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Megatrends

Megatrends
« Carbon Emmissions
* Climate Change
 Water Problem « 2030: 60% of population in cities
« Scarcity of Resources « Energy/buildings/mobility/water
« Depletion of Fossil Fuel infrastructure are key

»  Population Growth Demographic Change
« Urbanization * 65+ generationwillnearly double

by 2030 (from 7% to 12%)

 Need for adequate
infrastructures as well as heath-
and elder care

Climate Change
» Cities responsible for 80% of
Green House Gasses

* Need for resource efficiency and
environmental care

Globalization & Urbanization
 Global players/trade volume
increase

' LIEGE iy
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Global Building Assessment

ENVIRONMENTAL IMAPCT

CLIMATE CHANGE

RESQOURCE DEPLETION

HUMAN HEALTH CRITERIA

WAlTER INTAKE

HUMAMN HEALTH - CANCEROUS

EUTROPHICATION

HUMAN HEALTH = NOMCANCEROLIS

SMOG FORMATION

QZ0OME DEPLETION

PERFROMANCE GOALS

CLIMATE CHANGE

HUMAN HEALTH

BIODIVERSITY

SUSTAINABLE MATERIALS

COMMUNITY

ECONOMY
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Global Building Assessment

) Reduce contribution to global

Enhance individual human health

Protect and restore water resources

Protect and enhance biodiversity and ecosystem services
Promote sustainable and regenerative material cycles
Build a green economy

Enhance community quality of life
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Assimilated Definition

Indoor
Environmental

Quality
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KPIlI’'s and Assessment Metrics
You can’t |

manage
what you

don’t
measure.
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Existing Rating Systems
R— nzlmmmmw S

@J I'FNT"}"G EOILDING 1BO OKOPASS FNDEEWERTUNG

LIVING BUILDING CHALLENGE COUNTRIES EDUCATION + RE!

USA CANADA IRELAND MEXICO

)
el

breeam nl

BUILDING

cradletocradle

Dt En Fa g o KT s s B0 hinrvah
..25;......, Y

OKOPASS
Osterreichisches Institut
fiir Baubiologie und Baudkologie

EPBD

Haute Qualité Environnementale

( A S I; E E ™ i ‘ ’ Belgian Sustainable Building Council

; Osterreichische Gesellschaft
i zertifizierun fii hhaltiges B
:J?jf&ttaus ertifizierung ur nachha t"?::sﬁﬂu

ildings Design Lab




Usability of Green Building

Rating Systems in MENA

Table 2 Criteria analysis and results summary

Perf I:l-ﬁ;‘laﬂl'_‘ﬂ

Checkliztz Computer Monitoring
Goals Programsz & Commizsioning
Prerequisites and Rating System
PR5 51% 31% 6% 12%

51 5281 33% 44% 9% 1494
Q3AS 43% 365% 6% 13%
PEBRS 39% 35% 8% 18%

LEED NC 38%% 40% 8% 1494
EREEAM 40% 35% 9%% 16%

Table 3 Comparing GPRS, SI 5281, QSAS, PBRS, LEED & BREEAM regarding
criteria assessment categories.

Itemnsz of comparizon

“Green building rating svstem

GPRS &I 5281 QBRASR PBRS LEED BREEAM
Site Selection 13 22 51 12 26 28
Energy Efficiency 25 40 T2 44 10 19
Water Efficiency 30 i 48 43 35 ]
Materizls 10 3 24 28 14 20
[EQ 10 18 42 a7 13 13
hManagement 10 1 24 13 - 12
Wazte - 2 - - - -
Cultuze & Economics - - 39 - - -
Innovation - 7 v 3 4 -

Attia, S. (2014) The Usability of Green Building Rating Systems in Hot Arid Climates, ASHRAE
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Usability of Green Building
Rating Systems in MENA

Site

100

Innovation ‘ nergy

Management Water

Waste Materials

IEQ
«=$=GPRS «=i=S| 5281 e=w=QSAS =#=PBRS -®&-LEED -=-BREEAM
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Sustainability Assessment Approaches
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Developed vs Developing World
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Developing Developed
* Majority of construction activities found here * Market that drive value of buildings
* High aspiration for developed countries « Strong regulated market

* |nnovations market
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Static Comfort vs Adaptive Comfort

* Majority of construction activities found here * Market that drive value of buildings
* High aspiration for developed countries « Strong regulated market
* Innovations market



Static Comfort vs Adaptive Comfort

* Majority of construction activities found here Market that drive value of buildings
* High aspiration for developed countries « Strong regulated market
* Innovations market
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Static Comfort vs Adaptive Comfort

* Majority of construction activities found here * Market that drive value of buildings
* High aspiration for developed countries « Strong regulated market
* Innovations market

université
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Static Comfort vs Adaptive Comfort
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Static Comfort vs Adaptive Comfort

Beirut, Lebanon
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What I1s new?

Local and Affordable Sustainable Buildings:
What’s it new?

Targeting the assessment of low-technology buildings
with adaptive comfort models is needed in order to

make environmental buildings universal. The
environmental impact assessment of local and affordable sustainable
buildings should be comparable and enable building professionals to
better design and lead the construction in the developing World.

A certified building is not like a non-certified building !
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Principles of Sustainable

Buildings
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Sustainable Buildings:
Local and Affordable

Bioclimatic
Architecture

Shade + Ventilate + Insulate
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Bioclimatic Architecture
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Earth Ship

NEW MEXICO ALBERTA - MONTANA

8 VANCOUVE
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KAPSARC Villa B-19 in Riyadh, Saudi Arabi by SK Engineering & Construction



TAMassociati, Pediatric healthcare centre, Port Sudan, Sutﬁn, 2014. Image Massimo Grimaldi
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http://www.tamassociati.org/portfolio/healing-garden/
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Architects: Studio tamassociati — Raul Pantaleo, Massimo Lepore, Simone Sfriso, con Pietro Parrino y Gino Strada, Loéétibn; Soba, Khartoum, Sudar
- , - .
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Construction Technology

& Materials
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Sustainable Buildings:
Local and Affordable

Bioclimatic
Architecture

Shade + Ventilate + Insulate

Construction
Technology & Materials

- Circularity + Biobased + Earthen + Waste -ii-SBDLAB
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Bio based Materials

(J Harvestable maturity in 10 years or less
Leafa

Finding out a new function for a daily used

material using loofah in everday shower gave Jereed
the chance to observe the material’s properties

and how its over lying like mesh construction Here we present a smart and utilized table with X
allowed it to emit light , which inspired me to simple design for laptop or eating while setting
design a lighing unit using the material, Leafea ©On your sofa. The product is all made from

was exhibited in design is a verb in Biblotheca Palm midribs which is processed to meet the
Alexandria. needs of consumers and is considered a green

product.




Bio based Materials

J Egyptian Furniture Export Council

w

O Tree Free Wood
O Palm Leafs

O Cotton straw

U Rice straw

LIEGE

université

Q‘a..n -
44032 2l ]13] Al 2007 =g 27 -2 142855 sdaa a12 sl Y

1)) adda g | gl e gk tasia (g aaa Jlad) A
| e J21 9 BpliS 23S oo Aslina B W) (A3 aladil

Sl dua g 1 aaial

W) agh cghll (e Bada 4 gl dslig **
g o I g3liga o g 5 e il
laalle 3 juaia dygh CpeSal Culacdl AL
A g5a B atp gl e B g
‘5.\“ JJY' ‘,.».S Cra a\;_g.d\ olalald) P‘J&.}m‘
Jeia g adl) ..s‘gla\.al_u\wl.:.:...a&m‘
1 G v Sleliall Yiaa zii: Laa ¢13 gl dgladl
mﬂ-ﬂj \_ll.l..«l‘ ul.ﬁl.hul.a.u.._u u-ﬂ-“J _;_)An.n_uh." @Lua‘_,..ﬁ dailal) 5 tuall
‘\.z:;Lui_,ich MSS.:J.\ elis 3l gas O janl) 4 a0



Bio based Materials
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Replacement of steel by bamboo
reinforcements in latest generation of
concrete !
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https://www.buildingcentre.co.uk/supermaterial/bamboo-reinforced-concrete
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Abu;;gddan Community School under construction. Photo credit: Hand®®ver. Founded by construction engineer Radwa Rostom.
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bbu Gaddan Community School under construction. Phot credit: Hand Over. Founde onstruction engineer Radwa Rostom.
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Atgy Gaddan Community School under ructi®n. Photo credit: Hand Over. Founded by constructign engineer Radwa Rostom.
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Social housing in Formentera, Spain
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Container Medical Compound for
Salam Centre, Emergency Ngo

Keay:

1. Bamboo sun baffie

2. Metal roof

3. Solar collectors

4. Thermal insulation

5. Bathroom

6. Container structure

7. Opened container doors
8. Window frame

ﬁ; e . . - . &= SBD LAB
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-~



Architects: Studio tamassociati — Raul Pantaleo, Massimo Lepore, Simone Sfriso, con Pietro Parrino y Gino Strada, Loéétibn; Soba, Khartoum, Sudar
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Building Services
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Sustainable Buildings:
Local and Affordable

Bioclimatic

Building Architecture
Services Shade + Ventilate + Insulate

Construction
Technology & Materials

U H\Egte / Circularity + Biobased + Earthen + Waste
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Almost 2 billion
kilograms of
biomass are burned
daily in low and
middle income
countries

;l; LIEGE
université



Approximately 80%
of the total global
exposure to
particulate matter
occurs indoor in
developing
countries.
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Develop and
Implement cooking
stoves that are
cleaner, more
efficient, practical
and affordable for
slum dwellers.
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-Co-Creation

-Share needs and
preferences
embedded In their
current cooking
practices.
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L'appartement est situé dans un Une coursive fait le tour de La porte d’entrée de I'appartement
immeuble @ R+3 et a structure de I'immeuble a chaque étage desservant est partiellement ajourée pour
poteaux-poutres en béton. les différents appartements. _ laisser passer I'air de 'extérieur.

Nulle séparation entre la chambre a La cuisine dispose d’une fenétre Chambre du fond.
coucher et le séjour. horizontale donnant sur un espace
extérieur.




Improvement of the Indoor Air
Quality in Housings of Ho Chi
Minh City (Vietnam)
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Installation d’une turbine rotative
sur le toi\+ bouches d’extraction

| s “:_—_A_T__l—f-_“_'i-":'.“_’,—‘:?;—_—-_:_—__,ﬂ_,__V__ ‘
| x | /L‘ -

% * LIEGE
.» université

Houmam Milliani, Improvement of the Indoor Air Quality in Housings of Ho Chi Minh City (Vietnam) — SBDLAB



Choix de la VMC :

ENCOMBREMENT (mm) - POIDS ..........oooovvvrsvrserssssssssss . Ventilation individuelle simple flux
' ' VMC - simple flux autoréglable

i Ty COMPACT

@125

ar
ol

) 1
Il O []]

Cuisine @ 125 mm Sanilires © 80 mm
|

85
125

2125

15 m*/h 30 m*/h
Potite vitosso 452 58 myh 154 18 m¥h 30436 m¥h
Grande vitesse 2135 m¥h 153 21 m¥h 30442 m¥h

Cette VMC est capable d'extraire les débits calculés pour la cuisine et les toilettes méme a petite
vitesse : 58m?/h pour la cuisine et 30m?3/h pour les sanitaires.

Récapitulatif :

» Colt VYMC: 168 euros
» Conduits :
Diameétre 127 mm : reliant 1a cuisine a la VMC > coit : 40,30 euros
Diamétre 82 mm : reliant les toilettes 3 la VMC > colit : 36,54 euros
# Grilles d’amenée d’air : 14.56 + 12,10 = 26,66 euros.

Total : 271,50 euros

-,
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Socilal Acceptance
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Sustainable Buildings:
Local and Affordable

Social Acceptance

Bioclimatic
Architecture

Building
Services

Shade + Ventilate + Insulate

Construction
Technology & Materials

U H\EQE Circularity + Biobased + Earthen + Waste






1. PV Street Lamps
2. Water Pump

3. Singer Machine
4. Tollette

5. Open Kitchen

université ‘— Sustainable Buildings Design Lab
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-Co-Creation

-Share needs and
preferences
embedded In their
current cooking
practices.
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Social Acceptance

Occupant comfort aspirations are

high. ke R
« Can we provide good comfortable = uassanraray
and healthy buildings using ARCHITECTURE
bioclimatic and low-tech F R THREOOR
solutions? £

- Many architects are delusioned e TR
from the classical architectural WEBLD B
education and practice that does ’j o S
not take into account |
anthropology and middle class
aspirations.
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Conclusion
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Sustainable Buildings:
Local and Affordable

» Aesthetics remain an important

feature in architecture Social Acceptance

* Urban Density & Air Pollution

« Social Acceptance
« Standards

* Regulation

Bioclimatic

Building Architecture
Services Shade + Ventilate + Insulate

Construction
Technology & Materials

Circularity + Biobased + Earthen + Waste
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Conclusion

Aesthetics remain an important feature in architecture

Urban Density & Air Pollution

Social Acceptance

Standards

Regulation
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