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Oll power



Looking Earth from a different point of view...
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Ecological footprint
...Isrelated to human demand on the Earth's ecosystems. It measures how much land and water area

a human population requires to produce the resource it consumes and to absorb its wastes, using
m@waﬂmg)ttemhmmibgy Attp://mww.worldmapper.org



Today we need 1,5 equivalent planet Earths to
provide the resources we need In a sustainable

http://www.panda.org/about_our_earth/all_publications/living_planet_report/
\V.VZEa2\W/



The ecological footprint is a Biocapacity is a measure of
measure of human demand on the available supply of natural
the Earth's ecosystems. resources.

Both indexes are expressed in hectares of productive land

http://www.footprintnetwork.org



Impact



Ecological footprint trend: 2050 scenarios

equivalent planets
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a shift from fossil fuels
to clean energy can lead
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why IS so Important?



green schools

Today VS Tomorrow / Short Term v. Long Term ENMISONMENTAL TRELINE -
Pe rs p ect ive 2050 80% Total Carbon Reduction

Emission Reduction

40% CO, reductions (Germany)
34% €0, reductions (UK) -
20% C0, reductions (EU 20:20:20 targets) All new buildings to meet Low and Zero

Carbon Standards (EU)

Zero Carbon New Non - Residential
Buildings (UK)

Zero Carbon New i ial Buildi (UK)

= Future regulations / legislation

LEED v4 - Carbon

LEED v3 - Cost of Energy
Procel Edifica -Voluntary

= Fuel cost & carbon quotas COP 15 Copenhagen Summit 09

COPERAGEN

Global Financial Crisis

= Technological developments / innovation

. ﬁ ol S 2007 EPBD : Implementation across EU
u Beyo nd com p liance o — ISE (Indice de Sustentabilidade
e Empresarial ::'f‘!_rsng
= Maximizing independence f@ Jorburg Summi 02 sooy L Feromanceof Suidngs Drecive B,
= Demographic transitions : ool B
.. .. 1999 — —
] Rema|n|ng competltlve Dow Jones Sustainability Index
\%
i LEED v ‘\\?
1997
1992
e PassivHaus Standard w
e ——— for Residential Buildings
(Germany)
1976

Energy Savings Law
(Germany)

=
@ First World Oil Crisis ﬁ
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| green schools

Implementing best practices in managing
climate-related costs is the minimum
required to remain competitive
Go beyond operational effectiveness and
become strategic
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green schools
l l I l environmental factors tOday tomorrow

pollution
noise/air

|

energy

climate/outdoor

biodiversity amenity transport

energy i

r

limate/outd i
Wramenty - (k) water

biodiversity

waste

. extremely relevant

very relevant

relevant

not very relevant



sustainability
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Environmental Design
Approach is to design low
carbon buildings that
naturally respond to the
dynamics of the local
external environment
whilst providing an
internal environment that
is comfortable to end

o

users.

Design Methodology
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Responsability
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HVAC CO, equivalent emissions per unit area

DESIGNED

o @\C

MC A



HVAC CO, equivalent emissions

DESIGNED BUILT



20587

DESIGNED

HVAC CO, equivalent emissions

BUILT
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BUILT PROJECTS

5368

tC02-eq/y

=
~
~

-17% thanks to technology
-36% thanks to architectural design! Ve



From 2006 onwards
MCA buildings and
office activity have
saved about

8225 ton CO,-eq

This data is referred only to the actual constructed buildings analyzed in this survey

T cusrell aEhilics

MC A



8225 ton CO,-eq
are equal to...

..a round trip to the Moon on a space shuttle
..0r a soccer championship matchday in UK

..139 millions cups of coffee consumed every day In Italy

.2 billions e-malls

T cusrell aEhilics
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Diversity of cultures
and
ecosolutions will be essential
for
people in the future



Smart guy
For a smart (eco) solutions
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PV cells




For a new social housing plan

( under costruction)

MC R



LOW SATISFACTION

THEHOMEASUTILZATON ystrmentand
innovation aera

A

THE CLOSED
HOME

THE HOME AS A REPRESENTATION
HIGH SATISFACTION Makno & Consulting




X PREZz0 DEL PETROLIO X AVMENTI (oSTi (ASA IN 2o ANNI

DATI NAZIoNALI PREVISIoONE
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A HOME FOR elOO OOO
Low (05T, DREAM HOME
LOW ENVIRONMENT AL IMPACT

zeRo BILLS, ZERo (o,
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strategie ambientali ‘@ ‘f
estate i\
zero emissioni di CO,
orientamento ottimale
protezione solare

impianto solare ed eolico
pompa di calore geotermica
caldaia a biomassa
raccolta acque piovane
mobilita pulita

orti urbani - cibo km 0
inerzia termica

spazi verdi

i
== = = =



strategie ambientali
inverno

zero emissioni di CO,
orientamento ottimale
apporti solari
involucro ben isolato

. . . \\.}'-“‘;-‘{;ﬂ
impianto solare ed eolico ‘@
pompa di calore geotermica - .

caldaia a biomassa
raccolta acque piovane
mobilita pulita




Aler

Nuovi alloggi per studenti















strategie ambientali
estate - inverno

retrofit involucro esistente
raccolta acque piovane @
sopraelevazione a basso consumo

solare termico e fotovoltaico
allaccio al teleriscaldamento




New Headquarter for ARPA

Agency for the protection of the environment

Ferrara ltaly
(under costruction)
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maik euciaels anchisess



Office type 4

Daylight factor analysis performed with Radiance







strategie ambientali
inverno

camino solare

effetto serra

luce naturale

strutturain legno

pompa di calore ad acqua di falda
involucro ben isolato

\j W] : 'I | L -_ : | 168 |
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strategie ambientali
estate

schermature solari camino
ventilazione naturale

luce naturale

struttura in legno

pompa di calore ad acqua di falda
corti verdi

Tswvvheseve s ewevenSrsve Bowenfonmwrwerrre s e vywre s

R sl b

MC A



11,9kgC0O02/m? year










Competition for the Bord Gais
Networks Control Center

ireland





















MIPIM Award for green building 2011
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PROSPETTO OVEST

senza lamelle frangisole con lamelle frangisole

W N N
M

percentuale di riduzione dell'irraggiamento solare
in ESTATE dovuto alle schermature esterne
FRONTE OVEST = 66%

SAmBAnEG:

i cusredla arEhiics
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Parallelo

Office building in Milan
CENED certification
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strategie ambientali
estate - inverno

0 emissioni CO, per la climatizzazione - impianto fotovoltaico - pompa di calore ad acqua di falda




Cugnaux

International competition for
the Multicultural Center
France
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strategie ambientali A@
estate

ventilazione naturale
raffrescamento 0 CO,
impianto fotovoltaico o
pompa di calore,

ad acqua di falda

raccolta acque piovane
struttura in legno

1257
1




strategie ambientali

inverno O /@
struttura in legno p

involucro isolato S SR e

atrio interno come serra
riscaldamento 0 CO,
impianto fotovoltaico
pompa di calore-

-ad acqua di falda
raccolta acque piovane




GHANA

Office building in Accra

Green stars certification

MC A
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maro cucisella  archisess

MC A

M T R e T e T LT

l'*'







Hours of Occurrence

600 -

500 -

400 A

300 “

200 -

100

Day time Natural Ventilation

ACCRA
(occupied hours - 8 to 20)

Heating Required Natural Ventilation Cooling Required

0.0% . 13.7% . 86.3%
0.0% 9.0% 91.0%
0.0% . 53.7% . 46.3%
0.0% 28.5% 71.5%

—\Winter (Dec-Feb)
—3pring (Mar-May)
—3Summer (Jun-Aug)

= Autumn (Sep-Nov)

10 15 20 25 28 30 35 40 45

External Air Temperature, °C

50 55 50 55



Environmental Design — Irradiation Mapping
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21st December
12 am \
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21stJune, 12 am
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Daylight
analysis

Glare
analysis

Analysis Grid
DE

Inselation Analysis
Tl Sunlight Hours

lhm flan [0 bt
EHEEOTRET f

i
BEBEREE: - - ; -

EEBEEREE: ¢ -

Average Daylight Factor on a Typical Floor

Glare Analysis

Average daylight factor 3.62% Discomfort hours << 1h/day
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Shantex

New Headquarter
China
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strategie ambientali

estate

luce naturale

tetto verde ‘\\ \
energia solare \-.\ _
trigenerazione \

facciata schermante

\
ventilazione geotermica®,
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AOSTA

New university campus




































CLASSE ENERGETICA B

progetto preliminare

CLASSE ENERGETICA A

performance obiettivo




1. shape efficiency -31% surface to volume ratio

sv 0.39 0.27 0.26



2. shape efficiency -38% envelope surface

13084 mg 8120 mq



3. Insulation levels +20%

U wall 0.15 wmz-c 0.11 wmz-°c

U windows 1 . 3 W/m2°C 1 . 1 W/m2°C



4. Optimising envelope design

)

T
B0t gk -

shading design visual comfort

diffuse light thermal comfort
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P‘\
estate raccolta acque piovane impianto fotovoltaico 2 -~
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0 kgCO2-eq/m? year

30 kgCO2




solar analysis_winter

horizontal louvers allow solar penetration during wintertime

3.4.1 Analisi solare

OBJECT ATTRIBUTES
Avyg. Hourly Radiation

Sabus Range: 0.0 - 100 0 Weumg

{a) ECOTECT w8

analisi solare incidente sullinvolucro_invern

o_9-16




solar analysis_summer

shading sistem reduce overheating risk of interiors

OBJECT ATTRIBUTES
Avg. Hourly Radiation

“alue Rangs: 0.0 - 100.0 Whimi
cccccccccccc

* analisi solare incidente sull'involucro_estate_9-18

HEMEABRE. - . - :




envelope
50% opaqgue U 0.13 W/m2 T
oC s -
50% transparent U 1.1 W/m2
°C
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Building green Futures

Architecture for sustainable development
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Nasce “Building Green Futures”:

un’organizzazione non profit dove cultura e
tecnologia si fondono per ricreare spazi, edifici e
quartieri come sintesi/sinonimo di dignita’, qualita’ e
performance nel rispetto dell'ambiente

Integriamo architettura sostenibile e energie
rinnovabili per migliorare le condizioni di vita,
I'accesso ad acqua ed elettricita’ di comunita’ in
paesi in via di sviluppo
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Building green futures
La nostra visione

Reinventare 'ambiente costruito perche’ questo diventi
soluzione (e non ostacolo) ai problemi energetici e di
gestione delle risorse naturali

vogliamo produrre una nuova genetica dell’architettura
per un ambiente costruito che non consumi risorse, ma
ne permetta la moltiplicazione nel rispetto dell'ambiente
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Dignita qualita performance

Questi sono i principi che ispirano la nostra
missione: vogliamo dare dignita’ allo spazio costruito
e alle persone che ci vivono attraverso la qualita’
dell’architettura e la performance in termini di
condizioni di vita e di accesso sostenibile a servizi
essenziali



La prima partnership

N @
T
g green futures U N RWA

buildin



‘ o o ' mario cucinella architects

a climate neutral school
0 CO2, -70% water demand, O oil, km O food






THIRSTING FOR JUSTICE

PALESTINIAN ACCESS
TO WATER RESTRICTED

Oil, Peace and Palestine: Energy Key to Holy Land’s Past, Future

by Robert Bryce

il Palesting, Ran

of G0000 o 30 The

M UpaIon.

WATER IS A HUMAN RIGHT
srth of Jerusalem. Like other towr

AMNES“ ; . " 4 s |"=I THY OF poserty an
INTERNATIONAL :

s deemard 45 ey

the next two decades. Electricity demand

price, will be s ey

v wied |

ower plants in Lse

y th

Paank amd Gaza is
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o S i1 between
e =t o
e - which
- - -
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- Sy
= - — - i peophe
“ - - 4 on Gaa, operational since Maich 2004, has the capacity to
5 e megawatis of electricity, Mowever, it produces only about half -

e 1o Lack of vansponation infrastructure,

Waerld Energy Monthly Review Vel 1Ne.4  July 2005
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construction

excavation ground precast concrete ducts self build pillars



step by step process
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step by step process

excavations for }
foundations, water pillars
tanks and heat
storages

N

the school structure
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step by step process



construction step by step
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construction system
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0 water

from waterworks



Internal renewable water resources

e
F N
- _

brazil usa italy Israel west bank gaza strip egypt
F N k! } 208
f | J‘E :T
Sy 2L N
o o |
© o < Q Q Q Q
: s : o : d .
2 2 = o % © © ©
7 7 % A S S o
) Qv 3 N N N N
= = k=] o o o L
C o~ o N
() 8 8 g L0 D N
00 o 00
H S
[ Y
0 S
i N dt = N
I iy
| r‘i.z. Q‘?
P { Source : Review of World Water Resources by Country, edited by FAO, 2003






rainfall map

ar; .leashed
SAN PAOLO 1000 mm/year
ROM
RAMALLAH

PARIS 690 mm/year

LONDON

fg.
: GAZA
ot 400 mm/year
x LOS
ANGELES
Agaba
b LAS VEGAS

0 mml/year




water demand

full time

west bank  student 3 cooking

drinking e

22.1

WATER
DEMAND

Iitzzden

personal; 10 |
hygiene /

52 litres/day ab

&

"
L

[i::ﬂ

dish
washing

“e 0.1 cleaning



reusing wastewater

dish
washing

cooking 9 5
0

e

£ 9% rainwater
S~ surplus
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830 m3 wastewater 300 m2 0 km food for the
available for irrigation vegetable school canteen +
garden open air classrool

328
students
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passive design

11 kWht/mZ year

heating

Cltl()% COOLING REQUIRED

lighting

AKX

)

21st June

@ wind turbines

Solaw_ COMCEMWwA T,

|>‘

1#)/ trees reduces 21st December
i/ fi overheating risk

' g

: \ H = . AL
; ) N
stack : f 3 \

ventilatio \

evaporative /
cooling

radiant ‘ \
heating - = 0

vegetable garden

‘)\

2/ g - S ¢ (/

rainwater tanks + heat storages



seasonal storage + solar heatinn

O

sumn;er sun + seasonal thermal mass activation
30 m? solar heat storage during winter
concentrator

B R W ERG0
R




solar kitchen

11 m?2 solar concetrator
9.8 MW,, /y solar
energy




electric equipment

‘B

no. 4 5 kW wind grid exchange or lighting + electric
turbines or energy storage appliances
275 m? photovoltaic 51 Mw,/y




aim: zero CO2 emission

3x 5 kW wind turbine
2X 30 m2 solar concentrator

sun 2055 kWh/m2 year
wind 5.6 m/sec

328x w students

0% fossil fuels

53 MWhl/year thermal demand

50 MWhlyear electric demand

100% renewable
energy

Zero
carbon
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WINTER SUN
afternoon SOLAR CHIMNEY
black metal sheet
to improve air extraction
L
VENTILATED ROOF ¥ ,r
& 5
i 1 ’ { 2
VEGETATION ly s
SHADES THE ROOF “ts
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RAINWATER COLLECTION 4"
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OVERHANG SHADES-
THE FACADE i

HEAT
CHANGER
4

“STEEL LIGHT STRUCTURE

4

RADIANT PIPE TO | i

jlll_lﬂ I

EXTRACTION

8°C

SUMMER: EXHAUST AIR
{chimney effect)
FRESH AIR FROM
ROCK BED

HOT AIR.INLI:T \
{from heat exchanger|

ROCK BED
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le nostre prime iniziative

Il Workshop Permanente a Bologna e gli Hubs locali in
medio oriente, west africa e america

La Green School a Gaza e la partnership con UNRWA
(Agenzia ONU per i rifugiati palestinesi)

La campagna RIO+20 — “UNA SCUOLA PER TUTTI”: le
linee guida per il design e |la costruzione di una green
school nel contesto di programmi di
ricostruzione/sviluppo
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