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In less than 40 years

® .
_ (2013-2050), world High Fertility
| population will grow 3 e o o o
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. Evolution of world population WIS S
[ml (WO I'ld, 1750-2 100) gourcer\g:“EIabor;?ed \'F\)fl'lth Repart authors on the base of DESA {1998); DESA {2013)



With an increase in
income

Half of the global population will
have a higher per capitaincome
than current income in OECD
countries.

Even though the highest absolute income
increase will occur in QECD countries, BRIC
nations (Brasil, Russia, India and China)

will multiply their GDP per capita by 13. On
average, this factor will quadruple in the rest
of the countries.

And in cities

The whole population increase
will happen in cities.

More than half of the global population
already lives in cities. But future growth

will almosts exclusively happen in urban
environments: by 2050, there will be more
people living in cities than there were living
on the whole planet at the beginning of this
century.
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Growing population ... in renewed social

demands and productive
habitability: new conditions, and
homes and non- 2010 2050 supported by
residential oo acceptable social
buildings x1,35 models
Anincreasein This new habitability
population will is expected to

mean going from AUIGar o e produce homes

nearly 1,900 ﬁﬁﬁ X1,68 ﬁﬁﬁﬁﬁ with less dwellers.

million homesin

' - from 3.7 persons
gozloootr(;ﬂﬁg:]hiln per home in 2010 to 3
2050 AAARA  hosigsteckm2 MAAAAAAARN QOSBGTSQUQSI;’%;??TSOQ
’ ARAARN x1,87 ARAAAAAAN 23m2/dweller in 2010 to
This will require an ARAAAN ARNAAAARA gg&n\i{tﬂ"‘g'tfér'g;eﬁg
increase in housing : - .
stock from 160,000 hahh oo bulings (2] hhAAAAN quality.
million m2 to nearly service buildings (m
300,000 million m2. n T o B B 2o Bo B B Built areas will also
Br Ba Ba Ba x1,70 0o Bn Bn Ba Ba Ba Ba e L P
Likewise, demand for 6.6 g%g\?{;rﬁ%ﬁﬁégs‘?gﬂ
service buildings - non- - . .
residential - will entail ) PR TR , progressing society.
growth equivalent to X0,79
nearly 70% of current area
-nearly 38,000 million m2. home area
Approximately half of this growth
will occur in BRIC countries. X1’30



In grder to create

and maintain |

this habitability, 2010 2050
the building

sector’s need for bk 2

resources will m2Z  x1,76 m2

swell dramatically

New resources will be nerss
needed to construct the -
buildings that will, in ﬁ XI949

turn, satisfy the need for
habitability.

emissions

Modern construction direct building :
materials demand is close to 2T/ @@ )(1 40 @ @
m2. Emissions produced during 4 ? 2
their manufacturing process rise to

approximately 0.5 tonnes of CO2/

m2.
population

A strong increase in built-up area .
will entail a large increase in the XI’35
demand for building materials,

energy, and the emissions produced

in the manufacturing process.




] L#)
But today there .5 16,8°C
- are strong global &
environmental &
7 limits to resource Qé}
« | availability 2
; Q
| Climate change produced by &
man-made GHG emissions he)
&0 —| é?’ o RCy
Climate change mitigation is ane of the Q& fo& %
determining challenges, key to our society's Q G
7 future. The latest IPCC Report 2014 shows us, Qg? QS' +4 ,SOC
once again, the urgent need to act, offering Q 6
40 | 4 reference scenarios - including actions Q(.’ Lo -*»’1.,1:;?
and economic costs - refated to different ' Lo © L
transformation speeds af our productive maodel, % ?Sg n
_ towards a less emitting one. i if
20 — k.
P4 ok
0o
O T I T LT T T T T T T T LT T T T LT T T T T T T T T T T LT T T T T T T T T I T T T T T I T T T ITTTITTTITTT L]
3 - 2 S 5 s 8 - g
— — ~ — ~— o™ ™ o |
- 2 B RCP 8.5, RCP6, RCP 45 yRCP 2.6 are different ios defined by IPCC
CO m Evolution of annual world CO2 emissions Units: GHCO2/year ¢ PPN
2 (World, 1750'2100) Sources: Elaborated by Report authors on the base of IEA {2013); IPCC (2014

+2°C



FO“OWing current ' . Evolution of annual global and building sector
=2 @MFigure 8 i
tendencies, by @.ﬂ

2050 the building

C0O2 amissions {(World, 2010-2050)

sector alone will be o (g%f’

responsible for all Bhoo = &b

the global emissions ™ . A «

that the 2°C increase . . - 5\@?

scenario allows. T - «°®

Itisimpossibl imable . g &% A
wen Itisimpossibleto reachdesirable [ b R s p ¥
a+s climate change scenarios with ! 40 o® S5 FEPAS ROPS ’guc?% RCPAS RC
5‘5.:__‘. the current building sector | — g@&aﬁ ac? 45 ﬂ{"RCPE acpé R
"'""‘ If, by 2080, building energy demand . a0 "6 RCP6 RCPO

3

is satisfisd following currert tendencies,

markad by the bulding sactor's present ; _
situation, this sectorwill produce allthe . 7 59
GHG global emissions that the IPCG '

report considers would result in the ™
s b | cosautdngsscor 505 Billngsecor 635 Budngosdor 951l
temparatune since pre-industrialtimess, Y :

o B T

Soling the habitability necessities

: : 0 > = > Sy =
that the population  growth  until | | | ‘ | | |
2080 will demard reguires a daep 3 2 = = =
transformation of the building sectar, & & & & S
accompanied by a global change i our B0 and 208 are different soerarics tefined by |EA
whole productive systsm. : Units: GEE02 year

" Sources: ERbaratsd by Report authars onthe base of 1EA (2003); IPCC (2044
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ildi ‘ Evolution of annual global and building
In 2050’ bui ldlng 8 ©©SMSector CO2 emissions in different scenarios

sector emissions , (World, 2010-2050)
could be brought , &
: Q-

down to 23% of € g o%° o®
the emissionsthat & Bl o g Foreas e
the 2°C increase ® @Y s OV
scenario a %&‘;@w P : s

. : AS " o156 Ra ¥
predicts for that ‘ﬁ‘:‘; At Oy

year = 3]

The building sector must : —
reduce its emissions’ share :

significantly

20—

Emissions derived from energy
use in buildings could be reduced to
reach less than the current (2010)

26% of total annual global emissions,

= ilding sector gDSsBuilding sector 6DS Building

thus contributing to climate change £DS Bui
mitigation, based on low temperature o d] 2DS""“lldlﬂgSector2I:n33,.,ﬂd
increase scenarios. ] "8 Sector 2DS Bysir-
d'ﬂg eC&)rZDst[dmg

2050—

Units: GICO2/year
Sources: : Elaborated by Report authors on the base of [EA (2013); IPCC {2014}
Note: 6DS and 208 are different scenarios defined by IEA
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NIVELL 6

LABORATORIS
BP LOGISTICA
SALES DE SERVEIS

BM A_INVESTIGACIO
SS.ComUI

NIVELL 5

LABORATORIS
BP LOGISTICA
SALES DE SERVEIS

BM A_INVESTIGACIO
S$S.COM

NIVELL 4

LABORATORIS
BP LOGISTICA
SALES DE SERVEIS

BM A_INVESTIGACIO
SS.COMUNS

NIVELL 3

LABORATORIS
BP LOGISTICA
SALES DE SERVEIS

BM A_INVESTIGACIO
$S.CoMUI

LABORATORIS
BP LOGISTICA
SALES DE SERVEIS
BM A_INVESTIGACIO
SS.COMUNS
A_SOCIAL

NIVELL 1

LABORATORIS
BP LOGISTICA
SALES DE SERVEIS

BM A_INVESTIGACIO
SS.COMUN:

2LABS 150m?+7 LABS 100m? + 2 LABS 50m

A_TECNICA

ENTREP.

3A+9B
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1. PELL TECNOLOGICA QUE DEIXA PASSAR LA RADIACIO SOLAR DIRECTA.

2. GALERIA ACTIVA QUE ACUMULA RADIACIO | LA TRANSPORTA A LES ZONES
FREDES.

3. CIRCUIT DE CLIMATITZACIO AMB INTERCANVIADOR APROFITANT EL NIVELL FREATIC
| APORT SUPLEMENTARI D'ENERGIA DES DE LA XARXA DEL DISTRICT-HEATING.

4. CLIMATITZACIO INTERIOR MITJANGANT FORJAT RADIANT.

5. RENOVACIO DE L'AIRE DES DE LA GALERIA ATEMPERADA MITJANGANT
CLIMATITZADORS DESCENTRALITZATS AMB RECUPERADOR DE ENERGIA.

6. COBERTA ALJUB COM A ESTABILITZADOR TERMIC

7. PLAQUES FOTOVOLTAIQUES PER A ACONSEGUIR EL BALANG ENERGETIC 0 DE
CLIMATITZACIO.

|

6 |

7 3 |

2

PELL TECNOLOGICA QUE IMPEDEIX EL PAS DE RADIACIO SOLAR DIRECTA AMB APORT DE
LLUM PER REFLEXIO.

CIRCUIT DE CLIMATITZACIO AMB INTERCAMBIADOR APROFITANT EL NIVELL FREATIC.
CUMATITZACIO INTERIOR MITJANGANT FORJAT RADIANT.

RENOVACIO DE LAIRE DES DE LA GALERIA ATEMPERADA MITJANGANT
CLIMATITZADORS DESCENTRALITZATS AMB RECUPERADOR DE ENERGIA.

PLAQUES FOTOVOLTAIQUES PER A ACONSEGUIR EL BALANG ENERGETIC 0 DE
CLIMATITZACIO.

CIRCULACIO LLIURE D'AIRE A TRAVES DE LA PELL

FREE COOLING A LA NIT MITJANGANT LA VENTILACIO NATURAL | LA REFRIGERACIO PER
FORJAT ACTIU CONNECTAT AL INTERCANVIADOR EN MODE FREATIC.

COBERTA ALJUB COM A ESTABILTIZADOR TERMIC.



= = : » -u: !ﬁl'/ ‘
..rJy“’:"]{Z‘{.:” 1‘)/ i




| "
--._-a“.i

it sl




-.-,:{%‘?—'@ i
e




Secciones transversales
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3.20e+01
3.16e+01
3.11e+01
3.07e+01
3.02e+01
2.98e+01
2.94e+01
2.89e+01
2.85e+01
2.80e+01
2.76e+01
2.72e+01
2.67e+01
2.63e+01
2.58e+01
2.54e+01
2.50e+01
2.45e+01
2.41e+01
2.37e+01
2.32e+01
2.28e+01
2.23e+01
2.19e+01
2.15e+01
2.10e+01

Temperatura (°C) en un plano vertical que corta a
las salas de espera de planta baja
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05_BIOCLIMATE
EYPSRE PASSIVE AND ACTIVE SYSTEMS

FTBRIENR G

winter performance

sun energy penetrates mmm

into the interior space BIEE

and heats the internal e no climatization
surfaces BlEE needed in this space

BTl means energy

BiBiE savings

L
W LI

heated air is kept inside Bisls

the building EiElE
iElE

Eials
alale .
giEln pre-heated air

EElE introduced to the

offices take air from the , mmm green holow through
: the terrain

protected space — a00
| o0 /

_

B!

[1[1[]
[I[1[]
L1

ATURE | OWERS IN LAOSHAN

o Office for Sustainable
Architecture. Barcelona




06_BIOCLIMATE
EYPSRE

protecting skin keeps
energy outside while
allows sunlight
penetration 32°C

air input

offices take air from the
protected space

PASSIVE AND ACTIVE SYSTEMS

FTRIERNR G

summer performance

CHEE]

CEE

BRI

warmed up air is
naturally evacuated

no climatization

L

CE

B

LI

CHE

CIEE]

L

L

B

CEE

EEE

BB

L

HiBiE

CELEL

LI

BB

HEE

[0

needed in this space
means energy
savings

pre-cooled air
introduced to the
green holow through
the terrain

—

[0

LI

ATURE ' OWERS IN LAOSHAN

o Office for Sustainable
Architecture. Barcelona




07_BIOCLIMATE
EUSR | WATER CYCLE

KB

rain-water storage

green water tank roofs
storage rain-water and
feeds constantly
terraces vegetation

surplus rain-water
storage to water nearby
vegetation

ATURE ' OWERS IN LAOSHAN

o Office for Sustainable
Architecture. Barcelona




08 BIOCLIMATE
EYPSE ENERGY PRODUCTION
BERREAE
fotovoltaic + solar thermal + wind power
solar vacuum tubes

produce hot water | % %‘ESQ turbines produce
electricity

L
il
1

il
fotovoltaic cells 1]

integrated in high-tech . i
enclosure produce [1[]
electricity

L
L
L
il
[
Il
L
L
Il
L
L
il
Il

ATURE ' OWERS IN LAOSHAN

o Office for Sustainable
Architecture. Barcelona
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Opcié SIMULACIO ECOTECT: Carrega aparells B0V M2 Total SIMULACIO ECOTECT: Carrega aparells 400/m?2 Total
Calefaccio | % estali| Refrigeracio | % estalvi] estalvi | Calefaccio |% estalvi| Refrigeracio | % estalvi | estalvi
21 |Edifici base 6,46 KWhim?2 140,63 KwWhim?2 3,09 kWhim?2 125,14 KWhim2
02 |Base + aillament 5,76 KWhim?2 11% | 136,32 KWwhim?2 3% 3% |07 KWhimZ| 94% [ 103,94 KWhim?2 17% 29%
03 |Base + atrios 6,45 KWhim?2 0% 120,70 kWhim?2| 14% 14% 247 kWhim2| 20% 88,28 KWwwhim?2 29% 38%
Base + atrios+
04 [millares (aillam, 5. 19KkWMWh/m2 20% | 105,93kWh/im2 | 25% 24% | 1,15kwhim2 | 63% 73 40kWhim?2 41% 49%
lameles, coberta)
05 S;LJ PrOIecCio atrios | < japmhimz | 20% | 102.98kwhim2 | 27% | 26% |1.15kwhim2| 63% | 66.3dkwWhim2 | 47% 54%
26 |C4 + efecte arbres 5. 19kwWhim?2 20% 104 18kWHhim2 | 26% 26% | 1,15kWh/m2 | 63% 71,52KWhim?2 43% 51%
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cerdanyola del vallés J
pluviometria: 582 1/m2any (. /
vent dominant: oest 1-3m/s (a m‘,\q_..u
T mitja estiu: 30°C /

T.mitja hivern: L°C /
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REFERANCE BUILDING

O

FORM
COMPACTNESS-1
200 kWh/m2 year

PASSIVE SYSTEM SOLUTIONS  ACTIVE SYSTEM SOLUTIONS COMPENSATION FOR PROD.

3
3

:

£
i
5
e
s
2
i3
3 ﬁ
z c
L =

FORM
COMPACTNESS-2
139 kWh/m2 year

NATURAL LIGHTING
+HIGH EFFICIENCY
121 kWh/m2 year

INSULATION
91 kWh/m2 year

NI ceoTHERMY

73 kWh/m2 year

W’ﬁ _.:oaort__\gr._.zn
B 68 'm2 year
N

A\

WIND
51 kWh/m2 year




EMBEDDED ENERGY
2.12GJeq/m2
REGARD. CONV.
A 10% gurLpin

CO2EMISSION

0.21 tnCOz2eq/m2
REGARD. CONV.

-56% guioing

MATERIALS & WELLBEING /

CULTIVATE GARDEN
4.5 tnCO2/year
REGARD. CONV.
15% guioive
INTR. VEGETATION
1.5 tnCOx/year
REGARD. CONV.
n 5% suioing

AIR CYCLE /

AXVC\VCS WATER COLLECT.
LAY
[A\X\Y\M 842 m2/year

LAAAAAS|

@R \WATER STORAGE

q 492.57 L/m2 year

WATER CYCLE /

E nnmmzwce“
ey 0.34tnCO2/year

. Yoo

PRODUCTION

31.04 tnCO2/year
T

RAINFALL

585 L/m2 year
DIRTY WATER CONSMP.
0.13 m3/m2 year

o ¥ 3 ......_.|.__________________________m

OPCIONAL
DEPURACIO

NEGRES

Al
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