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What is a Passive House?

The Passive House concept applies established 
techniques and solid design principles resulting in 
a residence, which optimises its energy use.

By reducing heat losses to a minimum through 
optimal insulation and heat recovery techniques 
and maximising passive heat gains, the Passive 
House is so efficient that it no longer requires a 
conventional heating system. 

This means that the cost savings for the heating 
system can partially compensate for the higher 
cost of high performance building components. 
Moreover, by using less energy over its lifetime, a 
Passive House not only impacts less on the 
environment, but it also incurs lower energy costs. 
In addition, a Passive House decreases the 
financial impact on occupants caused by increased 
energy prices. 

The Passive House concept primarily focuses on 
residential buildings, although it should be 
mentioned that these principles are also applicable 
in other building types.



Introduction

Why Promotion of European Passive Houses?

It is generally recognised that, within the housing 
sector in Europe, increased building activities can be 
anticipated over the coming decades. The old 
building stock will need to be refurbished or, in many 
cases, even demolished and new buildings erected. 
The existing housing stock is responsible for a large 
share of our total energy consumption, and therefore 
many energy savings can be accomplished in these 
upcoming reconstruction activities. 

What is PEP?

PEP, which stands for ‘Promotion of 
European Passive Houses’ is a 
consortium of nine European partners, 
supported by the European 
Commission, under the Intelligent 
Energy Europe Programme.

As previous demonstration projects (such as 
CEPHEUS) have demonstrated, the reduction of 
non-renewable energy demand by a factor of 4 
(compared to contemporary national standards) is 
not only possible but also realistic. The Passive 
House concept is a sound and relatively low-cost 
method of achieving these energy savings. 

In order to  spread this knowledge throughout the 
professional building community, beyond the select 
group of specialists, PEP has set out to disseminate 
the experience gained throughout Europe on the 
Passive House concept.

The PEP-project is partially supported by the European Commission under the
IEE Programme. EIE/04/030/S07.39990



Introduction

• Adapt the existing Passive House design tool 
(PHPP, Passive House Planning Package) to 
meet the demand of architects and planners in 
different countries.

• Develop practical information packages, such as 
building product documentation, design 
guidelines, research results, calculation methods 
and quality assurance activities to assist building 
professionals throughout Europe in the 
development of Passive Houses.

• Set up a certification program for Passive House 
buildings and technologies and a link to the 
national Energy Performance Certification system 
according to the EU building directive. 

How can I find out more?
http://www.europeanpassivehouses.org

For more information, please contact:

UCD Energy Research Group
School of Architecture, Landscape and Civil 
Engineering
Richview, Belfield,
Dublin 4, Ireland.
Tel: +353 1 269 2750
Fax: +353 1 283 8908
http://erg.ucd.ie

• Communicate the passive house concept and 
specific solutions in different European regions 
and climates.

To achieve this goal, the consortium intends to:

What does PEP do?

One of PEP’s goals is to promote regional 
economic activities, especially for SMEs (which 
perform a significant part of the work in the housing 
industry) in order to induce an investment in the 
building envelope.

• Organise national workshops and the annual 
international Passive House Conference.

• Create national Passive House websites for       
continuous up-to-date information provision



Passive House Definition

Popular version

The term passive house refers to a specific 
construction standard for residential buildings with 
good comfort conditions during winter and summer, 
without traditional heating systems and without active 
cooling. Typically this includes very good insulation 
levels, very good air tightness of the building, whilst a 
good indoor air quality is guaranteed by a mechanical 
ventilation system with highly efficient heat recovery.

More scientific version

The term passive house refers to a specific 
construction standard for residential buildings with 
good comfort conditions during winter and summer, 
without traditional heating systems and without active 
cooling. Typically this includes very good insulation 
levels, very good air tightness of the building, whilst a 
good indoor air quality is guaranteed by a mechanical 
ventilation system with highly efficient heat recovery. 

*In Ireland, treated floor area is calculated by measuring between the 
inner surface of the external walls, disregarding the presence of any 
internal walls and excluding any unheated spaces. In case of stairs, 
the floor area in dwellings should be measured as if there were no 
stairs but a floor in their place at each level. Roof spaces should not 
be included unless they are heated spaces accessed by a fixed 
staircase.

Thereby the design heat load is limited to the load 
that can be transported by the minimum required 
ventilation air. However space heating does not 
have to be carried through the ventilation system. 
For 40° - 60° Northern latitudes, under conditions 
specified in the PHPP calculation model:
• The total energy demand for space heating and 
cooling is limited to 15 kWh/m2 treated floor area*; 
• The total primary energy use for all appliances, 
domestic hot water and space heating and cooling 
is limited to 120 kWh/m2. 
A passive house has a high level of insulation with 
minimal thermal bridges, low infiltration and utililizes 
passive solar gains and heat recovery to 
accomplish these characteristics. Consequently 
renewable energy sources can be used to meet the 
resulting energy demand.



Passive House Measures
Measure/ solution Passive House standard 
1. Super Insulation   
Insulation walls U ≤ 0,15 W/m2K 
Insulation roof U ≤ 0,15 W/m2K 
Insulation floor U ≤ 0,15 W/m2K 
Window casing U ≤ 0,8 W/m2K 
Window glazing U ≤ 0,8 W/m2K 
Doors   
Thermal bridges linear heat coeff ψ ≤ 0,01W/mK 
Air tightness η50 ≤ 0,6 h-1 
Minimal Shape Factor (Area TFA/ 
Volume TV)   
2. Heat Recovery/ IAQ    
Ventilation counter flow 
air to air heat exchanger 

heat recovery ηHR ≥ 75 % 

Ventilation air sub-soil heat exchanger Fresh air ≥ 8 °C 
Ventilation ducts insulated    
Other heat recovery (e.g. ventila-
tion & DHW return pipes)   
DHW heat recovery   
DHW pipes insulated   

Minimal space heating 
Post heater ventilation air, 
low temperature heating  

Efficient small capacity heating 
system 

Biomass, heat pump, gas, co-
generation (e.g. district heating), etc. 

Air Quality through ventilation rate min. 0,4 ach-1 or 30 m3/pers/h 
or national regulation if higher 

3. Passive (Solar) Gain   
Window glazing solar energy transmittance g ≥ 50 % 
DHW (solar) heater   
Thermal mass within envelope   
Solar orientation   
Night-time shutters   
Shading factor [%] (East & West)   

4. Electric Efficiency   
Energy labeled household 
appliances [Labeling A - G] Energy reduction 50% of 

common practice Hot water connections washing ma-
chines/ dishwashers 
Compact Fluorescent lighting 
Regular maintenance ventilation 
filters  
Direct Current motor ventilation   
Efficient fans: SFP (Specific Fan 
Power) 

≤ 0,45 W/(m3/h) (transported 
air) 

5. On-site Renewables   
Wind turbine   
Photo Voltaics   
Solar thermal energy   
Biomass system   
Other   

Measure/ solution Passive House standard 

   = basic measure/ solution 
   = often applied optional measure/ solution 
   = other optional measure/ solution 
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National Information regarding passive houses

Information about the Passive House in Ireland is 
available from:

• Promotion of European Passive Houses website 
under National Information / Ireland section 
www.europeanpassivehouses.org

• Sustainable Energy Ireland website www.sei.ei

• “See the Light 2005”, National Conference on 
Solar Architecture and Renewable Energy in 
Buildings, Conference Proceedings, Galway, June 
2005.

• 10th International Passive House 
Conference "The Proceedings from the 10th 
International Passive House Conference 2006, 
Hannover, Germany May 2006.

• MosArt, MosArt is a Multi disciplinary practice 
providing services in Architecture, Landscape and 
Research and is located in Wicklow town. 
www.mosart.ie. MosArt has researched, designed 
and built the very first passive house in Ireland 
which is also situated in Wicklow. 

• Scandinavian Homes Ltd., company based in 
Galway, provides a Passive House option as 
improved low-energy pre-manufactured 
timber-frame Scandinavian Homes Ltd. house to 
become Passive House. www.scanhome.ie

• Passive House articles published in Construct 
Ireland magazine www.constructireland.ie



In this publication, the Passive House ‘Out of the 
Blue’ example in Wicklow, by MostArt 
(www.mosart.ie) is presented and compared to 
current 2002 Irish Building Regulations. 

Name of the Passive House: ‘Out of the blue’
Type of dwelling: 
2-storey Single family detached dwelling

Occupancy: Five

Overall Measurements 

Passive House ‘Out of the Blue’

2.7mAverage ceiling height

365 m2Treated floor area

First floor plan

Ground floor plan



Thermal mass: 
The house construction comprises a 225mm 
concrete block wall externally clad with insulation, 
achieving high thermal mass.

n50 = 10h-1Air tightness typical Ireland

n50 = 1.0h-1Air tightness 
‘Out of the Blue’ Passive House

0.16 to 0.220.10Roof

0.270.10Facade

U-value [W/m2K]Envelope 
component

Typical House 
Ireland

‘Out of the Blue’
Passive House

Thermal 
insulation

2.20.6Doors

0.250.10Floor

2.20.73Window frame

Windows 2.2-2.4 Double 
glazed

0.75 / Triple Pane

240Roof

351 (excl. glazing)Facade

Area (m2)Overall 
measurements

2.2 (most doors are glazed 
and thus classified as 
windows)

Doors

240Floor

20Window frame

Windows 93 (incl. frames)

Compared to typical construction in Ireland: 
The typical standard house in Ireland has high 
thermal mass on external walls (brick cavity walls) 
or low thermal mass (timber frame); low thermal 
mass on internal walls and ceilings and medium to 
high thermal mass on floors. Total = medium 
thermal mass. 

Passive House ‘Out of the Blue’



Envelope components, materials

Exterior wall Roof

22.5Concrete block wall 

1.5Internal cement plaster

31.5Polystyrene insulation

0.5External plaster finish

Thickness [cm]Materials 

0.1Airtight layer

1.5Plasterboard and plaster

45Cellulose insulation

12.5Rooftruss

Thickness [cm]Materials 

Passive House ‘Out of the Blue’



Floor

Glazing, frames

31.5Polystyrene insulation

.15Vapour barrier

15Concrete slab

1.2Timber floor

15Sub-base

5Sand layer

Thickness [cm]Materials 

Uglass= 0.6 W/m2KGlass U-value

Uframe= 0.73 W/m2KFrame U-value

3-wood (thermally 
broken)

Frame material

12 cm, Argon filledTriple Glass pane cavity

Uwindow= 0.74 W/m2KEntire window U-value

Envelope components, materials

Triple glazed window unit

Passive House ‘Out of the Blue’



Equipment and Installations

Heat 
recovery

Ventilation 
rate

Heating
Energy 
Source

Heat 
generator

Heating Fluid
Temp. 
control
Heating 
system

PAUL Campus machine

0.3 ACH

Ventilation
System

Stove and solar panels,
Wood pellets and sun

DHW

Pellet stove and Ventilation 
system.

Water and air
Automatic - thermostat
Heat exchanger in 
ventilation system

Heating Compared to typical construction, Ireland:

Most commonly used space heating system in 
Ireland is oil (or natural gas where available) fired 
boiler, with radiator panels and hot water cylinder. 
Separate controls for space and water heating, 
separate time and temperature control and 
thermostatic radiator control.

System
Heat recovery
Ventilation rate

Heating
Energy Source

Heat generator
Heating Fluid
Temp. control
Heating system

Natural,
Mechanical extraction in 
kitchen / bathroom

Ventilat
ion

Winter – boiler 
Summer – elect. 
Immersion in cylinder

DHW

Oil fired boiler
Water 
Thermostat
Radiator panels

Heating

Passive House ‘Out of the Blue’



Energy Use
Description of energy use, calculated 
and / or measured

Space heating: 8 kWh/m2

Estimate use of 40 x 18kg bags of wood pellets per 
annum for heating.

DHW heating: Energy monitoring in progress.

Electricity use for household appliances:
Energy monitoring in progress.

Total electricity use: Energy monitoring in 
progress.

Other: Energy monitoring in progress.

Compared to typical calculated energy use for 
new build construction in Ireland (2002 
Building Regulations): 

Space heating: 97.2 kWh/m2

DHW heating: 33 kWh/m2

Electricity use for household appliances: 
27.8 kWh/m2

Total electricity use: 49.1 kWh/m2

Given the innovative detailing required for a passive house, MosArt 
secured the involvement of the Passive House Institute in Darmstadt, 
Germany (www.passiv.de) as well as the Energy Research Group in 
UCD (http://erg.ucd.ie/). The latter group are monitoring the 
performance of the house over a two year period. 
Involvement of both institutes is kindly funded by Sustainable Energy 
Ireland (www.sei.ie) through their Renewable Energy Research 
Development and Demonstration programme. 

Passive House ‘Out of the Blue’



Name of the Passive House 
Hibernia 164 LP Passive House

Type of dwelling: 1-storey with attic conversion

Occupancy: 7

Overall Measurements: 16m length x 11m width 
– 35 degree roof pitch - height to ridge 6.5m

Scandinavian Homes Passive House

2.58 mAverage ceiling height

250 m2Treated floor area

First floor plan

Ground floor plan

In this publication, the Passive House ‘Hibernia 164LP’
example in Galway, by Scandinavian Homes Ltd., 
(www.scanhome.ie) is presented and compared to 
current 2002 Irish Building Regulations.



Thermal mass: External walls low thermal mass, 
interior walls low thermal mass, insulated floor 
slab medium thermal mass = low thermal mass n50 = 10h-1Air tightness typical Ireland

n50 = 0.4h-1Air tightness 
Scandinavian Homes Passive House 

0.16 to 0.220.06Roof

0.270.11Facade

U-value [W/m2K]Envelope 
component

Typical House 
Ireland

Scandinavian 
Homes Passive
House

Thermal 
insulation

2.20.61Doors

0.250.10Floor

2.21.5Window frame

Windows 2.2 Double 
glazed

1.36 (Triple 
glazed)

188.22Roof

119.92 (not including 
glazing)

Facade

Area (m2)Overall 
measurements

2.1Doors

160Floor

8.72Window frame

Windows 24.5

Compared to typical construction in Ireland: 
The typical standard house in Ireland has high 
thermal mass on external walls (brick cavity 
walls) or low thermal mass (timber frame); low 
thermal mass on internal walls and ceilings and 
medium to high thermal mass on floors. Total = 
medium thermal mass. 

Scandinavian Homes Passive House



Envelope components, materials

Exterior wall: prefabricated dry lined timber stud 
construction with insulation between (2 stud 
layers)

7Rockwool

-PE Film

14.5Rockwool 

-Permeable Mesh

0.9Masonite K-board

2.2External plaster finish

1.3Interior Plaster

12Rockwool

Thickness [cm]Materials 

1.3Plasterboard

14.5Warmcell

0.3Masonite K-board

17Warmcell

5Air

4Roof tiles

1.6Pine ceiling

18.5Warmcell

Thickness [cm]Materials 

Roof construction: prefabricated timber roof 
trusses with insulation between

Scandinavian Homes Passive House



Envelope components, materials

Floor: insulated concrete slab on 280mm 
Polystyrene

Glazing, frames

12Concrete

28Polystyrene

0.2Cork mat

2.2Timber floor

22.5Broken stone

Thickness [cm]Materials 

Uglass= 1.0 W/m2KGlass U-value

Uframe= 1.5 W/m2KFrame U-value

timberFrame material

Uwindow= 1.36 
W/m2K

Entire window U-value

Scandinavian Homes Passive House



Equipment and installations

System
Heat 
recovery

Ventilation 
rate

Heating
Energy 
Source

Heat 
generator

Heating 
Fluid
Temp. 
control
Heating 
system

Mechanical
Termovex 700 heat 
recovery with fresh air 
supply
Max 700m³/h

Ventilation

Solar collectors – all yearDHW

Inhabitants, electrical 
appliances
Electrical or thermal (fed 
from solar panels) 
underfloor heating in utility 
and bathroom (Thermostat)
Heat Recovery Unit 
(Thermostat)

Heating Compared to typical construction, Ireland: 

Most commonly used space heating system in 
Ireland is oil (or natural gas where available) fired 
boiler, with radiator panels and hot water cylinder. 
Separate controls for space and water heating, 
separate time and temperature control and 
thermostatic radiator control.

System
Heat 
recovery
Ventilation 
rate

Heating
Energy 
Source

Heat 
generator
Heating 
Fluid
Temp. 
control
Heating 
system

Natural,
Mechanical extraction in 
kitchen / bathroom

Ventilation

Winter – boiler 
Summer – elect. 
Immersion in cylinder

DHW

Oil fired boiler
Water 
Thermostat
Radiator panels

Heating

Scandinavian Homes Passive House



Energy Use
Description of energy use, calculated 
and / or measured

Space heating: monitoring in progress

DHW heating: monitoring in progress

Electricity use for household appliances: 
monitoring in progress

Total electricity use: monitoring in progress

Other: monitoring in progress

Compared to typical calculated energy use for 
new build construction in Ireland (2002 
Building Regulations): 

Space heating: 97.2 kWh/m2

DHW heating: 33 kWh/m2

Electricity use for household appliances: 
27.8 kWh/m2

Total electricity use: 49.1 kWh/m2

Scandinavian Homes Passive House
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The sole responsibility for the content of this publication lies with the authors. It does 
not represent the opinion of the European Communities. The European Commission is 
not responsible for any use that may be made of the information contained therein.

This publication has been created by 
DHV www.dhv.com, as part of the 
European PEP project
http://www.europeanpassivehouses.org

The PEP-project is partially supported by the European Commission under the IEE Programme. EIE/04/030/S07.39990

More information
http://www.europeanpassivehouses.org

UCD Energy Research Group
School of Architecture, Landscape and Civil 
Engineering
Richview, Belfield,
Dublin 4, Ireland.
Tel: +353 1 269 2750
Fax: +353 1 283 8908
http://erg.ucd.ie


