
















Where does the heat come from?

40% – 60%
passive solar gains

20% – 30%
Internal heat gains

10% – 40%
Back-up heating system

Solar panels: 
7.5m2 flat plate with 

500 litre storage tank

covered 78% of 

average annual 
DHW demand



Space heating 
requirement: 

80:20 pellet boiler with 10kW output 
connected to buffer tank and water to air 

heat exchanger

11.1 kWh(m2/a)
compared to standard of 

100 kWh(m2/a)

Cost of heating, hot water and 
mechanical ventilation combined 

per year per square foot is 

€0.09 / ft2 / year

mechanical 
heat recovery 

ventilation 
83% efficient delivering 0.4 ach and 

consuming 70W

consumes

600 kWh/year

but recovers 

3,000 kWh/year



Clean filter

Filter after 9 months
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Carbon dioxide 
levels in Wicklow 
Passive House

Carbon dioxide 
levels in 
conventional house

Peaks in graph represent night time          

CO2

concentration

Measured Air Quality In bedrooms

• Peter’s house here

MosArt Passive House, Ashford, 

Co Wicklow



fitting a ‘boiler’ to Out of the Blue 

a south-facing PH window will take in more energy 
per year than it lets out



Heat Losses through Windows in a Passive House

Only 10% of the thermal envelope area
but 43% of total transmission heat losses! 

• Triple glazed with overall U-value 

< 0.8W/m2K

• Typically double low-E coating, 
argon filled 

• Special low conductivity spacers

• Double-gasket for airtightness

• Frames ‘thermally broken’

Windows



G value

Extrem ungünstiger
Einbau

ΨEinbau

w, eff

 = 0,15 W/(mK)
U = 1,19 W/(mK)   

Extremely poor (normal) 
installation

W/(mK)

W/(m²K)
installation



Empfohlener
Einbau

ΨEinbau

w, eff

 = 0,005 W/(mK)
U = 0,78   W/(mK)   

Recommended 
installation

W/(mK)

W/(m²K)
installation

Passivhaus Dienstleistung GmbH
www.passivhaus-info.de

Example of window on wood 
support

Fixed externally to blocks with brackets

Timber support below for weight 

Tape for air-tightness

Frame to be completely covered by 
insulation

Source: [PHD]



Good fitting details save money for the customer

- 500kg of pellets per year (half a tonne)!
- Saving of at least €125 per year
- Saving €3,750 over life of windows (assuming no increase in energy costs)

Breaking all the rules – glazed north facing facade



Exemplary 21st Century Commercial Projects
Energon Offices - Architect Stefan Oehler

Energon Offices, Ulm, Germany
oehler + arch kom architekten ingenieure 

The Building that Heats Itself

External Temperature:

If > + 5oC = No heating 
required

+ 5oC to - 5oC = Heated by 
waste heat from kitchen and 
server room

If < - 5oC = District heating



Cost of heating and cooling:

• Conventional offices = €12.50 / m2 / year

• Energon offices = €2.50 / m2 / year

• Saving of 80% ($90,000 / year) 

• Built at no additional cost

• Payback from Day 1

P.H. Montessori School in Aufkirchen
Architect: Gernot Vallentin

Breaking all the Passive House ‘rules’:
-Built at no additional costs
-Relaxed and curving form
-Traditional radiators in the classrooms
-Openable windows for cooling



P.H. Primary School in Riedberg
Architect: 4A, Stuttgart

Tesco Supermarket
Tramore, Waterford

Joseph Doyle Architects

Worlds 1st PH Supermarket



2 Department of Education Schools

Irish Rail Commercial Building

UCD Student Residences

Several Homes

Current Passive House Activity in Ireland

MosArt Passive House Retrofit, Foxrock, Co. Dublin



Upgrading an existing home 

Triple glazed roof lights 

All windows replaced with triple glazing 
(upgraded from 2.90 to 0.81 W/(m2K)

A New Concept …

…Air-loose-ness!



Ininsulation Strategy

Full fill cavity insulation along with internal dry lining used

Technologies and heating system

Air to water heat pump

Under floor heating

Mechanical Heat Recovery Ventilation



Retrofitting not just about energy, 
but also aesthetic experience / interior design

Why is the NIHE retrofitting to the 
Passive House Standard?

•Eliminate fuel poverty!
•Improve quality of life for tenants
•Stimulate economy - disposable income
•Generate green-collar employment
•Enhance property values

•Oh yes, and “save the planet...”



Stepped facades and profile present a challenge and an opportunity

View of fronts – from northwest

View of rear – from southeast

TTTT

THERMAL BRIDGING

Leaking heat - identification of thermal bridges

TB-1

TB-3

TB-2

TB-4

TB-7

TB-5

TB-6



Minimising thermal bridges through construction
TB-4 eaves

THERMAL BRIDGING

PHPP CALCULATIONS – HOUSE 9



PHPP CALCULATIONS – HOUSE 9

Passive House consultancy: 
social housing, Dungannon - Oaklee + NIHE
Kennedy Fitzgerald Architects



Extra Over for Passive House Building
Case study house in Rosslare, Co. Wexford

Extra Over for Passive House Building
Case study house in Rosslare, Co. Wexford

Extra over € Per sq.ft €

Insulation to substructure …………………. 1,510 0.83
Walls   ……………………………………………. 7,320 4.05

Roof    ……………………………………………. 1,480 0.82
Windows + doors  (incl. thermal bridge)….. 4,750 2.63
Pipe + duct insulation   ……………………….. 520 0.06
PHPP + Passive House Cert.   ………………. 2,500 1.38
Blower door test   ……………………………… 420 0.23

Space heating system – higher PH spec.  ...         510 0.28
Not full hydraulic system (saving)   ………… - 1,000 - 0.55

TOTAL for building costs  …………………….    18,010 9.74

Plus VAT, Preliminaries + Builder’s margins    22,500 12.50



Carbon Neutral likely to require two elements:

1. Passive House Building Standard 2. Renewable Energy Supply 

Passive house training

www.passivehouseacademy.com

• Certified Passive House Designer
• PHPP / advanced PHPP
• Thermal bridging calculation



Passive House Craftspersons’
Course
Building Fabric
&
Mechanical

As much hands as head

And in absolute numbers: 

Ireland is second only to Germany

The island of Ireland

has the highest per 

capita number of 

Certified Passive House 

Designers graduates in 

the WORLD!



1.1 slide 11

Location of Certified 
Passive House 
Designers in Ireland

Build to the 
Passive House 

Standard

Art McCormack

MosArt      - Passsive House Academy

www.mosart.ie www.passivehouseacademy.com

Broomhall Business Park, Wicklow, Ireland

+353-404-25777

art@mosart.ie


