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The Green Building Award 

Joseph Little Architects 

 

 
‘EnerPHit’ retrofit & extension of a semi-D in Monkstown, Co. Dublin 

While new-builds aim for low (or even net zero) energy usage additional to what is already in use, low 
energy retrofits are able to reduce the existing baseline of Ireland’s annual energy imports. The retained 
elements of the building may also be considered carbon neutral. Energy-efficient retrofit is, by its very 
nature, more sustainable than new-build. It's recycling now rather than recyclable in the future! 

The National Energy Efficiency Action Plan 2009-2020 sets out Ireland’s path to achieve an overall 20% 
reduction in energy demand by 2020. 44% of this saving is expected to come from the residential sector, 
the vast majority of this must come from energy-efficient retrofits. By 2050 Irish buildings are to be 
‘carbon neutral’: this requires an even greater transformation in energy demands and supply, especially as 
more than 70% of dwellings existing now will be standing then. As retrofit throws up unique challenges and 
as the construction industry is still learning how to do it, example cases of innovative, low carbon, deep 
retrofit are urgently needed. 

This project of an ordinary semi-detached house is exactly that. It is an exemplary case study of energy 
conservation through retrofitting, it promotes healthy ventilation; innovative, non-electric water 
conservation; and innovative low carbon forms of construction: we strongly believe energy should not be 
pursued in isolation. 

Reasons to be proud 
 

• This is the first retrofit of any building in Ireland to be certified by the Passive House Institute. In this 
case it was certified to the Institute’s EnerPHit retrofit standard: there are only five worldwide. 

• It has achieved an impressive reduction of 90% in energy usage as measured by DEAP. A monitoring 
study pre- and post-works is being carried out and will be published at a later date. 

• Beyond the requirements of the EnerPHit standard, the project features low carbon materials (such as 
70% GGBS cement, timber–frame, cellulose, woodfibre and sheep wool insulation) and an innovative 
gravity-fed, non-electric rainwater harvesting (contained inside the house). 

• The walls of the Passive House extension are built with the Pavawall system of NBT: we believe it’s 
the first use in Ireland. This low carbon, fully-breathable system features only OSB, cellulose, timber 
frame, woodfibre insulation and render yet meets a U-value of 0.12 W/m2K. By being lightweight and 
avoiding a masonry outer leaf, smaller foundations and even less carbon emissions become possible. 

• Example buildings are all about innovation, learning and dissemination: in 2012 it was part of ‘Open 
House’: in 2013 it will be part of three different events of this kind. It has already featured on Dept. 
of Education posters, ‘Passive House Plus’ magazine and our ‘Building Fabric Design’ CPD events. 

 

The story 

The house’s owner Pauline Conway approached us because we were the first practice to be accepted into 
Éasca. She wanted partners in a plan to make her house an educational tool and an example of genuine 
sustainability.  

Pauline grew up in a remote part of rural Ireland, with a keen sense of the importance of natural 
resources: “until the age of eight years I lived in a house without piped water, where we had to carry 
buckets of drinking water from a nearby stream and harvest rainwater for laundry”. Later she spent 13 
years working in African countries, and in Ethiopia she saw at first hand the horrific impact of recurrent 
droughts which are increasing in frequency due to climate change, largely caused by developed countries. 
She wanted her home to be an example of a deeply sustainable retrofit that would push the debate 
forward on how to reduce the many impacts of Ireland’s housing. 
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The team 

Joseph Little Architects is a small innovative practice based in Dublin. We have been shortlisted four times 
in two years by the Green Awards. We are strong advocates of the use of scientific principles, better 
evaluation tools and rigour in designing, constructing and retrofitting healthy, low carbon and energy 
efficient buildings. Through Building Life Consultancy (a trading name of the practice) we also provide 
support to those innovating with new buildings and new construction products while helping others 
understand old or problematic buildings. We are Ireland’s foremost trainers of design professionals in low 
energy design (through the RIAI) and in thermal bridge evaluation, and the only trainers of hygrothermal 
simulation (using Wufi).  

The core design team for the EnerPHit project within the practice was Joseph Little and Brendan 
O’Connor as the project architects, and Ann-Marie Fallon as Passive House consultant & BER assessor. 
Bourke Builders Ltd was the main contractor, Malone O’Regan were civil/structural Engineers, Walsh 
Associates were the quantity surveyors and Gavin Ó Sé from Greenbuild carried out the airtightness 
testing. The homeowner, Pauline Conway, was also a vital member of the team in her engagement with 
the practice and her willingness to facilitate the team in reaching the standard. 

The house 

The house is located right in the middle of an old suburb, within 3 minutes’ walk of two bus stops serving 
5 bus lines and within 10 minutes walk of the DART station and the village of Monkstown. The original 111 
m² semi-detached house was built in the early 1960s with uninsulated hollow block and cavity walls. We 
insulated the walls externally and retrofitted the original house to the EnerPHit standard, while building a 
new 48 m² timber-frame extension to the Passive House standard. The project was completed in April 
2012 within a budget of €270,000. 

 
Front (top) and back (bottom) elevations before works (left), at construction stage (middle), completed (right) 

The design 

Our aim was that from the road the retrofitted, extended semi-detached house would continue to fit into 
its suburban context, while small elements such as the juliette balcony and anodised rainwater goods 
would suggest that something special was within. The rear extension is more clearly different as it 
orientates exactly to south and then curves away to frame a dining table within and a deck without. 

Sunpipes, rooflights, windows extended downwards to become patio doors, a glass screen between hall 
and kitchen and an open riser stairs with glass balustrade all contribute to even light distribution 
throughout the house. Almost all services are clustered in the extension, simplifying services runs. A solar 
panel on the rear roof provides 50% of the dwelling’s hot water demand. A Paul Novus HRV unit (with a 
heat recovery efficiency of 92.4%) provides ventilation and a small 12kW modulating gas boiler provides 
any additional back-up heat needed. 

before after 

before after 
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The major challenge: managing airtightness & delivering quality 

EnerPHit is a super-low energy standard featuring super-insulation, low thermal bridging details, triple-
glazed windows, onerous levels of airtightness, and optimised solar gain and summer shading. 

In particular, achieving the EnerPHit airtightness target of <1.0 ach@50Pa (air changes per hour at 50 
Pascal pressure) proved to be challenging, considering the many unknowns of an existing house. Bear in 
mind that the Building Regulations allow an airtightness standard for new buildings seven times worse than 
this, and require no minimum standard for retrofit! In this project we provided a detailed airtightness 
specification, clear red-lined drawings and toolbox talks with technical support from Ecological Building 
Systems. In some cases methods that would have worked for low energy buildings of a lower standard had 
to be re-assessed and improved for this project. 

We found out that even 18mm OSB3 sheathing board can’t be trusted to act consistently as an air barrier 
at this design values; we realised early on that patches of the boards were failing during tests. To avoid 
new membranes and tapes that would be a cost to the client, we applied yet another innovative solution: 
two roll-on coats of Induline ZW-400 by Remmers to improve airtightness. We took a gamble and it 
worked! Diagnostic airtightness tests were crucial in helping us learn where under-performance was 
occurring and taking the appropriate corrective actions. We graduated from whole house testing to room-
by-room testing using our hands, anemometers, and smoke. There were seven formal airtightness tests 
during the project and many more informal tests by the builder’s ‘airtightness champion’ using a Wincon 
fan.  

We finally got below 0.93 ach@50Pa: an outstanding figure for a retrofit. To the best of our knowledge no 
other retrofit in Ireland has achieved this level of airtightness. The builder and client’s commitment was 
central to the achievement. 

The steel column – a key point thermal bridge 

Dealing with thermal bridges is key in any low-energy project in order to avoid extra ‘invisible’ energy loss 
and local surface condensation: this is especially challenging in retrofit as we have to work with existing 
materials and junctions. We were able to deal with this issue at design stage by using numerical 
calculation tools. 

A key technical issue that had to be resolved was how to bring the load of the rear corner of the upstairs 
of the house to ground in a ‘low thermal bridge’ way once the ground floor walls were removed to make 
way for an open plan space below. 

 

3D thermal modelling of junction (left), construction drawing (middle), photograph of junction as built (right) 

We worked closely with engineers Malone O’Regan to arrive at a final solution featuring an unusually large 
base plate to the column that transferred a uniformly distributed load through the 100mm ‘Perinsul 
Foamglas’ layer onto a concrete pad. We also assessed our solution using three-dimensional thermal 
bridge calculation (still very unusual in the industry) to prove how thermally efficient the detail is: the 
temperature at the junction of floor and steel column is only 0.5 degrees cooler than the floor elsewhere! 

Shallow vs. deep retrofit 
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This house is a good example of the issues at the centre of deep retrofitting to a clear standard. The term 
deep retrofit refers to an energy-efficiency upgrade that achieves dramatic savings on energy usage of 
between 50 to 90%. Deep retrofit is often promoted as an integrated approach looking closely at 
airtightness, summer overheating and ventilation, not just insulation. 

 
  Before After 

Primary energy 
consumption 
(as per DEAP) 

Total 494.88 kWh/m²a 51.19 kWh/m²a 

Heating + cooling 320.05 kWh/m²a 10.16 kWh/m²a 

    

U-values 

Roof 0.40 W/m²K (cold roof) 
0.10 W/m²K (retrofitted) 
0.13 W/m²K (new roof) 

Ground floor 
0.65 W/m²K (suspended) 
1.10 W/m²K (solid) 

0.11 W/m²K (retrofitted) 
0.08 W/m²K (new floor) 

Walls 2.40 W/m²K 
0.13 W/m²K (retrofitted) 
0.12 W/m²K (new walls) 

Windows 2.80 W/m²K 0.80 W/m²K (new windows) 

    
Air infiltration rate 5.66 ach@50Pa 0.93 ach@50Pa 

Before & after values for primary energy usage, thermal performance of building envelope, and airtightness 

Given the project’s aspirations we established a baseline with a before BER, an airtightness test and 
thermographic study. Architect Helena McElmeel is carrying out a study pre- and post-works, as part of 
the RIAI ‘3twenty10’ research project. Despite 10,000s of published BERs there is extraordinarily little 
known about how Irish dwellings actually perform and are actually used after retrofit. Her study will be 
published at a later date. 

Beyond EnerPHit: low carbon strategy 

Going further than the EnerPHit standard’s focus on low energy usage, we have also pursued low 
embodied energy by using a range of low carbon materials: a key approach was using wood-based products 
when possible. Using wood in construction ensures that carbon captured through photosynthesis (becoming 
the very stuff of trees) remains bound-up: it’s also a great insulant. We love the fact that cellulose 
insulation was newspapers which had been trees: well-read material saved from burning and landfill! 

We used FSC-certified timber studs for the extension’s walls, clad internally with 18mm OSB3 as a racking 
board and airtightness barrier, and slabbed externally with the Pavawall woodfibre external wall 
insulation. We then blew cellulose into the resulting cassettes between. This is the first house in Ireland 
featuring the Pavawall external insulation system for timber frame, which is particularly clever in that it 
achieves excellent insulation and airtightness levels with low-carbon materials and no membranes. The 
flat roof is similar except that Gutex woodfibre slabs were used over joists. The main cold roof buildup 
featured 400mm of cellulose. In all 56 m3 of cellulose and 11 m3 of woodfibre were used. 

The chart below is an estimate of associated CO2 equiv. emissions. We deliberately show a few 
alternatives (such as mineral wool in the attic or brick rainscreen) to illustrate how a low carbon focus and 
specification can allow an equal or better performance. We look forward to the publication of SEAI’s 
Embodied Energy and Carbon Measurement Methodology and Database in 2013 which should make this 
kind of analysis, and resulting low carbon-focused specification, more common and more Ireland-specific. 

Before adopting EnerPHit we had intended to insulate under the suspended timber floor in the usual 
retrofit manner. In moving to EnerPHit we realised that the resulting U-values would not be good enough. 
Instead we stripped out the joists and tassel walls, laid a radon barrier on the original subfloor and built 
up 300mm of EPS300, then poured 150mm of concrete with 70% GGBS (Ecocem) cement mix on top. This 
gave us a retrofit floor U-value of 0.11 W/m2K. We had to concede a greater carbon impact (see chart 
below) in order to achieve a better energy performance and an increased ability to control quality. The 
topsoil that was stripped down was in the process kept on site and re-used later in the back garden. 

The embodied carbon of the uPVC window frames is also worthy of note. We selected them because their 
attractive cost allowed investments in other critical areas of the project, because they were locally 
sourced (supplied by Munster Joinery), and because we are interested in supporting Irish innovation and 
high standards. Demolition waste from the original garage was recycled into new footpaths.  
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Green bars show materials used, red bars show materials and emissions avoided. Concrete values from 
Ecocem Ireland Ltd; woodfibre values from NBT; all other values from Ökobilanzdaten im Baubereich 

2009/1 jointly researched and published in Switzerland by KBOB, Eco Bau and IPB (www.kbob.ch) 

Water conservation 

Dual flush toilets, low volume bath and bowls and sprinkler taps feature. We also worked closely with 
Ollan Herr of Reed Beds Ireland on the rainwater harvesting strategy. The location of tank and 
specification changed more than once but we were committed to a small gravity-fed tank within the 
building envelope. Herr is critical of the current vogue of overly large tanks buried in gardens requiring 
pumping over 2 - 2.5 storeys.  

The system serves an outside tap and three toilet cisterns. Toilet usage typically comprises ~35% of a 
person’s daily water demand: by focusing on supplying water for this function the size of the tank could 
be minimised at 450 litres and electrically powered UV filtration could be avoided. By locating the tank 
below gutter level (but above toilet cistern height) the system could be gravity fed. By having it inside the 
house (in an upper press of a walk-in wardrobe) the tank requires no insulation. By using a simple water 
trap the supply is airtight. Finally fail-safe measures ensure the tank never overfills or empties. We liked 
the simplicity and technical elegance of this approach. 

Moving forward 

This project contains a range of innovations from externally insulated timber frame wall system to overall 
performance specification, to rainwater harvesting approach. There was lots of learning in the way, and 
we have the passion and ability to spread this learning.  

At the end the whole team got a number of things, such as meeting the EnerPHit standard, right and can 
prove it. We believe that in itself is a great message for green building in Ireland.  


