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What is a ‘traditional building’?
Traditional buildings are buildings with:

 Solid masonry walls (brick or stone, often with a render finish) – i.e. no cavity

 Single-glazed timber or metal windows

 Timber-framed roofs with slate or tiles, sometimes thatch or metal

 Traditional buildings are of flexible and ‘breathable’ construction

 Generally, they were built with no damp-proof course

This type of construction was used for the majority of buildings constructed in Ireland before 1940 and 

represent an estimated 15-18% of the building stock including a wide range of building types





Traditional buildings
 Traditional building methods evolved over centuries, making best use of available 

materials and craft skills, to deal with local weather conditions

 Primary difference between traditional construction and modern construction is in 
how moisture is managed. Traditional building materials are usually soft, flexible 
and vapour-permeable. The building fabric needs to be ‘breathable’ in order to 
function properly, that is it needs to absorb and release moisture to the 
atmosphere depending on the environmental conditions

 Natural ventilation was originally provided through open fireplaces, gaps between 
slates and around windows and doors



Traditional buildings
▪ Regardless of any statutory protection on the building, works to upgrade the energy 

efficiency of a traditional building will differ from those appropriate for modern 
construction

▪ Essential to understand how traditional buildings work before carrying out works to 
avoid causing irreversible damage

▪ In traditional buildings, elements are not isolated or separated by barriers or cavities 
so it is essential to consider the buildings as a whole

▪ There must be a balance between the requirements of energy conservation and of 
building conservation



How modern construction behaves

From ‘Energy Efficiency in Traditional Buildings’ (Government of Ireland, 2010)



How traditional construction behaves 

From ‘Energy Efficiency in Traditional Buildings’ (Government of Ireland, 2010)



Professional skills & competence

 There are risks associated with altering a traditional building which has performed 
well sometimes over hundreds of years

 Specification of retrofitting works for traditional buildings should generally only be 
undertaken by competent professionals with the necessary skills and experience

 Where a project is complex or the building is of architectural heritage significance, 
particular skill sets will be required of the specifier and the installer

 Certain low-risk interventions may be undertaken by skilled and experienced 
contractors where a traditional building is not protected



Statutory/regulatory requirements
 National Monuments Acts (national monuments, 

recorded monuments)

 Planning  & Development Acts (protected structures, 
architectural conservation areas, other buildings)

 Building Control Acts and Regulations (buildings 
protected under the National Monuments Acts are 
exempt)

 Building Energy Rating (protected structures, buildings 
used as places of worship or for the religious activities of 
any religion and buildings protected under the National 
Monuments Acts are exempt)



Understanding the building

It is important to understand the building before 
considering any upgrading works, including:

 Approximate construction date of the 
building

 Architectural heritage significance
 Construction methods used
 Construction materials used
 Any later interventions or alterations and 

their appropriateness or otherwise
 The condition of the building



Assessing the building

 Before any retrofitting works begin, it is important that the building is in good repair and dry.  

A damp wall transmits heat at a higher rate than a dry one

 Identify the energy efficient design features in the building and use and improve these where 

possible (e.g. window shutters)

 Any inappropriate later changes should wherever possible be reversed - such as the  removal 

of impermeable materials (e.g. cement, gypsum) where this can be done without damage

 Identify and remove or contain any toxic materials

 Assessing the building’s energy usage prior to works can be useful



Ventilation

 Attention and care needs to be given to ventilation and indoor air quality (IAQ). Airtightness, 

ventilation, and IAQ are interdependent, and each building retrofit plan should address them 

as such

 Good ventilation is critical to the well-being of most traditional buildings

 Lack of ventilation will create or exacerbate damp problems such as condensation, on 

surfaces and within the fabric of the building

 High moisture levels make timber elements vulnerable to insect and/or fungal attack

 People too, require properly ventilated living spaces for their health and comfort



Sustainability & historic buildings

 ‘The Greenest Building is the One Already Built’ (Carl 
Elefante, 2007)

 The continued use and/or reuse of older buildings is an 
essential component of sustainable development and 
avoiding greenhouse-gas emissions

 Carbon reduction strategies for the built environment 
have often concentrated on operational emissions and 
fabric performance

 To meet climate goals, future focus must be on carbon 
reduction taking into account both operational and 
embodied carbon



Sustainability & historic buildings

▪ Life cycle analysis is important in assessing the sustainability 
of a new buildings and of maintaining, refurbishing and 
replacing existing buildings

▪ Embodied energy in an existing building is lost if a building is 
demolished

▪ Demolition waste has to be transported from the site and 
put into landfill

▪ The production and/or importation of building materials to 
construct new, replacement buildings require a significant 
amount of energy and create greenhouse-gas emissions Image by Hugh Russell, The Irish News



Sustainability & historic buildings

▪ Older buildings were designed to maximise 
natural sources of heating, lighting and ventilation

▪ The historic building stock is made of durable, 
long-lasting materials which reduce 
refurbishment cycles, therefore using less energy 
in the long term

▪ Generally the building elements are readily 
repairable – e.g. joinery, ironwork



Building conservation principles
▪ Keeping the building in use

▪ Researching and analysing

▪ Using expert conservation 
advice

▪ Protecting the special 
interest

▪ Promoting minimal 
intervention

▪ Repairing rather than 
replacing

▪ Using appropriate materials 
and methods

▪ Ensuring reversibility of 
alterations

▪ Avoiding incremental 
damage

‘Architectural Heritage Protection: guidelines for planning authorities’ 
downloadable from: www.buildingsofireland.ie/resources

http://www.buildingsofireland.ie/resources


Retrofitting principles for traditional buildings

 Ensure the building is dry and in good repair prior to any upgrading work

 Use materials that are compatible with the traditional building fabric –
vapour permeable and capillary active

 Provide adequate ventilation to ensure the health of the building and its 
occupants

 Minimise waste – upgrade existing elements rather than replacing them

 Balance the need to conserve energy with minimising impacts on the 
historic fabric. Don’t push the building beyond what is reasonable



Proposed guidelines
 Aim to provide clear and robust advice to specifiers 

and installers, while being accessible to a wide 
audience

 Guidance will be strategic more than prescriptive 
given the nature of the historic building stock

 Illustrate good practice and establish principles and 
processes to be followed

 Final publication will be this year and entitled 
Improving Energy Efficiency in Traditional Buildings



Proposed guidance - contents

 Chapter 1. Context

 Chapter 2. Understanding traditional buildings

 Chapter 3. Specifying retrofit measures

 Chapter 4. Heating systems and other services

 Chapter 5. Case studies



Chapter 1: Context

 An explanation of a ‘traditional building’ and the types of buildings considered within the 
guidance

 Statutory regulations that pertain to the alteration of traditional buildings

 Building Energy Rating (BER) system and its application to traditional buildings

 Professional skills and services that may be required on different retrofit projects types

 Information on the full environmental impact of construction, including embodied carbon 
emissions

 Information on step-by-step retrofits and Building Renovation Passports 



Chapter 2: Understanding traditional buildings

 The physics of traditional buildings, how heat and moisture move through a building and 
how this can be dealt with, taking into consideration the importance of ventilation and 
indoor air quality

 Methods available for assessing a building to determine any thermal bridges, air leakage 
and existing damage

 The calculation method for U-values relevant to traditional buildings

 Potential health risks associated with the build-up of harmful substances/gases in a 
building and how to avoid them



Chapter 3: Specifying retrofit measures

 Recommended steps to follow when developing a retrofit strategy and what should be 
completed prior to the start of retrofit works

 Recommended materials for retrofit works on traditional buildings

 Preparation and installation measures for the upgrade of roofs, floors, windows and 
doors, as well as solid walls

 Other non-fabric energy efficiency measures which are low cost and easy to implement 



Chapter 4: Heating systems and other services

 Dealing with existing heating systems

 Choosing a heating system which is appropriate for different building types

 Supplementing energy usage with low-carbon and renewable sources of energy

 Accommodating changes to mechanical and electrical systems and location of plant

 Introducing management systems to assess the environmental and energy 
performance of a building



Chapter 5: case studies

 Accommodation over the shop

 Office building

 Place of worship

 School

 Detached urban dwelling

 Terraced 18C house

 End-of-terrace late-19/early-20 century house



Chapter 5: case studies

 These are hypothetical retrofit projects

 Typologies chosen are intended to reflect some of the most common traditional building 

types

 Aim is to improve the energy rating to BER B2 or as far as technically, functionally and 

economically feasible. Calculated in accordance with the National Calculation Methodology 

(NEAP or DEAP as appropriate)

 Conservation principle of minimal intervention (or ‘as much as necessary, as little as 

possible’, Burra Charter) to be followed particularly in the case of protected structures



Other related initiatives
 Study into embodied carbon and life cycle assessment for the retrofit of traditional 

buildings and develop a practical step-by-step guide to undertaking these 
assessments for the retrofit of case study building types 

 Pilot a number of exemplar projects with OPW, local authorities and others to 
establish, demonstrate, monitor and publish best practice case studies of the 
appropriate and sensitive energy retrofitting of traditional buildings across the 
country in accordance with the forthcoming guidance

 SEAI has commissioned a research project (‘FabTrads’) to identify the hygrothermal 
properties for a range of Irish traditional construction materials/assemblies. The 
findings are intended to inform the National Calculation Methodology (BER ratings) 
and be of use in developing further retrofit guidance for traditional buildings



Future issues to be addressed:

 Training and upskilling of specifiers, installers (and owners/occupiers 
too)

 Developing grant schemes tailored to traditional building upgrades

 Identification and certification of suitable materials for use in upgrading 
traditional buildings

 Taking account of embodied carbon in existing buildings



Thank you



SEAI Energy Show - Exploring a Deep and Circular Retrofit Case Study
30th March
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The 6 R’s of sustainability are a 
waste hierarchy, not just a catchy list 

Built to Last - Exploring a Deep and Circular Retrofit Case Study
Carbon - circularity



Built to Last - Exploring a Deep and Circular Retrofit Case Study
Carbon - circularity



Ireland has the second lowest 
rate of circular material use

Built to Last - Exploring a Deep and Circular Retrofit Case Study
Carbon accounting – a strategic response



Use materials with lower embodied carbon 

Use less building materials 

Build less buildings, retrofit first 
• EC of retrofit is ~ 1/3 the EC of rebuilding 
• Multiple other benefits 

Embrace circularity

• Refuse works
• Maintain & repair more
• Reduce materials used & structurally optimise

• Shift specifications to low carbon, renewable and reused 
• Transition supply chain from over-reliance on imported products and carbon intense

native manufacturing to Iocal, low carbon construction product sector

• Specify re-use, re-manufacture
• Stimulate the market
• Design for disassembly With input from Ramboll,  EHA, IGBC 

Net Zero Carbon Roadmap (2021) & 
R. O’Hegarty & O. Kinnane, (2022)

Built to Last - Exploring a Deep and Circular Retrofit Case Study
Carbon – circularity strategy



According to Jacinta Prunty ‘DADCo
Housing estates were to be characterized by 
two house types – single-storey concrete 
cottages and two-storey red brick houses... 
long repetitive lines of parallel streets, 
conforming to bye-law widths, as laid out in 
the Public Health (Ireland) Act 1878’. 

ref: Brady, J. & Simms, A. 2001. 
Dublin Through Space and Time (c. 900-1900), 

Four Courts Press, Dublin. 

Developer: Dublin Artisan Dwellings Company (DADCo). 1885-86

Architect: Charles H Ashworth. Builder: J. Beckett & Sons

Built to Last - Exploring a Deep and Circular Retrofit Case Study
DADCo development



Single-storey, three-bay, mid-terrace cottage. Camber-
arched door opening, render details at door, boot scraper, 
sash window frames, high ceiling. Much original detail 
(including chinoiserie-style pivot windows removed. 

Built to Last - Exploring a Deep and Circular Retrofit Case Study
DADCo development



Built to Last - Exploring a Deep and Circular Retrofit Case Study
Found condition



Built to Last - Exploring a Deep and Circular Retrofit Case Study
Found condition



Settled community
Great location

13 minutes: cycle to the GPO
10 minutes: cycle to family home
11 minutes: cycle to Christ Church Cathedral or walk 

to Hueston Station
9 minutes: cycle to the Papal Cross, Phoenix Park

location

Built to Last - Exploring a Deep and Circular Retrofit Case Study
Inherent value: location



Built to Last - Exploring a Deep and Circular Retrofit Case Study
Inherent value: form and fabric

Existing building fabric

No heat loss to neighbours

Large internal volume supporting IEQ

Attic void & floor voids

500mm

600mm

3.15m

CIBSE



Built to Last - Exploring a Deep and Circular Retrofit Case Study
Heat loss form factor as a design aid

The Heat Loss Form Factor: 
the ratio of surface area 
that can lose heat (the 
thermal envelope) to the 
floor area that gets heated

With HLFF of 31.5 mid-
terrace cottage has form 
factor of detached bungalow!

120sqm / 38sqm = 3.15



Built to Last - Exploring a Deep and Circular Retrofit Case Study
Heat loss form factor as a design aid

Findlater Street (3.15)

Even historically the 
HLFF is an outlier. 

A lot of thermal 
envelope meets a lot 
of cost.



Heat loss form factor (HLFF) is large for 
area contained:

• Floor area: 38 sqm

• Thermal envelope: 120 sqm

• Resulting HLFF: 120 / 38 = 3.15

Heat loss area:

• Windows & doors: 9.25%

• Existing walls: 10.7%

• New walls: 16%

• Floor: 31.5%

• Roof: 32.5%

Response – optimise airtightness, roof 
and floor insulation

Extract “A Bristolian’s Guide to Solid Wall Insulation”
published by Bristol City Council

Built to Last - Exploring a Deep and Circular Retrofit Case Study
Heat loss form factor as a design aid



Yard

Kitchen Livingroom

Bedroom #1Bedroom #2

Shower

Shed

O/h presses

Final floor area: 38 sqm

Built to Last - Exploring a Deep and Circular Retrofit Case Study
Demolitions, accommodation & design Friable, poorly-consolidated, 

pebble-based, mass concrete



Yard

Kitchen Livingroom

Bedroom #1Bedroom #2

Shower

Shed

O/h presses

Widened 
~100mm to take 

single bed
Narrowed 
~100mm but still 
takes double bed

Internal 100mm mass conc
walls re-built as 
acoustically-rated stud walls

Flue re-used to negatively 
pressurise radon sump

Locate washer/dryer in 
shed with freezer

Ope created 

Built to Last - Exploring a Deep and Circular Retrofit Case Study
Demolitions, accommodation & design

Final floor area: 38 sqm

Generous Shower room



Energy Efficiency & decarbonising
• Super-low U-values in floors, roofs and timber frame extension 
• Appropriate U-values for solid walls 
• Airtightness: Q50 = <1.0 (m3/m2.hr) sought. Q50 = 1.6 achieved.
• Decarbonised heating and DCMEV ventilation on a tight budget.

Moisture-managing materials everywhere possible.
• No radon barriers or DPM and only capillary breaks where actually needed.
• Minimised petrochemically-based materials.
• Installed limecrete slab on 500mm foamed glass aggregate. 
• Duct of radon sump rises up inside of lime-repointed chimney stack.
• 450mm paper cellulose in attic
• Rainscreen to rear

Built to Last - Exploring a Deep and Circular Retrofit Case Study
Detailing for low thermal bridging & & circularity



Loose-laid Dämstatt wood 
cellulose insulation (550mm 
collapsing to 500mm)

100mm services zone left 
uninsulated: facilitates later 
ducting for MVHR

Built to Last - Exploring a Deep and Circular Retrofit Case Study
Detailing for low thermal bridging & & circularity

Element Description U-value (W/sqm.K)

Cottage roof Attic void, services zone, 550mm paper cellulose (collapsing to 
500mm)

0.08

Post 
consumer 

waste

Biomaterial

High carbon

Blown Dämstatt
wood cellulose 
insulation

Fibre cement roof tiles

Fakro low thermal bridge rooflight



Eaves detail over window of front solid wall

Built to Last - Exploring a Deep and Circular Retrofit Case Study
Detailing for low thermal bridging & & circularity

Dämstatt wood 
cellulose blown 
insulation

Foil-faced PIR
insulation 

Pavadry
woodfibre-OSB 
(80+11) composite 
board insulation

Solitex Plus roof 
membrane

Fibre cement tiles on 
batten & counter battens

Element Description U-value 
(W/sqm.K)

Cottage 
front wall

Ext. render, mass concrete, 
80+11 mm Pavadry

0.39

Cottage 
pitched 
roof

batten + counter batten, 
paper cellulose to depth of 
joists, PIR

0.15

Front door Nordan Scand. Pine 1.10

Post 
consumer 

waste

Biomaterial

High carbon

Intello AVCL



Base wall detail - front of house

Pavadry woodfibre-OSB 
(40+11) composite 
board insulation

Finsa
Thermopine
cladding

Foamed glass 
aggregate

HD slab from 
Rockwool

Agglomerated 
expanded cork 
edge insulation

Built to Last - Exploring a Deep and Circular Retrofit Case Study
Detailing for low thermal bridging & & circularity

100mm 
limecrete slab

Element Description U-value 
(W/sqm.K)

Cottage rear 
wall

Rainscreen, mass concrete, 
40+11 mm Pavadry

0.52

Windows & 
patio door

Nordan PH Scand. Pine, triple 
glazed windows

0.77

Cottage & 
extension 
floor

510mm foamed glass aggregate, 
100 limecrete slab with 50 cork 
edge insulation

0.12

Post 
consumer 

waste

Biomaterial

High carbon



Eaves detail over patio door of timber frame extension

Pavatextil service 
zone insulation

Gutex Ultratherm
woodfibre batt 
insulation

Built to Last - Exploring a Deep and Circular Retrofit Case Study
Detailing for low thermal bridging & & circularity

Element Description U-value 
(W/sqm.K)

Windows & 
patio door

Nordan PH Scand. Pine, triple 
glazed windows

0.77

Extension 
walls

Rainscreen, 50mm woodfibre, 
timber stud with paper cellulose, 
Pavatextil services zone

0.16

Extension 
roof

Rainscreen, 50mm woodfibre, 
timber stud with paper cellulose, 
Pavatextil services zone

0.15

Post 
consumer 

waste

Biomaterial

High carbon

Finsa Thermopine

Dämstatt wood 
cellulose blown 

insulation
Irish CLS timber 

frame

Fibre cement 
roof tiles



Base wall detail – Timber frame extension

Foamed glass aggregate

Pavatextil service zone 
insulation

Dämstatt wood 
cellulose blown 

insulationGutex Ultratherm
woodfibre batt 
insulation AM Ecoboard racking

Alma Vert structural insulant

Finsa Thermopine

HD slab from 
Rockwool

Built to Last - Exploring a Deep and Circular Retrofit Case Study
Detailing for low thermal bridging & & circularity

Element Description U-value 
(W/sqm.K)

Extension 
walls

Rainscreen, 50mm 
woodfibre, timber stud with 
paper cellulose, Pavatextil
services zone

0.16

Cottage & 
extension 
floor

510mm foamed glass 
aggregate, 100 limecrete slab 
with 50 cork edge insulation

0.12

Post 
consumer 

waste

Biomaterial

High carbon

Floor boards cut 
from historic beams

Irish CLS timber frame



Built to Last - Exploring a Deep and Circular Retrofit Case Study
Design decisions

Demand control mechanical Extract 
ventilation (DC MEV) from Aereco.
Integration designed from outset



Built to Last - Exploring a Deep and Circular Retrofit Case Study
Design decisions

Technical design support and 3rd party certification



Built to Last - Exploring a Deep and Circular Retrofit Case Study
Construction works
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Construction works



Built to Last - Exploring a Deep and Circular Retrofit Case Study
Construction works



Built to Last - Exploring a Deep and Circular Retrofit Case Study
Construction works



National expert Roman Szipura (& his team in Clioma House), installed 
the airtightness membranes and later blown cellulose insulation  

Built to Last - Exploring a Deep and Circular Retrofit Case Study
Construction works



Gavin Ó Sé (Greenbuild Energy Rating & Building Information Services Ltd) carried out 
two diagnostic air tightness testing (ATT) with on-hand support of builder and client.

A range of leaks were found and eradicated. Plenty of additional tape was necessary! 
The target of N50 = <1.0 was not achieved. We achieved Q50 = 1.6)

Built to Last - Exploring a Deep and Circular Retrofit Case Study
Construction works



Built to Last - Exploring a Deep and Circular Retrofit Case Study
Almost there!!



Omitted these after review of space available & budget.HP & MVHR
1

Built to Last - Exploring a Deep and Circular Retrofit Case Study
Circularity in action



Window sub-frames

1

Built to Last - Exploring a Deep and Circular Retrofit Case Study
Circularity in action



Roof structure:

Internal doors:

Pressure from foreman and first engineer to 
demolish & replace roof structure

Pressure to go with new internal doors

2

The first structural engineer and builder’s foreman tried 
to persuade clients to remove all the original timber:

Engineer: ‘I won’t certify the roof if it’s not new 
structural timber.’
Foreman: ‘Ah, you want a proper job. You need to 
have a roof structure that’ll last another 100 
years!’

It was only when client and roofer were on scaffold 
looking at roof structure up close that it was clear 
original timbers were in excellent condition, even the 
wall plates. Only the timber eaves fascia were rotted or 
in poor condition.

Built to Last - Exploring a Deep and Circular Retrofit Case Study
Circularity in action



Footings

Slab thickness

Reduced footings of extension significantly  

Reduced from 150 to 100mm

3

Built to Last - Exploring a Deep and Circular Retrofit Case Study
Circularity in action



4 External mass concrete solid walls & foundations.

Granite door threshold and sills

Baltic Pine roof structure (incl. wall plates)

Terracotta roof ridge tiles

Structure

Built to Last - Exploring a Deep and Circular Retrofit Case Study
Circularity in action



4 Internal original ledged TGV doors 

Retained original hinges of internal doors

Introduced door removed from parent-in-law’s house!

Joinery & Fittings

Built to Last - Exploring a Deep and Circular Retrofit Case Study
Circularity in action



Walls

Kitchen door

Installed about 15 stitching rods with repair mortar

Tried to remove 10mm distortion: didn’t 
succeed. Adjusted door frame instead! 

5

Built to Last - Exploring a Deep and Circular Retrofit Case Study
Design decisions



Chimney New pots, re-pointing,new haunch
5

Built to Last - Exploring a Deep and Circular Retrofit Case Study
Circularity in action



Newspapers

Tetrapax

Roof and timber frame wall insulation

Racking board

Plastic bottles

Glass bottles

Structural insulants

Floor insulation, sub-floor structure & capillary break

Wood fibre waste

Jeans

Woodfibre insulation

Services zone insulation

6

Old pine beams New floor boards

Built to Last - Exploring a Deep and Circular Retrofit Case Study
Circularity in action



Joseph.little@tudublin.ie

Thank you

SEAI Energy Show - Exploring a Deep and Circular Retrofit Case Study
30th March



Oliver Kinnane, Rosanne Walker, Anna Hofheinz, Caroline Engel-Purcell. 30th March 2023.

FabTrads
Project Introduction







DEAP



DEAP



DEAP default values

FabTrads u-values

In-situ 
U-value



Knockduff House, Co. Carlow 

- c. 1740 
- U-value testing: 13-12-2022 
- 1.35 W/m2K



Portarlington Station, Co. Laois 

- ca. 1850 
- U-value testing: 24-01-2023 
- 1.91 W/m2K



Stone



From 
site  
to  

lab



Main focus of work in laboratory 
testing 

- sequence of testing (taking into account 
destructive nature of some tests) 

- Capillary absorption (water absorption 
coefficient) 

- Bulk density (apparent density / open 
porosity) 

- Free saturation 
- Vapour permeability (vapour diffusion 

resistance factor) 
- Thermal Conductivity  
- Drying test (redistribution) 
- Moisture adsorption (sorption isotherms) 

- Phase 1 testing (11 samples) – main elements 
complete, with drying test, vapour diffusion 
resistance & thermal conductivity at ca. 90%, 
moisture adsorption outstanding (combine 
with Phase 2) 

- Phase 2 testing (9 samples) – ongoing, 
capillary absorption complete 



Vapour permeability 

- To ISO 12572:2016  
- Moisture transfer through sample from 50% 

RH (chamber) to 0% RH (over salt) – dry cup 

- extended to include testing of vapour 
permeability of water repellent / 
hydrophobising treatments 

Thermal conductivity testing 

- To ASTM 5334:2022 (transient line source) vs 
EN 12664 (steady state, guarded hot plate) 

- At 30-50% RH, 80% and saturation (tbc) 
- approach discussed and agreed with 

Fraunhofer IBP / WUFI 
- Issues:  

- Highly inhomogeneous materials (bricks) 
lead to high variability in results 

- Ensuring sufficient contact with paste 

Capillary absorption testing 

- ISO 15148:2002 
- Different setups for highly absorptive and 

unabsorptive samples required 
- Issues:  

- evaporation on unabsorptive samples 
(sleeves / cowls and covering between 
reads) 

- Capillary action between foil and sample 
(bottom 2cm uncovered)

Material 
lab tests



Material 
lab tests

Bulk Density testing 

- EN 1936:2006 
- Vacuum chambers with water inlets 
- underfloor weighing of sample submerged in 

water and weight of wet dabbed sample 

Free Saturation 

- To EN13755:2008 
- Water absorption at atmospheric pressure 
- To be established – at which point is free 

saturation exceeded by diffusion into pores 
(assumed 3days) 

- Expression of results in accordance with WUFI 
kg/m3 

Moisture adsorption 

- To ISO 12572:2012 
- Moisture content at equilibrium at different RH 

in climate chamber 
- 50%, 80%, 95%, 98% tbc 
- Phase 1 and 2 (possibly 3 and 4) to be 

combined due to small size of samples  
- Equipment issue ongoing 



Comparison preliminary FabTrads results with literature values (incl. WUFI)
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Some Noteworthy  

Contrasts
… between WUFI and FabTrads values
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Some Noteworthy  

Contrasts
… between WUFI and FabTrads values



Comparison preliminary Fabtrads results with literature values (incl. WUFI)
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Comparison preliminary Fabtrads results with literature values (incl. WUFI)

… between different limestonesSome Noteworthy  

Contrasts



Comparison preliminary Fabtrads results with literature values (incl. WUFI)
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Comparison preliminary Fabtrads results with literature values (incl. WUFI)
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Comparison preliminary Fabtrads results with literature values (incl. WUFI)

Bricks





Capillary absorption – preliminary results - brick

B2 B7 B10

Capillary 
absorption 

Vs 
Time 

(square root of)



Thermal conductivity prelim. results, 
plotted against apparent density / open porosity

Thermal 
conductivity 

Vs 
Porosity

Thermal 
conductivity 

Vs 
Apparent density



Thermal conductivity prelim. results, 
plotted against apparent density / open porosity

Bricks
Bricks



Thermal conductivity prelim. results, 
plotted against apparent density / open porosity

Bricks
Bricks

Stones
Stones



Vapour diffusion resistance factor prelim. results, 
plotted against open porosity

Porosity 
Vs 

Vapour diffusion 
resistance



Brick Datasheets



Hydrothermal testing using WUFI



uninsulated brick wall

drylined brick wall (cork + lime render) 

B1 FabTrads preliminary WUFI solid brick historical uninsulated brick wall

drylined brick wall (cork + lime render) 

FabTrads  
vs  

WUFI



uninsulated brick wall drylined brick wall

EPS insulation

cork + lime render

drylined brick wall – impact of water repellent

B1 FabTrads preliminary

Assessment 
of retrofit 
options



WUFI Solid brick historical – no insulation 
B1 Fabtrads preliminary – no insulation 

WUFI Solid brick historical – cork + lime 
B1 Fabtrads preliminary – cork + lime 

B1 Fabtrads preliminary – EPS 

80% RH risk threshold for mould growth

Relative Humidity at inner face of brick (at interface with insulation)

RH at 
interface with 

insulation



24 St. Kevin’s Park, Dublin 6 

- ca. 1910 
- U-value testing: 05-12-2022 
- 1.58 W/m2K



Bricks



DEAP default values

FabTrads u-values

In-situ 
U-value

400mm 

Brick
510mm 

Brick

400mm 

Brick
240mm 

Brick



http://dcenr.maps.arcgis.com/apps/webappviewer/index.html?id=ebaf90ff2d554522b438ff313b0c197a&scale=0

Have you any 
samples for 

us?

http://dcenr.maps.arcgis.com/apps/webappviewer/index.html?id=ebaf90ff2d554522b438ff313b0c197a&scale=0
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