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A Associacao Passivhaus Portugal
Foi criada em Novembro de 2012

Obijectivos gerais:

« Disseminar (promover e desenvolver) o conceito Passive
House em Portugal;

« Definir um caminho credivel que contribua para a
independéncia energética e sustentabilidade de Portugal,;

A Associacao Passivhaus Portugal é filiada no iPHA

P iPHA
ORTUGAL i |
ASSIVHAUS Affiliate www.passivhaus.pt

Associagao Passivhaus Portugal - PHPT

PORQUE PASSIVE HOUSE
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A implementacao da Passive House em Portugal

Foi definida pela Homegrid, em conjunto com o Passivhaus

Institut, a estratégia para a implementacao do conceito em
Portugal:

« Construcao do primeiro edificio certificado;
« Monitorizacdo do seu desempenho;

« Criacao da Associacéao Passivhaus Portugal - PHPT

f,)
Passive House

RORTUGAL h o m e Institute

SSIVHAUS

Associagao Passivhaus Portugal - PHPT

PORQUE PASSIVE HOUSE
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A Passive House poupa energia

90% de reducao no
consumo para aguecimento
e arrefecimento em
comparacao com um

D) . e
= convencional edificio 90%
- :
5 existente. b
+ 7p)
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' « Exequivel: @)
(D) O objectivo é atingivel. T
'®) Os recursos estao disponiveis. o Q
O Q =
——  Verificavel: N
o) Os resultados séo convincentes. %
LU all
« Abordagem aberta:
Todos podem/devem/querem
fonte: PHI participar.
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A Passive House poupa energia
...mesmo quando comparada com 0s requisitos

para 0s novos edificios.

75% de reducao no
consumo para aguecimento 5%
e arrefecimento em
comparagao com 0sS
padroes definidos pelos
regulamentos para novos
edificios

Passive House

fonte: PHI
PORQUE PASSIVE HOUSE
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ASSIVHAUS

Os requisitos Passive House

* necessidades de aquecimento < 15kWh/(m?a);

ou
« carga maxima para aguecimento < 10W/m?;

* necessidades de arrefecimento < 15kWh/(m2a);

ou
e carga maxima para arrefecimento < 10W/mz;

* necessidades totais de energia primaria < 120kWh/(m2a)
« estanquidade ao ar — resultado blower door test < 0,6 h-1;

« excesso de temperatura < 10% do tempo;

fonte: PHI
PORQUE PASSIVE HOUSE
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Os principios Passive House

..____.-r"‘-"‘"m.__\_
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Aguecimento e arrefecimento

A evolucao dos sistemas de aguecimento
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19th Century =i J 20th Century 21st Century

figura: A.R.T. Architects
PORQUE PASSIVE HOUSE



PomusAL Anfiteatro Laginha Serafim - FCTUC, Coimbra, 31 Janeiro 2014

Passive House em climas amenos

Para optimizar a relacao custo-beneficio da Passive House, deve-se:
« Promover solugdes com formas compactas;

« Definir a melhor orientacao dos vaos envidracados;

« Garantir a estanquidade ao ar;

« Definir a ventilagcao natural como meio de arrefecimento
(com a excepcao de climas mais quentes);

fonte: PHI
PASSIVE HOUSE EM PORTUGAL
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As primeiras Passive Houses certificadas em Portugal

L <

J

- Certified ' ) — M/:‘
Passive House | || B[ 2
Passive House Institute . | - = ‘ ~‘ = =
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N

Uma Passive House: confortavel, acessivel, sustentavel

PASSIVE HOUSE EM PORTUGAL
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O projecto inicial

O terreno localiza-se em Ilhavo, no limite da zona urbana

PASSIVE HOUSE EM PORTUGAL
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O projecto inicial

As primeiras Passive Houses em Portugal:
MoradiaA Moradia B

« O projecto inicial, da autoria do  Areadolote | 580 m2 650m2
arg®. Oscar Graca, teve inicio

L Area (til 210m2 210m2
em 2008 com o objectivo de ter
um bom desempenho Tipologia T3 T4
energeético; RCCTE A+ A+

« O processo de adaptacao a norma Passive House por parte
da Homegrid ocorreu apoés o inicio da execucao da obra;

PASSIVE HOUSE EM PORTUGAL
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A implementacéo dos principios Passive House

Passive House criteria
“home@grid :,) o

INSTITUT Outdoor air

Ventilation with >75% heat recovery

Exhaust air

U-value roof [W/(m2K)]
Lisboa < 0,330

thermal bridge-free o, = Porto < 0,155

U-value wall [W/(m2K)]
Lisboa < 0,620
Porto < 0,202

A estratégia passou por:

1. Melhorar o U das solugdes da
envolvente opaca T——
2. Melhorar as janelas 1 E=

3. Definir sistema de ventilagao

Airtightness:
ns < 0,6/h

U-value window [W/(m2K)]

com recuperacao de calor Hborte < 1,350
4. Garantir a estanquidade ao ar Gralue glazing

. , . i < 0,6
5. Evitar pontes térmicas Porto < 0,6

U-value basement [W/(m2K)]
Lisboa < 0,850
Porto < 0,432

N . oo D
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ciagao Passivhau:

A melhoria da envolvente - parede exterior

B - E -
i 2 | -
i 3 E 3
i i i —4
solucéo inicial solucéo final
1_ETICS (EPS) 80mm 1_ETICS (EPS) 100mm
2 Bloco Artebel BTE 25 250mm 2_Reboco
3_Reboco 3 _Bloco Artebel BTE 25 250mm
4 Reboco
U = 0,305 W/(m2K) U = 0,262 W/(m2K)

N . oo D
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A melhoria da envolvente - cobertura

2

6 6 \ :

solucéo inicial solucao final

1 Telha Domus Coelho da Silva 1 Telha Domus Coelho da Silva
2_Argamassa de assentamento 2_Ripado de madeira sobre barrotes
3_Membrana transpirante Rothoblaas 3_Membrana transpirante Rothoblaas
4 XPS 100mm 4 XPS 150mm (entre barrotes)

5 Laje em betéo 5 Laje em betéo

6_Reboco 6_Reboco

U = 0,333 W/(m2K) U = 0,221 W/(m2K)

PASSIVE HOUSE EM PORTUGAL
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Assoclagdo Passivhaus Portugal - PH

A melhoria da envolvente - janelas
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solucao final
1 _Caixilharia aluminio Anicolor AXi 1 Caixilharia aluminio Anicolor ATi

2_Vidro duplo (6+4mm) c/ caixa de ar 2_Vidro duplo (6+4mm) c/ argon

3_Soleira em granito 3_Soleira em aluminio

4 _ETICS (EPS) 80mm 4 ETICS (EPS) 150mm

5 ETICS (EPS) 30mm 5 Caixa de estore térmica
6_Caixa de estore térmica 6_XPS 100mm

7_Reboco 7_Madeira 20mm

Uinstal. = 2,45-3,19 W/(mZK) Uinsta. = 1,44-2,09 W/(mZK)

N . oo D
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O balanc¢o energético do PHPP

Os resultados da moradia B:

* necessidades para aquecimento: 8 < 15 kwh/(m2a)
e carga de aquecimento: 10 <10 W/m2

* necessidades para arrefecimento: 0 < 15 kWh/(m2a)
« carga de arrefecimento: 0<10 W/m?

* necessidades de energia primaria: 63 < 120 kWh/(m2a)
» frequéncia de excesso de temperatura: 0<10%

« Blower Door Test: 0,45 h-1

Version 8 (2013) © Passive House Institute

Energy balance and Passive House Design Tool

for quality approved Passive Houses and EnerPHit retrofits

PASSIVE HOUSE EM PORTUGAL
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As primeiras Passive Houses certificadas em Portugal

Passive House Instite
Dr. Wolfgang Felst
RIS, 44146

64283 Darmstadt
Germany

Certificate

The Passive House Institute awards the seal “Certified Passive House”
to the following building

House A, Rua Dom Manuel Trindade Salgueiro, Lote 1, 3830-055 llhavo, Portugal

Client: Luisa Fllomena Guerra Balselro
Sobrelro Vidal
O Aua Dom Manuel Trindsde Salgusiro.
Lote 1, 3830055 lihavo, Portugal
Architact: Homegrid

A 25 ds Abril, 27, 3¢ ACK,
3830-044 llhavo, Portugsl
™ Building Services: Climacom
Certified Aua da Jungueira, Armazém n* &
3800-024 Cacia - Aveiro, Portugal

Passlve House Passive House Consukiant: f‘::':p';:l:ﬂmm Pltes Gaviao

Av* 25 de Abril, 27, 3° ACX,

P i i B
assive House Institute 3830-044 iIhaves, Partugal

This bulldmg was daslgned to meet Passrve House criteria as defined by the Passive House Institute.

‘With approp on-! this building will have the following characteristics:

+ Excallent thermal insulation and optimised connection details with respect to building physics. The
heating demand or heating load will be limited to

15 kWh per m? of living area and year or a heating load of 10 W/m? respectively
‘When outdoor temperatures are high. thermal comfort can be ensured with passive solutions or with
minimal enargy demand for coaling and dehumidification according to the location-specific Passive House
reguirements.

A highly airtight building envelope, which eliminates draughts and reduces the heating energy demand
The air change rate through the envelope at a 50 Pascal pressure difference, as verified in accordance
with 150 9972, is less than

0.6 air changes per hour with respect to the building's volume
A controlled ventilation system with high guality filters. highly efficient heat recovery and low electricity
consumption, ensuring excellant indoar air guality with low energy consumption

A total primary energy demand for heating, domestic hot water, ventilation and all other electric
appliances during normal use of less than

120 kWh per m* of living area and year
This certificate is o be used only in combination with the associated certification documents, which describe
the exact characteristics of the building.

Passive Houses offer high comfort throughout the year and can be heated or cooled with little effort, for
example, by heating'cooling the supply air. Even in times of cold cutdoor temperaturas the building envelopa
of a Passive House is evenly warm on the inside and the internal surface temperatures hardly differ from
indoor air temperatures. Due fo the highly airtight envelope, draughts are eliminated during normal use. Tha
wventilation system constantly provides fresh air of excellent quality. Energy costs for ensuring excellent
thermal comfort in a Passive House are very low. Thanks to this, Passve Houses offer security against
energy scarcity and future rises in energy prices. Moreover, the climate impact of Passive Houses is low as
they reduce energy use, thereby resulting in the emission of comparatively low levels of carbon dioxide
{C0s) and air pallutants.

issued:
Darmstadt, DB.I}iﬂOi%

Dr El ist
Certificate-ID: 5890_PHI_PH_20130516_STh

PASSIVE HOUSE EM PORTUGAL

Passive House Institute

Dr. Wolfgang Felst
Rhelnstr. 44146
e House 54283 Darmstadt

Germany

Certificate

The Passive House Institute awards the seal “Certified Passive House™
to the following building

House B, Rua Dom Manuel Trindade Salgueiro, Lote 2, 3830-055 llhavo, Portugal

Client: Jodo José de Jesus Marceling
Rua Dom Mznusl Trindsde Salgusiro,
O Lote 2, 3830-055 llhavo,
Fortugal
Architect: Homegrid

P 25 de Abril, 27, 3¢ ACX,
3830-044 lhavo, Portugal
Building Services: Climacom
Certified Rua da Junqusira, Armazém n°d
3B00-034 Cacia - Aveiro, Portugal

Passive House Passive House Consuliant: ;:?:::e;f;m Jesus Marcelino

Ayt 25 de Abril, 27, 3¢ ACX,

—_— .
assive House Institute 3830044 lihave, Portugal

This nulldmg was daslgnad to meet Passrva House criteria as defined by the Passive House Institute.
With approp! on- this building will have the following characteristics:

» Excellent thermal insulation and optimised connection details with respect to building physics. The
heating demand or heating load will be limited to

15 kWh per m* of living area and year or a heating load of 10 W/m3 respectively
‘When outdoor temperatures are high. thermal comfort can be ensured with passive solutions or with
minimal enargy demand for cooling and dehumidification according to the location-specific Passive Housa
raquiraments.

A highly airtight building envelope, which eliminates draughts and reduces the heating energy demand:
The air change rate through the envelope at a 50 Pascal pressure difference, as verified in accordance
with 150 9972, is less than

0.6 air changes per hour with respect to the building's volume
A controlled ventilation system with high quality filters. highly efficient heat recovery and low electricity
consumption, ensuring excellent indoar air quality with low energy consumption

A total primary energy demand for heating, domestic hot water, ventilation and all other electric
appliances during normal use of less than

120 kWh per m*of living area and year
This certificate is 0 be used only in combination with the associated certification documents. which describe
the exact characteristics of the building.

Passive Houses offer high comfort throughout the year and can be heated or cocled with little offort, for
example, by heating/'cooling the supply air. Even in times of cold cutdoor temperatures the building emvelope
of a Passive House is evenly warm on the inside and the internal surface femperatures hardly differ from
indoor air temperatures. Due o the highly airtight envelope, draughts are eliminated during normal use. The
ventilation system constantly provides fresh air of excellent quality. Emergy costs for ensuring excellent
thermal comfort in a Passive House are very low. Thanks to this, Passve Houses offer security against
energy scarcity and future rises in energy prices. Moraover, the climata impact of Passive Houses is low as
they reduce energy use, thereby resulting in the emission of comparatively low levels of carbon dioxide
{C0s) and air pallutants.

issued:
Darmstadt, DB.N?OI%

Certificate-ID: 5001_PHI_PH_20130516_STh
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As primeiras Passive Houses em Portugal
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As primeiras Passive Houses em Portugal

PASSIVE HOUSE EM PORTUGAL
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As primeiras Passive Houses em Portugal

PASSIVE HOUSE EM PORTUGAL
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Monitorizacao
O programa de monitorizacao permitira aferir o seguinte:

« temperatura, humidade relativa e concentracéo de CO, em
todos os pisos de cada edificio;

« radiacao solar, velocidade do vento, luminosidade, humidade
relativa, precipitacdo e temperatura no exterior do edificio;

e consumos eléctricos dos diferentes aparelhos e
equipamentos;

« consumos hidricos (potavel e nao potavel);

MONITORIZACAO DAS PASSIVE HOUSES
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clago Passivhau

Monitorizacao: temperatura - semana de Julho (onda de calor)

45
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5 — | \ :

20~
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Assoclagio Passivhau:

Monitorizacao: temperatura - semana de Novembro

30

25 -

20 1 =—Temp Exterior°C
%
o ——Temp. 3° piso °C
5 15 - _
© ——Temp. 2° piso °C
Q
£ 10 - \o\ ———Temp. 1° piso °C
i}
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clago Passivhau

Monitorizacao: humidade - semana de Julho (onda de calor)

100
90 -
B.D .

" "% ﬁ i ;2_? # %QL‘
== HIMIdade exterior
60 -
—— Humidade 3° piso
50 -
—— Humidade 2° piso
40 -
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20 A
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Associagao Passivhau

Monitorizacao: humidade - semana de Novembro

100
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Assoclagio Passivhau:

Monitorizacao: CO2 - semana de Julho (onda de calor)

1200
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Monitorizagcao: CO2 - semana de Novembro
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SSIVHAUS
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Monitorizacédo - consumo agua potavel

m3
0.35 Consumo médio de &gua potavel em Portugal 125L
' /pessoaxdia

fonte: Anqip

03

0.25

poupancga
até
70%

A4

0 _
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 dayS 36,7’-
07feb13 08mar13 /pessoaxdia
consumo mensal =5.5 m3 AQS 5

consumo diario = 183 | ou seja 36.7 |/pessoa (5 pessoas)
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SSIVHAUS
agao Passivhaus Portugal - PHPT

Monitorizac&o: consumaos eléctricos
comparacao PHPP - resultados obtidos

6000

5000 - B consumos eléctricos totais

4000 -

unidade compacta (ventilacéo,

3000 - aquecimento, AQS)

2000 -

m electricidade (iluminacéo,
electrodomeésticos, cozinhar,
etc)

consumos eléectricos KVVWhia

1000 -

PHPP PHPP resultados obtidos  resultados obtidos
O PHPP e uma ferramenta eficaz, fiavel e adequada a Portugal.

MONITORIZACAO DAS PASSIVE HOUSES
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Passive House \/

Associagio Passivhaus Portugal - PHPT

Proximos passos

f , House* e mobilidade 7
__________ electrica 0
Necessidades globais de energia: 4.000 kWh/ano
Um sistema (fixo) fotovoltaico (42m2) > 5.5 kW
Producao anual > 7.340 kWh/ano
Excedente anual > 3.340 kWh/ano

Excedente anual ——> 20.000 km/ano BMW i3 (12,9 kwh/100km)

S e
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Proximos passos

Unidade de alojamento local, Costa Nova (Ilhavo)
inicio: Abril 2014

Hotel Canino na Serra da Estrela Gouveia
inicio: Setembro 2014

Habitac&o unifamiliar low cost (600 €/m2) Avelro
Inicio: Outubro 2014 By .

PROXIMOS PASSOS
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Plano de formacao - 1° semestre 2014

Seminario “Introducao a Norma Passive House”

Local: Coimbra - Departamento Arquitectura FCTUC
Data: 05 de Fevereiro 2014

Local: Guimaraes - Universidade do Minho
Data: 05 de Marco 2014

Local: Porto - OASRN
Data: 09 de Abril 2014

Local: Lisboa - OASRS
Data: 16 de Abril 2014

Informacdes: www.passivhaus.pt
InscricOes: passivhausportugal@gmail.com

PROXIMOS PASSOS



Anfiteatro Laginha Serafim - FCTUC, Coimbra, 31 Janeiro 2014

Plano de formacao - 1° semestre 2014

Curso CERTIFIED PASSIVE HOUSE TRADESPERSON (21h)

Local: Coimbra - ITeCons CERTIFIED

Data: 06 a 08 de Marco 2014 TRADESPERSON
O

Local: Lisboa - ADENE \,)

Data: 07 a 09 de Maio 2014 faaEAPeRdoN

Local: Porto - ADENE
Data: 21 a 23 de Maio 2014

Local: Guimaraes - Universidade do Minho
Data: 12 a 14 de Junho 2014

Informacdes: www.passivhaus.pt
InscricOes: passivhausportugal@gmail.com

PROXIMOS PASSOS
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Plano de formacao - 2014

Curso CERTIFIED PASSIVE HOUSE DESIGNER (70h)

07
DESIGNER

Local: Lisboa - ISEL PASSIVE HOUSE

Data: 23 de Out. a 08 de Nov. 2014

Local: Aveiro
Data: 25 de Set. a 11 de Out. 2014

DESIGNER

Informacdes: www.passivhaus.pt
InscricOes: passivhausportugal@gmail.com

PROXIMOS PASSOS
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22 Conferéncia Passivhaus Portugal 2014

ORTUGAL
ASSIVHAUS

CONFERENCIA

Aveiro, 2014
e Local: Aveiro

« Data: 29 Novembro 2014

* Organizacao: Associacao Passivhaus Portugal e Homegrid

« Informacdes: www.passivhaus.pt home@grid’ ‘Bsgvgsss

PROXIMOS PASSOS
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Associagao Passivhau

Obrigado!

Joao Gaviao
jgavias@gmail.com | passivhausportugal@gmail.com

www.homegrid.pt | www.passivhaus.pt

home@grid’ ‘R.%‘.‘Jﬂﬁﬁé

Associagao Passivhaus Portugal - PHPT




“The best energy is less energy.”

Wolfgang Feist

director do Passivhaus Institut



