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Tópicos a abordar...

Contexto actual

Eficiência Energética 

(vs Consumos e vs Suficiência Energética)

Edifício no Futuro 
(próximo/reabilitação/novos)

“Edifício Interactivos”  



Os Edifícios em Portugal representam:

30 % dos consumos energéticos

60 % do consumo eléctrico

2º sector em termos de emissões de CO2



Fonte; DGEG,Mar.2017



Inquérito ao Consumo de Energia no Sector Doméstico (2009-2010)

ALOJAMENTO
(Utilização)

Consumo Despesa

1º

2º

3º

1º

2º

3º

Consumo médio por alojamento; Electricidade 3673kWh; Gás Natural 779kWh

Cozinha inclui Fogão com forno, Placa, Forno independente, Fogareiro, Lareira, Microondas, Exaustor/extractor, Frigorífico (com e sem congelador), 

Combinado, Arca congeladora, Máquina de lavar loiça, Máquina de lavar e secar roupa, Máquina de secar roupa e Máquina de lavar roupa.

Os Equipamentos Eléctricos incluem Aspirador, Aspiração central, Ferro de engomar, Máquina de engomar, Desumidificador, Televisão,

Rádio, Aparelhagem, Leitor de DVD, Computador, Impressora e Impressora/Fax.



Inquérito ao Consumo de Energia no Sector Doméstico (2009-2010)

Fonte: INE/DGEG - Inquérito ao Consumo de Energia no Sector Doméstico  

(2010)

Aquecimento 
ambiente

AQS



Inquérito ao Consumo de Energia no Sector Doméstico (2009-2010)

Fonte: INE/DGEG - Inquérito ao Consumo de Energia no Sector Doméstico  

(2010)

• Aquecimento

• Electricidade

• Lenha 

• Solar inexistente

• AQS

• Esquentadores

• Solar fraca penetração 

• Envolvente

• Vidros; 75,4% simples; 18,8 % duplos, 7% VDcct

• Isolamentos; Paredes: 21,1% ; Coberturas: 14,1%

• Equipamentos e Iluminação

• Melhoria de Classe Energética

1. Equipamentos (Classe)

2. Solar Térmico (AQS)

3. Reabilitação de 

Envolvente
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1990 2000 2010 2020

1990 2000 2010 2020

Residential 
(DL 40/1990)

EPBD
2002/91/EC

Services
(DL 119/1998)

Regulations 
revision and 

Buildings 
certification

(DL 78/79/80/2006)

Portugal

Europe

EPBD
2010/31/UE

Nearly Zero 
Energy Buildings 
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Regulation 
revision in 

preparation to  
NZEB
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basis: source energy, non renewable (0.9, 2.7)
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Plus Energy Settlement 

Kleehäuser Freiburg Kraftwerk B

Residential buildings

NZEB



Sistemas pre fabricados de fachada (colector térmico)

AEE Intec



Towards Innovation - Towards NZEB
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www.glassx.ch
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FRAME – Prefabricated systems for low energy buildings: 

design, modulation, prototyping and testing



Solaire – Battery Park City, NY: 33 kWp         USGBC LEED – Gold
Architect: Cesar Pelli

Cortesy



“SMART CITIES” PLAYS AN IMPORTANT ROLE

Energy 
supply and 

demand

Supply 
technologies

Electrical 
and thermal 

grids

Buildings

Consumer

intelligence

intelligence

Current research 
programmes and projects 
focus merely on the 

further development
of single energy 
technologies,
lacking 
the HOLISTIC APPROACH
necessary for a complete 
understanding of 

the extensive 
energy system of
an entire city. EERA-European Energy Research Aliance



Energy in 
Cities

• Integrated urban 
energy planning and 
transformation 
processes

Urban-city 
related 
supply 

technologies

• Intelligent planning, 
design and operation 
of urban energy 
networks (thermal 
and electric)

Energy-
efficient 

interactive 
buildings

•Energy-efficient 
buildings as 
interactive elements 
of the urban energy 
system

Urban 
energy 

networks

•Renewable supply 
technologies 
integrated into urban 
infrastructure

JP SMART-CITIES

EERA-European Energy Research Aliance



Energy in 
Cities

Urban-city 
related 
supply 

technologies

Energy-
efficient 

interactive 
buildings

Urban 
energy 

networks

JP SMART-CITIES
Current research focuses on the further 
development of building automation 
control systems that enable the increase 
in energy efficiency by including new 
predictive control strategies, as well as
on the overall energy performance of 
buildings with respect to new innovative 
building design concepts.

In the context of a smart energy grid 
BUILDINGS have to be fully INTEGRATED 
INTO THE OVERALL NETWORK. Once 
integrated, they provide energy storage 
capacities supporting the smart 
management of the entire energy system. 

Buildings will soon provide energy 
generation services supporting the overall 
energy supply of the entire system. This 
interaction between building and the 
smart grid is one key aspect for future 
research where ICT plays a major role.

EERA-European Energy Research Aliance



Programa Sub-programas

Edifícios

Existentes
Residenciais

Envolvente
Isolamentos

Janelas

Equipamentos
Iluminação

Electrodomésticos

Aquecimento
Sistemas mais 

Eficientes

AQS Solar Térmico

Edifícios 

Novos
NZEB Envolvente/Renováveis

Aquecimento e 

Arrefecimento

Renováveis

nos Edifícios

Solar Electricidade/ Térmico

Geotermia Aquecimento/AQS

NZEB

Contribuição para medidas de EEE

Reabilitação
Evitar

consumos

energéticos

Suficiência energética

Helder Gonçalves – 17/3/2017



Tópicos no futuro...

Microgeração
(interacção com a rede)

Armazenamento
(eléctrico e térmico)

Carro Eléctrico 

Modelos de negócio
(gestão da oferta e procura,

novos comercializadores, novos 

modelos…”Blockchain”



ENERGY IN 
CITY

ENERGY 
NETWORK

BUILDINGS

city energy 
flows

smart grids NZEB?

urban 
morphology

shift bewteen 
thermal and 

electrical loads

interaction 
between 

building and 
grid

… … …

SUPPLY TECH

integration of 
RES in building 

and grids

hybrid supply 
systems

TRANSPORT

electric mobility

public transport

Walking/cicling

SMART CITIES - KEY ACTIONS/AREAS?obrigado

helder.goncalves@lneg.pt


