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Arquitectura, Energia e Clima.
Fundamentos para o desenho da Casa Bem-temperada

Arquivo EG/ 1992

“Clima e casas ”. In, Vitruvius Pollio, Marcus - De architectura, Livro VI, Cap. |,
c.30AC

“Memorias de Adriano”, de Marguerite Yourcenar
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Banham Architecture |
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Environment ]
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REPORTS  SYNTHESIS REPORT  WORKING GROUPS  ACTIVITIES  NEWS  CALENDAR

ipcc

Reports

The IPCC prepares comprehensive Assessment Reports about the state of scientific, technical and socio-economic knowledge on climate
change, its impacts and future risks, and options for reducing the rate at which climate change is taking place. It also produces Special Reports
delines for the ion of gas

on topics agreed to by its member governments, as well as Methodology Reports that provide

inventories. Learn more about the reports here.

Special and Methodology Reports

Sixth Assessment Report: 2022

Special Report

The Ocean and Cryosphere in a Changing
Climate

September 2019

Synthesis Report

ARG Synthesis Report: Climate C
2022

September 2022

WORKING GROUP.
REPORT

WORKING GROUP.
REPORT

WORKING GROUP.
REPORT

Methodology Report on Global Warming of Climate Change and

Short-lived Climate 15°C Land

Forcers
October 2018

June:

Greenhouse gases (GHGs) released by human activities
increase the thickness of this “atmospheric blanket”,
causing the global temperature to rise, i.e. global
warming. To date, human-generated emissions since
the start of the Industrial Revolution (i.e. since “pre-in-
dustrial” times) have led to global warming of 1.0°C.

2.00

1.75

WORKING GROUP
REPORT

WORKING GROUP
REPORT

WORKING GROUP
REPORT

ARG Climate Change
2021: The Physical
Science Basis

ARS Climate Change
2022: Mitigation of
Climate Change

ARS Climate Change
2022: Impacts,
Adaptation and

Vulnerability = B

Febry

If these emissions continue at current
rates, we are likely to reach warm-
ing of 1.5°C between 2030 and
2052 - an additional increase of
0.5°C from today'’s level.

Current warming rate

1.50
1.25
1.00

Human-induced warming
0.75

Global temperature change
relative to 1850 - 1900 (°C)

0.50

0.25

Climate uncertainty for 1.5°C pathway

0.00 t

1960 1980 2000 2020

2040 2060 2080 2100

Human-induced warming reached approximately 1°C above pre-industrial levels in 2017.
At the present rate, global temperature would reach 1.5°C around 2040.

Adapted from the Special Report on Global Warming of 1.5°C (IPCC)

Eliseu Gongalves
Sebenta com matérias organizadas para apoio as aulas
MIArg | UC Arquitectura, Energia e Clima | 2019 4




Principios de sustentabilidade
em Arquitetura

FAQ1.1: Timeline of 1.5°C

Milestones in the IPCC'’s preparation of the Special Report on Global Warming of 1.5°C and some relevant events

in the history of international climate

The
Intergovernmental
Panel on
Climate Change
(IPCC)

is born

United Nations
Framework
Convention on
Climate Change
is adopted
(UNFCCC)

1988
Nov.

1992
May

negotiations

Kyoto Protocol
the world's first
greenhouse gas
emissions reduction
treaty adopted

1997
Dec.

Approval
session
for SR1.5

Paris Agreement
IPCC invited to prepare

Special Report on
1.5°C (SR1.5)

Scoping meeting

The
The Cancun © for(a gs:(gne
Copenhagen Agreement
Accord

Preparation and

113

global average temperatures
should not exceed 2 degrees
[Celsius] above pre-industrial
level...” 1996: EU Environment
Council conclusions JJ

113

strengthening the long-term global
goal (2°C) on the basis of the best
available scientific knowledge,
including in relation to a global
average temperature rise of 1.5 °C..... JJ

2009 2010 2015 2016 2018
Dec. Dec. Dec. Aug. Oct
113

.holding the increase in the global
average temperature to well below 2°C
above pre-industrial levels and pursuing
efforts to limit the temperature increase
to 1.5°C above pre-industrial levels... 33

FAQ 1.1, Figure 1 | Timeline of notable dates in preparing the IPCC Special Report on Global Warming of 1.5°C (blue) embedded within processes and milestones
of the United Nations Framework Convention on Climate Change (UNFCCC; grey), including events that may be relevant for discussion of temperature limits.

* Technichal solutions to tackle

sustainability issues

Sustainable set up *  Renewal of waste

Organise waste management .
Assign waste handling
responsibilities

Prevent the contimination of
materials

Design Production Maintenance Demolition
phase phase phase phase
*  Analytical and planning tools *+  Specify and document eco-friendly +  Softand technichal
*  Sustainability and energy efficiency products and services skills
considerations .

Source: PwC / ECSO Analytical report TO2

Resources efficiency knowledge

ECSO - Observatério Europeu para o Sector da Construgao
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“Sustentabilidade”?

(1) “que satizfaz as necessidades do presente sem
comprometer a capacidade das geracdes futuras de
satisfazer as suas proprias necessidades” (Comissao
Bruntland);

(2) “criacao de edificios que sejam eficientes relativamente ao
consumo de energia, saudaveis, comodos, flexiveis, no uso
e pensados para ter uma longa vida util” (FOSTER+
PARTNERS);

(3) “criacao e gestdo de edificios saudaveis baseados em
principios ecologicos e no uso eficiente dos recursos”
(Building Services Research and Information Association —
BSRIA);

(4) “E um problema dos maus arquitectos (...) A arquitectura,
para ser boa, tem implicito o ser sustentavel” (Eduardo
Souto de Moura)
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VENUSTAS

[— ENERGIA

Equilibrio SOCIAL

Aproximagdo
ao PROJECTO
SUSTENTAVEL

TECNOLOGIA MEIO AMBIENTE

”(...) projecto sustentavel diz respeito a reducdo do aquecimento
global a partir da poupanca de energia e 0 uso de técnicas (...)
com o objectivo de manter o equilibrio entre o capital inicial
investido e o valor dos activos fixos a longo prazo.

Contudo, projectar de forma sustentavel também significa
criar espacos saudaveis , economicamente viaveis e ligados
as necessidades sociais. Supde respeitar os sistemas
naturais e aprender com os processos ecoldgicos.”

(Brian Edwards/ RIBA)
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European Charter for Solar Energy in Architecture
and Urban Planning, Berlim 1996

“This situation calls for a rapid and fundamental reorientation in our
thinking, particularly on the part of planners and institutions involved
in the process of construction. The form of our future built
environment must be based on a responsible approach to nature
and the use of the inexhaustible energy potential of the sun.

[...] Architects and engineers must design their projects with a
knowledge of local conditions, existing resources, and the main
criteria governing the use of renewable forms of energy and
materials. In view of the responsibility they are thus required to
assume, their role in society must be strengthened in relation to that
of non-independente planning companies and commercial
undertakings. New design concepts must be developed that will
increase awareness of the sun as a source of light and heat; for
an acceptance of solar technology in construction by the
general public can only be achieved by means of convincing
visual ideas and exemples.”
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“We will seek to:

[.]

- Share knowledge and research to that end on an open source
basis.

- Evaluate all new projects against the aspiration to
contribute positively to mitigating climate breakdown, and
encourage our clients to adopt this approach.

- Upgrade existing buildings for extended use as a more
carbon efficient alternative to demolition and new build
whenever there is a viable choice.

- Include life cycle costing, whole life carbon modelling and post
occupancy evaluation as part of our basic scope of work, to
reduce both embodied and operational resource use.

N e - Adopt more regenerative design principles in
and BiodiveiSier Y our studios, with the aim of designing
architecture and urbanism that goes beyond
the standard of net zero carbon in use.

- Collaborate with engineers, contractors and clients to further
reduce construction waste.

- Accelerate the shift to low embodied carbon materials in all our
work.

- Minimise wasteful use of resources in architecture and
The twin crises of climate breakdown and biodiversity urban planning, both in quantum and in detail.”

loss are the most serious issue of our time. Buildings
and construction play a major part, accounting for
nearly 40% of energy-related carbon dioxide (CO2)
emissions whilst also having a significant impact on
our natural habitats.

For everyone working in the construction industry, FOU nding SignatorieSZ
meeting the needs of our society without breaching
the earth’s ecological boundaries will demand a

ndeeseianiiiaalll  Alison Brooks Architects, Allford Hall Monaghan Morris, AL_A,

clients, we will need to commission and design

buildings, cities and infrastructures as indivisible Caruso St John Architects, David Chipperfield Architects,

components of a larger, constantly regenerating and

self-sustaining system. dRMM, Feilden Clegg Bradley Studios, Foster + Partners,
The research and technology exist for us to begin that HaWOI‘th TomkanS, HOddeI‘ + Partners, Maccreanor LaVington,

transformation now, but what has been lacking is

collective will. Recognising this, we are commiting to Michael Wilford, Rogers Stirk Harbour + Partners, Stanton
strengthen our working practices to create Williams, Wilkinson Eyre, Witherford Watson Mann, Zaha Hadid

architecture and urbanism that has a more positive

impact on the world around us. Architects

Eliseu Goncalves
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DIRECTIVA 2010/31/UE DO PARLAMENTO EUROPEU E DO
CONSELHO
19 de Maio de 2010

Desempenho energético dos edificios

Energy Performance of Buildings Directive 2010/31/EU
EPBD

(5) O Conselho Europeu de Marco de 2007 sublinhou a
necessidade de aumentar a eficiéncia energética na Uniéo a fim
de alcancar o objectivo de reducao de 20 % do consumo de
energia até 2020.

(7) E necessario instituir accdes mais concretas para realizar o
grande potencial ndo concretizado de poupanca de energia nos
edificios e para reduzir as grandes diferengcas entre os Estados-
Membros no que respeita aos resultados neste sector.

(8) As medidas destinadas a melhorar o desempenho energético
dos edificios deverédo ter em conta as condicdes climaticas e
locais, bem como o ambiente interior e a rentabilidade
econémica.

Eliseu Goncalves
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DIRETIVA (UE) 2018/844 DO PARLAMENTO EUROPEU E
DO CONSELHO

30 de maio de 2018 (alteragso da Energy Performance of Buildings Directive
2010/31/EU - EPBD)

(altera a Diretiva 2010/31/EU - Energy Performance of Buildings
Directive EPBD - relativa ao desempenho energético dos
edificios e a Diretiva 2012/27/UE sobre a eficiéncia energética).

A ser transposta para a ordem juridica dos paises da UE até 10
de margo de 2020

Os paises da UE devem estabelecer uma estratégia de longo
prazo para apoiar a renovacao, até 2050 [...], tendo em vista
0 objetivo de longo prazo estabelecido para 2050 de reduzir as
emissdes de gases com efeito de estufa na UE entre 80 e 95%

relativamente aos niveis de 1990.

DEFINICAO DE NZEB

Os edificios detidos e ocupados por autoridades publicas devem
alcancar o estatuto de edificios com necessidades quase nulas
de energia (NZEB - nearly zero energy buildings) até 31 de
dezembro de 2018 e os outros edificios novos até 31 de
dezembro de 2020.

Edificio tipico
~ Consumo de energia

“Nearly Zero
Energy
Building”

EPBD v=\\ : J

Energias
Renovaveis

Actual 2012 2015 NZEB

Eliseu Gongalves
Sebenta com matérias organizadas para apoio as aulas
MIArg | UC Arquitectura, Energia e Clima | 2019 11



http://eur-lex.europa.eu/legal-content/PT/TXT/?uri=legissum:2001_7
http://eur-lex.europa.eu/legal-content/PT/TXT/?uri=legissum:2001_7

Principios de sustentabilidade
em Arquitetura

DIRETIVA (UE) 2018/844 DO PARLAMENTO EUROPEU E
DO CONSELHO
30 de maio de 2018

(15) E importante assegurar que as medidas destinadas a
melhorar o desempenho energético dos edificios nédo se
concentrem apenas na envolvente do edificio, mas incluam todos
os elementos e sistemas técnicos pertinentes num edificio,
como os elementos passivos que fazem parte de técnicas
passivas que visam reduzir as necessidades de energia para
aquecimento ou para arrefecimento e o uso de energia para
iluminagdo e para ventilagdo, melhorando, assim, o conforto
térmico e visual.

10.

ERTATE INVERND
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Sebenta com matérias organizadas para apoio as aulas
MIArqg | UC Arquitectura, Energia e Clima | 2019 12




Principios de sustentabilidade
em Arquitetura

DIRETIVA (UE) 2018/844 DO PARLAMENTO EUROPEU E
DO CONSELHO
30 de maio de 2018

(17) Solucoes baseadas na natureza, como um planeamento
adequado da vegetacao nas ruas, coberturas e paredes «verdes»
qgue proporcionem isolamento e sombra aos edificios, contribuem
também para reduzir a procura de energia, limitam a necessidade
de aquecimento e arrefecimento e melhoram o desempenho
energético dos edificios.

Northstowe New Town HIA, Cambridgeshire, UK

2. llustrative masterplan, July 2008

3. Artist's impression, July 2008.
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Pobreza Energética em Portugal

EEETEN eurostat | @ ¥

People living in households with poor housing conditions (such as leaking
roof, damp walls or foundation, etc.)
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Pobreza Energética em Portugal
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Pobreza Energética em Portugal

EDEPI scores show the majority of EU countries have
‘moderately high’ to ‘extreme’ levels of energy poverty
among low-income households

Counay, EDECIScOS Level of energy poverty:
1 Sweden 95.4
. ]
Finland 85.6
Denmark 81.9 @ "’o%’;’o.,a_ s %"4 ‘“%,
Austria 81.2 o %4_ s e
Luxembourg 80.9 454 ......
United Kingdom 80.5
Ireland 793
B8 Netherlands 781
Germany 75.8
France 73.3 #
Belgium 67.6 0
7 spain 64.7 28
Romania 84.2 3
Poland 61.0 s
Czech Republic 60.2
Srodte 592 EDEPI scores show a
MaltaA Ll dlvide::ﬂ:cﬂ’ng GDP per
Estonia 8.0 caplita levels in the EU.
Italy 521 e
Slovenia 5173 R -
Cyprus 46.2
¥l Greece 437
vkl Lithuania 42.4
Latvia 40.0
&Y Portugal 36.7
3 Slovakia 8.4 — >
vl Hungary 6.2
ji Buloaca 0 Source: OpenExp, 2019.
x Socio-material A Housing

Socio-material
deprivation index

Housing
deprivation index

Quintile: Quintile:
I Q1 (lower deprivation) I Q1 (lower deprivation)
[ [ B 2
[ a3 [ a3
[ o4 o
u_soKm - Q5 (higher deprivation o_snKm - Q5 (higher deprivation)

Sources: s USGSINOAA Sourcas 41, USGS NOAA

Int J Public Health (2017) 62:849-856
DOI 10.1007/500038-017-0964-7
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Pobreza Energética em Portugal

o Mean air
temperature in

e Portugal (1971-2000):
20°C
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{P‘
‘\ 10°C
Atlantic o %
Ocean - i
— 0°C

Sairces Ear USGSINOAA

Smoothed Excess
Winter Death

ratio by diseases
of the circulatory
system:

[ <es7

~ |es8-1087
[ 1088-138,1
B 138.2- 1811
B =812

Sources e, USGSINOA

Int J Public Health (2017) 62:849-856
DOI 10.1007/500038-017-0964-7
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Wholesale of . .
waste and scrap. Agriculture, forestry and fishing
1.0 08
Households
85
Senices
(except wholesale of. |Mining and quarrying
250

waste and scrap)
46

 Manufacturing
Construction 10.3
364
Energy
34

Waste/

2016

Greenhouse gas el

Agriculture
2.2% 0.5%
Services
13.3% ‘ Industry
\ 25.9%
38.1%
BUILDINGS
Residential
24.8% Transport
33.3%
Energy consumption by sector, EU-28, 2014
Other ser\fces,d Mining and
t b .
e constroetion RP AL Eslte:;ﬂmc'zdg;sr
n% conditioning supply
25 %

Transportation and
storage
1%

Agriculture, forestry
and fishing
12 %

Households
20 %

Manufacturing
19 %

Greenhouse gas emissions by economic activity (NACE) EU-28, 2016
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@‘% Nagaes ﬁrefmro Regional deE
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[ - -~
OBJETIVEIS Sisreviaves

2015 ficard na histéria como o ano da definigdo da Agenda 2030, constituida por 17
Objetivos de Desenvolvimento Sustentavel (0DS). A Agenda 2030 é uma agenda alargada
e ambiciosa que aborda vérias dimenses do i (sécio,
econdmico, ambiental) e que promove a paz, a justiga e instituigdes eficazes. Os Objetivos

de Desenvolvimento Sustentvel tém como base os progressos e ligdes aprendidas com
os 8 Objetivos de i do Milénio, idos entre 2000 e 2015, e séo
fruto do trabalho conjunto de governos e cidaddos de todo o mundo. A Agenda 2030 e os

£
(‘b/

D
¥

17 Objetivos de Desenvolvimento Sustentavel 3o a visao comum para a Humanidade, um
contrato entre os lideres mundiais e os povos e “uma lista das coisas a fazer em nome
dos povos e do planeta’.

Fazer download da imagem @

ERRADICAR ERRADICAR EDUCACAD IGUALDADE AGUAPOTAVEL
APOBREZA DEQUALIDADE DEGENERO ESANEAMENTO

TRABALHO DIGNO 10 REDUZIRAS
ECRESCIMENTO DESIGUALDADES
ECONOMICO A

fl/i =)

13 AcAo 14 PROTEGERA 16 PAZ JUSTICA 17 PARCERIAS PARA
CLIMATICA VIDAMARINHA- TERRESTRE EINSTITUICOES AIMPLEMENTACAO
EFICAZES DOS OBJETIVOS

@®
@ n SUSTENTAVEL

Goal 11. Make cities and h ettl ts inclusive, safe, resilient and sustainable

11.1 By 2030, ensure access for all to adequate, safe and affordable housing and basic

services and upgrade slums

11.2 By 2030, provide access to safe, affordable, accessible and sustainable transport
systems for all, improving road safety, notably by expanding public transport, with special
attention to the needs of those in vulnerable situations, women, children, persons with

disabilities and older persons

11.3 By 2030, enhance inclusive and sustainable urbanization and capacity for participatory,
integrated and sustainable human settlement planning and management in all countries

11.4 Strengthen efforts to protect and safeguard the world’s cultural and natural heritage

11.5 By 2030, significantly reduce the number of deaths and the number of people affected
and substantially decrease the direct economic losses relative to global gross domestic
product caused by disasters, including water-related disasters, with a focus on protecting the

poor and people in vulnerable situations

11.6 By 2030, reduce the adverse per capita environmental impact of cities, including by
paying special attention to air quality and municipal and other waste management

11.7 By 2030, provide universal access to safe, inclusive and accessible, green and public
spaces, in particular for women and children, older persons and persons with disabilities

11.a Support positive economic, social and environmental links between urban, peri-urban
and rural areas by strengthening national and regional development planning

11.b By 2020, substantially increase the number of cities and human settlements adopting
and implementing integrated policies and plans towards inclusion, resource efficiency,
mitigation and adaptation to climate change, resilience to disasters, and develop and
implement, in line with the Sendai Framework for Disaster Risk Reduction 2015-2030, holistic
disaster risk management at all levels

11.c Support least developed countries, including through financial and technical assistance,
in building sustainable and resilient buildings utilizing local materials
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