi dlols piolnj cbypSl 4D - 2129y 6 ibg)l 6ihuwl jSpo cqpho -

.alols piolnj - cypS)l ald i -

MiiS 10 6259 16" <Ly SN diLg) iSw oo 31415 cgpibo -

2layg Jogallg §jnul 6 §)2)1 didhinll plonig hihsi egpio - -

Email: GBC.IEU.BGD@GMAIL.COM
Facebook:alall S jall/ &3 jlasall dunigl) and



Engineers Union-Architectural Department
Green Building Team

/ . V
Republic of Iraq é .

Question & Answer /Eng. Hardy Zangana, LEED AP BD+C

Energy Recovery

1- What is Energy Recovery?
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Energy Recovery is a methodology of capturing some of the energy that gets wasted through any

system to make it more efficient.

2- How is it applied to Buildings?

Modern buildings are designed and equipped with Mechanical Ventilation Systems, Central Heating
and Cooling Systems, Generators, Appliances and so on.
When these systems operate, some of the energy gets wasted in terms of (Heat, Conditioned air,
Flue gas, etc.) Therefore to make the system hence the buildings more efficient some of these

wasted energy could be re-used.

3- Is there an example of how wasted energy gets recovered in buildings?
Yes, lets take the generator for example, a heat exchanger (Careful Design Considerations Needs to
Be Done) could be used around the engine exhaust and / or the engine cooling fluid radiator to
recover some of the heat to be used to pre-heat domestic hot waters or boilers (See Figure Below)

Exhaust Heat
Exchanger

tt

Engine

Pre-engineered
within CHP

Heat Exchanger | !

m

Site Heated Water

Two Site Connections

Site Cold Water
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Here is another one, in central heating and cooling systems an Energy Recovery Wheel or Plate Fame
Heat Exchanger could be used to pre-treat the air before entering the unit Heating or Cooling coil, this
will help to reduce the required power input to condition the air to the required temperature.

Supply Air
(25.6°C/ 66.8% RH)

Fresh Air
(32°C/ 74.31% RH)

Return Air
(23°C/ 55.4% RH)

Exhaust Air
(29.2°C/ 73.2% RH)

4- What LEED rating has to do with Energy Recovery?
LEED rating system for buildings grants points to the buildings that use Energy Recovery in the HVAC
systems.

5- What are the challenges in using Energy Recovery?
Using Energy Recovery will have some restrictions and considerations just like any other systems out
there, here are few generic challenges:

a- Calculations: really good calculations needs to be done before using Energy Recovery to make sure the
system is efficient, cost effective and trouble free.

b- Maintenance: Adding extra components to any system means additional breakdown probability
maintenance.

c- Cost: Some end users, especially investors who build buildings to be sold to a different occupant will
shy away from investing extra budget to use Energy Recovery (Unless it is required by the Authorities
or Codes)
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