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This A1 rated, Passive House dwelling, located 
in Cork City, was completed in September 
2016. An existing dwelling was demolished 
to make way for a new contemporary, energy 
efficient family home. 

Initially, WMA were engaged with a view to 
renovating the existing house. The existing 
house had been extended a number of times 
over the years, was dark and the spaces 
didn’t flow well. It was decided after some 
exploration that rebuilding was the preferred 
option in terms of both design and cost. The 
brief for the new house was to design an 
energy efficient, bright and modern home. 

The brief

Introduction



Proposed passive house

Original house



Site plan

Original house

The site itself posed an interesting challenge, 
not just from a design perspective, but also in 
terms of constructability. It is long and narrow 
and is oriented SW – NE along its length, with 
unusually poor solar access. It slopes slightly 
at the entrance gates and is relatively flat for 
the majority with a raised, planted area at the 
rear. There are residences to either side and 
to the rear of the site. The site has a number 
of mature trees both on and overhanging its 
boundaries.

The design was very much informed by the 
site’s orientation and solar access. Solar 
studies were conducted on the existing 
house and the impact of its form on the 
neighbouring properties was noted. 

This analysis was used to inform the massing 
of the new design so that it impacted as little 
as possible on the neighours and so that 
the house could take full advantage of the 
available daylight and sunlight.

The site



3D physical model

The resultant building is comprised of two 
2-storey sections connected by a 1-storey 
link. The building wraps around and focuses 
on, an internal courtyard which is located 
to take advantage of afternoon & evening 
sun. The 1-storey link allows the maximum 
amount of light to access the neighbour’s 
garden to the northwest. 

A shallow plan form was utilised for key 
rooms to maximise solar penetration. This 
dual aspect effect provides views through the 
house, creating a great sense of connectivity 
throughout the spaces, both inside and out. 
 
The front 2-storey section houses the 
entrance hall, guest w/c and living room 
at ground floor level, with a study, den and 
store room on the first floor. The living room 
opens out via sliding doors, to the internal 
courtyard to the north. It also opens out to the 
front garden area to the south, where a sitting 
area is located. This area is screened from 
the parking / entrance area by planting and 
contained bamboo. The store room at first 
floor level has been fitted for use as a future 
bathroom, should it be required. The den is 
open to the roof apex, with a floating ceiling 
feature providing acoustics and additional 
storage. 

The rear 2-storey section contains the 
generous master bedroom and en-suite, with 
a utility / plant room at ground floor level. The 
master bedroom has direct access to a small 
seating area in the rear garden which will 
catch early morning sunshine. There is also a 
visual connection via a southern window, to 
the main courtyard through to the living room 
and beyond.

The utility / plant room is home to all the 
services for the house, which are cleverly 
housed within the utility fitted units, giving a 
clean and minimal look to the engine room 
of the house! A drying tower is also located 
here, which provides a discrete and efficient 
way of drying clothes. Upstairs, there are two 
further bedrooms and a family bathroom.

The design
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View from the South West landing



Legend
1. Entrance Lobby
2. Living
3. Kitchen
4. Dining
5. Sun Room
6. Master Bedroom

7. Bathroom
8. Utility
10. Pantry
11. Den
12. Study
13. Bedroom
14. Hallway

11.

12.14.

13.

13.

14.

7.7.

Ground floor plan

1.

2.

7. 3.

4.

5. 6

8.

10.

7.

First floor plan



The 1-storey link has a monopitch roof sloping southeast to northwest. It is designed to flow 
from one end to the other and connect the two 2-storey sections of the house. However, it is 
not conceived of as a circulation space, as the main living spaces, comprising of the kitchen, 
pantry, dining room and sunroom, are located on this widened ‘corridor’. This area is the centre 
of the house, with large sections of glazing opening out into the courtyard, creating an outdoor 
room.

These rooms are effectively one space but are defined from each other through the use of ceiling 
levels and fitted furniture. The kitchen is defined in the space by a dropped ceiling bulkhead. 
This bulkhead has been partly carved out to allow light from a high level window down into the 
kitchen. It also houses the kitchen extractor unit, which when turned on, automatically opens a 
high level window to provide make up air during operation. 

The pantry can be accessed from either side of the kitchen and has extensive storage and 
access to both the rear and front yard areas. The pantry is exceptionally bright, being naturally 
lit from above by two large Rooflights. This allows light to spill into the kitchen, yet allows slightly 
cooler temps to be maintained. 

The dining room is open to the raking roof with two picture windows looking out to a landscape 
feature area along the boundary wall. High level windows to the southeast flood the space with 
morning and mid-morning light. Even during the early stages of the build, morning site meetings 
would take place here!

The house is designed to allow natural stack ventilation to help deal with any overheating that 
might occur. The high level windows in the link can be opened using actuators and draw air 
through the house from both 2-storey sections. The shallow plan format and sliding doors and 
windows also aid natural ventilation of the house.



Bathrooms & Utility

Utility Room fitted with integrated laundry 

Guest W.C First Floor Bathroom

Drying Tower

Slate vanity



Ceiling feature to den

Kitchen Kitchen/Pantry



Living room

Dining area

Kitchen counterPantry window



Slate detail

View from courtyard through to front garden

Landscape detail at front stairs

The sunroom is located opposite the dining 
area and overlooks the internal courtyard. It is 
positioned to receive afternoon and evening 
sun. From the sunroom, one can see straight 
through the courtyard and living room to the 
front garden and to the main road beyond.  

A neutral palette of finishes was used 
internally, with off white painted walls, oak 
flooring and lacquered spruce window 
frames. The kitchen, pantry and utility units 
are a lacquered laminate from Nobilia in a 
grey supermatt finish, designed and fitted by 
Classic Kitchens. The worktops are a honed 
green Broughton Moor slate. The slate is also 
used for the hearth, in the guest and master 
bathrooms, at the window boards and sliding 
door thresholds, tying the overall internal 
aesthetic together.

The house is fitted with an intelligent 
AudioVisual system, which controls the 
lighting, tv and music systems in the house. 

Rain water chain



Entrance view

Living-dining area flooded in natural light



Under raft insulation

Roof under construction

Blockwork walls

GGBS concrete slab

Construction

Once the site was cleared, ground investigations 
revealed extremely good soil conditions. 
There was however, a certain element of 
complexity in the actual construction due to 
the narrowness of the site and the fact that 
precast concrete planks and stairs were being 
used. The size and weight of the windows also 
posed a handling issue as lifting gear could 
not be utilised, especially at the rear of the site.  

A 200mm deep GGBS concrete raft was 
poured into a 200mm (with thickenings as 
required) EPS 300 insulation formwork. All 
service pop-ups had to be decided well 
in advance and were properly collared and 
insulated for air tightness. A heavy duty 
preprufe radon membrane was also used. 

The exterior walls are lightweight thermal 
block laid on flat, with a 257mm Baumit 
ETICS (External Thermal Insulation Composite 
System) on the outside. The nanopor external 
render is a self cleaning render and is finished 
in an off-white colour.



Interior walls are standard blockwork with a 
double course of lightweight thermal block at 
the base. 

Precast concrete slabs were used for the 
first floor, as well as precast concrete stairs. 
All steelwork was located within the thermal 
envelope and detailed to avoid thermal 
bridging. 

The internal plaster makes up the air-tight 
layer. All window, floor and roof connections 
and all external wall penetrations, have been 
carefully taped to ensure air tightness. 

The warm roof construction is pumped with 
cellulose between the rafters, with gutex 
insulation over. The roof is generally finished 
with Blue Bangor slates, with the rear lean-
to section finished in zinc. The 5 No. dormer 
windows are also finished in zinc. 

The windows and external doors are triple 
glazed Passive House Certified timber aluclad 
units from Smartwin and were manufactured 
locally. The internal finish is lacquered spruce 
while the external aluminium frames are 
powder coated in a soft grey green. 

All rainwater goods are pluline zinc. A beautiful 
Japanese rainchain was used at the front 
door, providing a feature at the entrance. A 
greywater harvesting tank collects all roof 
rainwater, which is stored and used for toilet 
flushing.

Ventilation ductwork

U/F heating pipework

Ceiling feature to den



Performance

The house was designed using site specific 
climate data, as a building’s energy demand 
can vary by up to 45% depending on its 
geographical location within Ireland. Due to this 
site’s poor solar access, very careful attention 
was paid to the detailing, construction material 
selection and glazing specification. Although 
the house is not compact, construction 
technology enabled large surface areas with 
maximum energy performance. 

As is standard for all Passive House projects, 
the Passive House Planning Package (PHPP) 
was utilised from an early stage to help inform 
design decisions and to ensure that the 
building was kept in line with Passive House 
requirements. 

The air tight requirments for Passive House are 
0.6 air changes per hour at 50Pa. Compared 
to the current building regulations of approx. 
5 ac/hr, this is a significant difference. This 
is usually first tested after first fix and before 
internal finishes like ceilings etc. are installed, 
to allow access to rectify any areas of air 
leakage. The main contractor installed a fan 
which ran constantly so that he could monitor 
air leakage throughout the build, reducing 
surprises during official testing. The final air 
test yielded a result of 0.6 ac/hr. 

The building is fitted with a Nilan Compact P 
Mechanical Ventilation Heat Recovery system. 
The house has a continual source of warmed, 
clean air distributed throughout, which 
practically eliminates dust, air borne allergens 
and moulds.

An air to water heat pump located externally, 
will heat hot water for the underfloor heating, 
when required. Hot water can also be 
generated by both the PV panels at roof level 
and waste heat from the MVHR system. 

All light fittings are LED and a car charging 
station has been included to the front parking 
area.     

The house achieves an A1 BER (building 
energy rating) Rating of 22.23 kWh/m²/a. The 
project EPC (Energy Performance Coefficient) 
and CPC (Carbon Performance Coefficient) of 
0.143 & 0.145 respectively, easily surpassing 
the incoming nZEB Maximum requirements of 
0.3 MPEPC and 0.35 MPCPC (Building 
Regulations (2011) L, TDG Amn. No. Lii - 
0.7.3 and 0.7.4).  

The house is being monitored for temperature, 
humidity and CO2 levels, both inside and out. 
The following graphs illustrate the measured 
results (up to week of Oct 24th 2016). 

Environmental monitoring



Environmental monitoring

The comfort levels of the house are being monitored using a wifi enabled monitoring station. The 
station measures temperature, humidity and CO² levels, both inside and out. The following graphs 
illustrate the measured results for October 2016. 

It was noted during early October that the RH in the house was particularly high and did not 
appear to be reducing. This alerted us to the fact that the MVHR system may have been shut 
down during handover. The dashed red line on the graphs indicate when the system was turned 
back on – 22nd October. Note that the temperature begins to rise, the RH begins to drop from 
this date.

Interestingly, the lowest internal temperature recorded during this time was c. 16.8°C, when the 
outdoor temperature had dropped to c. 3.8°C the night before.    

This monitoring also highlighted the importance of putting a ‘drying out’ procedure in place, 
particularly when the build involves wet trades. The RH in the house was particularly high during 
this period, dropping significantly when windows were opened. Once the MVHR system was 
turned back on, the RH can be seen to drop.   

Average temperature



Average humidity



Dormer Jamb to Wall Detail

Monopitch Roof Ridge Detail

Dormer Cill to Wall Detail

Thermal bridge analysis

Thermal bridges are where the thermal 
performance of the envelope (heat transfer) 
is compromised by detail and geometry. 

To achieve a highly efficient, cost effective 
envelope these thermal bridges (psi values) 
should be calculated and minimised during 
the design process by the architects. In the 
BER assesment, by default, a Y factor of 0.15 
W/m2k is added to every U-value! This can 
effectively double the calculated losses for 
any given component.

In this project we calculated 11 Psi values and 
optimised the details, resulting in a reduction 
of the default Y factor by 77.2%, to a very 
acceptable 0.0342 W/m2k. This reduced the 
BER energy value for the dwelling by 17%



Landscape

Detail of landscape materials

View from raised garden area to rear

The landscape was integral to the overall 
design. WMA worked closely with John 
Butler Landscaping throughout to ensure 
that internal and external spaces flowed and 
complemented each other. John developed 
the architectural landscape concept. The 
material selection of Kilkenny Blue Limestone, 
the pebble mix to the perimeter, concrete 
sets to the front driveway and landscape 
feature walls finished in the same colour as 
the main house, ensured a homogenous and 
complementary aesthetic. 



Detail outside dining area

Due to the orientation of the site, it was 
decided to deviate from the traditional ‘back 
garden’. Instead the focus is on the central 
courtyard and screened front garden area 
which are located and designed to take 
advantage of the available sunlight at different 
times of the day. The rear garden is minimal, 
with the garden shed and air to water heat 
pump located here. 

Planting was selected to work with the existing 
planting on site. Bamboo was chosen at the 
front seating area to provide a screen from 
the parking area and the public. A melanchier 
tree was relocated from the main flower bed 
at the front of the site, to a raised planter just 
outside the front stairs as a feature and to 
provide some shading.



The trees along the boundary to the southeast 
were carefully trimmed with the agreement of 
the neighbour, to allow for optimum solar 
access. A Sycamore tree to the front of the 
site was cleaned up and rejuvenated with 
beautiful results. The side boundary walls are 
finished in a natural lime render on which 
climbers will grow. The front boundary wall 
has been repaired and repainted and a new 
nameplate has been installed.      
 
External lighting has been carefully selected 
and located highlight and complement the 
landscape features and the house itself and 
to provide a warm, atmospheric glow. Sensor 
lighting is provided to provide extra light for 
specific tasks and for visitiors etc. 
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