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Foreword
The Irish Georgian Society in partnership with local authority Architectural Conservation 
Officers and Heritage Officers and with the support of ESB, the Sustainable Energy 
Authority of Ireland (SEAI) and the Built Heritage section of the then Department of the 
Environment, Heritage and Local Government, (now the Department of Arts, Heritage 
and the Gaeltacht) delivered a series of ten half-day regional Energy Efficiency in Historic 
Houses seminars throughout Ireland during 2009 and 2010.   These seminars were held 
in partnership with local authorities’ Architectural Conservation Officers and Heritage 
Officers throughout the country. This publication is the proceedings of those seminars. 

The seminars provided practical, appropriate and easy to understand advice and 
guidance on how to thermally upgrade historic houses and reduce energy costs 
whilst ensuring that no damage occurs to their historic fabric and character. Crucially, 
attendance equipped the homeowner with the knowledge of how to obtain the most 
return for the least cost by doing 'as much as necessary and as little as possible' to 
ensure a comfortable and sustainable home to live in.  

The seminars had their origins in the Energy Efficiency in Historic Buildings Conference, 
held in Dublin Castle on the 10th March 2009.  Jointly organised by the Department 
of the Environment, Heritage and Local Government and the Irish Georgian Society, 
this was the first national conference on the subject.  Opened by Michael Finneran TD, 
Minister of State for Housing, Urban Renewal and Developing Areas, the conference 
addressed current research on the contribution of existing buildings to sustainability, 
the assessment of the energy performance of traditionally built buildings and explored 
the options that existed for making a building more energy efficient while avoiding 
damage to its fabric or to its character.   The wide range of speakers from Ireland and 
abroad was drawn from policy-making bodies and academic institutions together with 
practitioners of architecture, engineering and construction.  (See Appendix 2 for full 
programme of conference speakers).

Over 300 attendees at the conference attested to the considerable interest in learning 
about practical and sensitive solutions for the energy upgrading of historic buildings. 
Although the conference was open to all, including private historic building owners, 
the audience on the day primarily comprised industry professionals such as architects, 
engineers, planners, local authority representatives, BER assessors and heritage 
contractors.   As such it became apparent to the Society that there was considerable 
scope and need to disseminate the information related at the conference directly to 
historic homeowners.  

At the time of the conference, Jacqui Donnelly, of the Architectural Heritage Advisory 
Unit of the Department of Environment, Heritage and Local Government, who had  
co-organised the conference with the Irish Georgian Society, was editing the department 
commissioned Energy Efficiency in Traditional Buildings Advice Series (published 2010).  
This Advice Series volume was researched and written by Paul Arnold Architects.  At 
the conference Paul Arnold delivered an overview of his research to date, outlining 
how traditionally built buildings performed differently to modern construction in 
the way they dealt with damp and atmospheric moisture, and provided advice on 
how to improve thermal efficiency whilst avoiding damage to the building through 
inappropriate works.   Edith Blennerhasset, then Office Director of the Dublin office 
of Buro Happold, spoke at the conference about the implications of building services 
installations in historic buildings.  While Peter Smith, Technical Advisor at Ecological 
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Building Systems gave an overview of the most appropriate materials to maximizing 
energy efficiency and moisture control in historic buildings.  The Society considered 
these three conference papers to be the most pertinent to historic homeowners in 
need of advice for the thermal upgrading of their buildings.  The Society was therefore 
appreciative that Arnold, Blennerhassett and Smith were amenable to the Society’s 
approach to deliver their papers on a regional basis.  Augmenting these three papers 
was new research from Katriona Byrne, then the Architectural Conservation Officer 
with Roscommon County Council, into the application of Building Energy Ratings (BER) 
to historic buildings.

These four papers formed the nucleus for the ten half-day seminars which were held 
during the autumn of 2009 and 2010 in partnership with Architectural Conservation 
Officers and Heritage Officers in local authorities throughout the country. 

Complementing Arnold, Blennerhassett, Byrne and Smith’s papers was a fifth 
introductory paper provided by the Architectural Conservation Officer in the partnering 
local authorities. The Architectural Conservation Officers detailed the planning 
implications of implementing energy efficiency measures to protected structures and 
houses located in Architectural Conservation Areas.  They also outlined the grants 
available through SEAI for energy upgrading works.  

The Architectural Conservation Officers’ papers provided a real strength of the seminars, 
as in Ireland planning is devolved to a local authority level.  This meant that owners 
of protected structure and buildings located in Architectural Conservation Areas had 
an opportunity to hear first-hand from their own local authority what works would be 
considered to materially affect the character of a historic house and therefore would 
require planning permission.  At each of the seminars the Architectural Conservation 
Officers delivered a tailored paper specific to their own administrative area’s building stock.

Due to space and duplication it is not possible for all the Architectural Conservation 
Officers’ papers to be reproduced in these seminar proceedings.  However the paper 
of Carl Raftery, Conservation Research Officer with Dublin City Council has been 
reproduced here and is broadly representative of the content of the other Architectural 
Conservation Officers’ talks.  

Nearly one hundred people attended each seminar meaning approximately one 
thousand owners and guardians of traditional buildings attended the ten seminars 
during the autumns of 2009 and 2010. 

The Society is delighted to now be in a position to print the seminar proceedings, which 
will ensure further dissemination of invaluable advice in the creation of more energy 
efficient historic homes without compromising the integrity of their architectural 
heritage. 

Emmeline Henderson

IGS Assistant Director & Conservation Manager 

2013
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Energy Performance in Protected Structures: 
Planning implications and grants

Carl Raftery

1
Carl Raftery, BA, Arch Dip Rec, P. Grad Dip Applied Building 
Repair & Conservation, Conservation Research Officer, Dublin 
City Council.  Since 2006 Carl has worked for the Conservation 
Section of Dublin City Council.  In 2012 she completed a MSc 
Architecture in Advanced Environmental and Energy Studies 
with a particular focus on historic buildings at the Centre for 
Alternative Technology (UEL). 

Abstract: This paper examines the planning implications  
of carrying out works to increase the energy performance 
of protected structures and the requirements to respect the 
character of a protected structure when carrying out works.  
Availability of grants to assist in carrying out conservation 
works and thermal upgrading works are also outlined.



8

1 What are Protected Structures?
In the first instance, it may be beneficial to outline what exactly is referred to when we 
use the term protected structure. The term refers to all structures that are deemed to 
have significant character and interest and warrant inclusion in the Record of Protected 
Structures maintained by each planning authority. There are eight categories under 
which this special character is assigned namely architectural, historical, archaeological, 
artistic, cultural, scientific, social or technical interest (Planning and Development 
Act 2000, Part IV). A detailed description of these categories is outlined under  
Sections 2.5.4-2.5.12 of the Architectural Heritage Protection, Guidelines for Planning 
Authorities published by the Department of Arts, Heritage and Gaeltacht. However 
in broad terms, the more tangible characteristics can be understood by expanding on 
some of the categories.    

Architectural: A good example of a building type or design of the work of a well-known 
architect.

Historical Interest: Location of an important event or associated with an important 
historic personality. 

Archaeological: Buildings or structures which include elements of medieval fabric.

Artistic: A building which has examples of good craftsmanship.

Technical: Structures which display significant structural or engineering innovation for 
its time, such as its use of materials and design.

Social: Structures which display vernacular traditions of construction and also structures 
which testify to a past community involvement either in the creation of a structure or 
its community use.

It is the responsibility of owners of a protected structure to ensure the protection of its 
significant character.  Under the 2000 Act, the protection includes the structure, the 
interior, boundary walls and anything within its curtilage. It is the historic fabric, plan, 
form and detailing that embody the essence of what it means to be a protected structure. 
It is the joinery, plasterwork, masonry, brickwork, roofing materials and ironwork that 
are often the physical manifestations of the inherent character of protected structures. 

However, these protected structures are often homes and workplaces. In order to remain 
sustainable and viable dwellings into the future, they need to function as comfortable 
spaces through the utilisation of energy efficient technologies. 

2 Statutory Requirements 
The drive for energy efficiency in our building stock is based on an awareness of the global 
climate change crisis and also our desire to occupy thermally comfortable buildings 
and reduce fuel consumption. On a European level, the driving force is embodied in 
the Energy Performance Building Directive (EPBD)  2002/91/EC (recast 2010) which has, 
under Article 1, the objective “to promote the improvement of the energy performance 
of buildings within the Community, taking into account outdoor climatic and local 
conditions, as well as indoor climate requirements and cost effectiveness’’

This directive was adopted into law in Ireland in 2006 and is one of the main drivers for 
tackling energy emissions in the residential sector. It poses a challenge for historical 
buildings as they were not built using modern construction techniques and materials 
and as such will perform differently.  

Article 4(3) of the directive states that member states may decide not to set or apply the 
requirements for the following categories of buildings: ”Buildings and monuments officially 
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protected as part of a designated environment or because of their special architectural or 
historical merit where compliance with the requirements would unacceptably alter the 
character or appearance.’’ 

In Ireland, this exemption has been adopted with reference to protected structures 
and monuments. These buildings are not required to comply with Part L (conservation 
of fuel and energy) of the Building Regulations and do not require a Building Energy 
Rating (BER) certificate for rental or sales purposes. However, that should not prevent 
owners of protected structures from future-proofing their properties while retaining 
the essential character of the building. 

3 Material Alteration and Best Conservation Practice 
In protected structures, works which materially alter the character of the building require 
planning permission. The concept of material alteration has planning implications and 
thus is an important one to understand. In the Planning and Development Act 2000  
(as amended) this is defined as follows: 

57.—(1) Notwithstanding section 4 (1)(h), the carrying out of works to a protected 
structure, or a proposed protected structure, shall be exempted development only if those 
works would not materially affect the character of

(a) the structure, or

(b) any element of the structure which contributes to its special architectural, historical, 
archaeological, artistic, cultural, scientific, social or technical interest. 

Based on this, any works which would materially affect the character of protected 
structures would not be considered exempted development and would require 
planning permission. In general terms, this applies to any works (both substance and in 
appearance) which would result in the loss or alteration of original and/or early fabric. 
Often even the original plan form of the house has significance.

This original and/or early fabric could be plasterwork, both flat plaster, as in lath and 
plaster, and decorative, as in cornices, ceiling roses and corbels, joinery both structural 
such as roofing timbers, floor joists; and decorative such as architraves, skirting, doors, 
windows, shutters, glazing and fanlights, fireplaces, staircases, wall finishes; wallpaper 
and frieze murals, floor tiles, terrazzo and flagstones, brickworks, renders and masonry, 
metal work as in casements, rainwater goods and railings, roofing material; natural 
slates, terracotta tiles, ridges and pots. This list is by no means exhaustive but gives 
some idea of the range of material that together constitutes a protected structure. 
There is no general rule that can be applied to these buildings. Instead, each building 
needs to be assessed on an individual basis. 

Nonetheless, in assessing proposed works to a protected structure, a good way to ensure 
that the important fabric and form is conserved and would not result in a material 
alteration is to adhere to the principles of best conservation practice. 

1. Minimal Intervention: Often the most cost effective course of action. Well considered 
works often have a minimal impact and better energy efficiency returns e.g. hot 
water tank insulation and draught sealing systems.  

2. Repair rather than replace: Localised repairs of the existing fabric allow for the 
retention of good quality materials that have already stood the test of time, the 
original sustainable materials.

3. Use appropriate materials and methods: Use like-for-like materials and methods 
when making alterations. This can often be difficult to reconcile with modern energy 
efficient technologies but consideration should be given to using natural materials 
e.g. sheep’s wool or natural fibre insulation.



10

4. Use expert conservation advice: Sounds like common sense but it is better to engage 
 professionals and contractors who have experience in both conservation and the 

application of energy efficient systems to the best advantage of the existing fabric. 

5. Respect earlier alterations of interest: Many of these buildings have been altered and 
adapted over time as a result of changing tastes and occupancy requirements. These 
layers also need to be taken into consideration when planning upgrading works. 

6. Keep a building in use: Ensuring that a building has a sustainable use into the future is  
also a good energy efficiency principle. Applying inappropriate upgrades to a building 
not only undermines the significant character but performs poorly in terms of return 
in energy efficiency. For example, mould growth and condensation caused by over-
sealing a building can in time render it more uncomfortable and unhealthy to live in 
than living with the pre-existing draughts. 

3.1 Maximum Return Minimum Impact 
The focus of this paper is not necessarily to explore the effectiveness of energy efficient 
upgrades but instead to enlighten the building owner as to planning requirements 
when carrying out those works. The energy efficient upgrades are investigated in the 
greater detail in the other papers in this publication. Here, the intention is to give an 
overview of the upgrading works that would be considered as exempted development 
and therefore do not require planning permission. That is works which would not 
materially alter the character of the protected structure as opposed to works which 
would be considered a material alteration and be considered development. In the 
second instance, the carrying out of such works without planning permission would be 
deemed unauthorised development and would be pursued by the local authority and 
may result in prosecution under the planning enforcement provisions of the Planning 
and Development Acts. 

In aiming to improve the energy efficiency of a protected structure, reducing heat loss 
through the fabric and upgrading water and heating systems will yield the best results. 

It is well recognised that heat is lost through the various elements of the building 
and the range of upgrades that can be applied to address these losses vary in their 
impact on the significant character and original fabric of the building. The following 
sections explore the various building elements and the implications for energy efficient 
upgrades. The best practice guidance for these upgrades is outlined in the recently 
published Department of the Environment, Heritage and Local Government's Advice 
Series publication Energy Efficiency in Traditional Buildings and should be referred to 
before considering any works.

3.2 Roof
The potential heat loss through the roof accounts for approximately 25% of the total 
heat loss from a building. It is only second to the heat loss through the walls. Fortunately, 
the thermal upgrading of this element can be relatively straightforward and considered 
exempted development as it would not normally materially affect the character of the 
building, providing simple precautions are taken to ensure adequate ventilation of the 
roof timbers is maintained  

The most straightforward upgrade can be achieved where there is ready access to the 
attic space by means of an existing attic hatch. There is a choice of insulating materials 
that can be utilised to improve the heat retention by laying the insulating material 
between the ceiling joists. However it is advised for the health and breathability of 
the building to employ natural materials that are more harmonious with the historic 
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building fabric. Care should be taken not to damage the plaster keys of any lath and 
plaster ceilings beneath as to damage the ceiling construction would endanger the 
fabric of the protected structure. It should be noted that the upgrading of pipe runs, 
attic hatches and water tanks should also be carried out at the same time. 

Where there is limited access to the attic space, the insertion of a new attic hatch may 
require permission from the local authority planning department if it would result in 
the loss of significant fabric such as decorative plasterwork. In instances where a room 
projects into the roof space, it is more difficult to access the attic space. Therefore, the 
removal of original ceiling finishes to allow for the insertion of insulation would not be 
considered exempted development as it may result in the substantive loss of original 
fabric. It may be more appropriate to plan and carry out such insulation upgrading works 
to coincide with external roof works like reslating when there will be ready access to 
the attic voids. Attic insulation can be a relatively low cost, low impact energy upgrade 
measure with a significant immediate return.

Roofs can account for 25% of the total heat loss from a building. Fortunately, given the importance roofs make to the special architectural 

significance of individual historic houses, as well as streetscapes, it is positive that thermal upgrading of works to roofs can usually be achieved in a 

non-intrusive and relatively low-cost manner.  

3.3 Floors
Heat loss through the lowest floors is potentially 15% in any building. In relation to 
protected structures, many have a traditional construction using a suspended timber 
floor with a void beneath. There is potential to upgrade the insulation beneath this 
space, however, care needs to taken when lifting original floorboards. The loss of 
original skirtings and damage of timber floorboards would constitute a material loss 
to the significant character. Therefore this work should only be undertaken in line with 
best conservation practice, in order to be deemed exempted development. Similarly, 
where other original floor finishes exist for example, terracotta tile, terrazzo or even  
flagstones, if the lifting of these elements would result in a material loss, the works 
would be considered development and would require planning permission. 

In instances where the ground or basement floor has previously been replaced with 
a concrete floor, the lifting of this floor to replace it with an insulated flooring system 
would be considered exempted so long as the works did not result in the incremental 
loss of surrounding historic fabric. An example of this incremental loss would be the 
necessity to shorten original and/or early doors through the raising of floor levels. 

The impact and cost of floor insulation is relatively higher than attic insulation and may 
be an option during refurbishment or once all other straightforward measures have 
been employed.
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3.4 Windows 
Glazing accounts for 10% of potential heat loss, with ventilation and infiltration 
accounting for another 15%.  Unfortunately, original windows are often the first 
elements that are targeted when thoughts of energy upgrading measures for a 
protected structure are considered. The automatic response is to consider replacing the 
historic single glazed sash or casement windows. However, this is ill-advised as often 
the replacements are not only of inferior quality but would involve the irreversible 
loss of the historic windows that are an integral part of the character of the building. 
As a result, any such proposal would not be considered exempted works. The only 
justification for replacing existing windows would be if they were beyond repair and this 
is very rarely the case as a competent joiner will be able to carry out localised repairs. 
The insertion of double glazed units in existing windows is also not be considered 
exempted development either as it may result in the loss of original glass. 

However, there are exempted upgrades that can be applied to original windows to 
improve their energy performance. The refurbishment of existing windows can address 
gaps either by the installation of draught-proofing systems or tightening of the moving 
parts. Utilising the existing shutters, thermal blinds and curtains can significantly 
reduce nightime heat loss. Finally the introduction of well designed secondary glazing, 
from bespoke units to DIY polycarbonate sheeting, all reversible interventions can 
perform as well as many double glazing systems. To further address draughts and 
heat loss, consideration should be given to insulating inside the shutter boxes and behind 
window aprons with a suitable material and ensuring that there is no loss of original fabric. 

The lower cost, low impact upgrades will often deliver the best short-term results 
without undermining the significant character of the building. 
 

The replacement of a historic timber sash window 

with double glazing requires planning permission 

and would generally not be encouraged, as the 

loss of both historic timber and glass would 

materially affect the historic character of the 

building. However, proper maintenance of historic 

windows, as well as the insertion of  an appropriate 

draught proofing system can greatly enhance heat 

retention.  Closing original shutters at night can 

also improve energy efficiency, whilst providing 

additional security. 



13

3.5 Doors 
Along with windows, there is a potential of 15% heat loss in relation to external 
doors which can be addressed through minimal intervention. Again, the wholesale 
replacement of historic joinery would not be considered exempted development. 
Instead localised repair works to ensure that doors are fitting tightly and not jamming 
would be considered exempted development. Consideration could also be given to 
draught-proofing along the jamb and threshold so long as it does not put a strain on 
the door furniture. Similarly adding scion brushes to the internal face of the door cuts 
down heat loss through the letterbox and a thermal curtain would further address heat 
loss during the winter months. 

External and internal porches address heat loss around an entrance door. However 
externally, they have a serious impact on the appearance of the protected structure, 
especially terraced buildings, and such additions would not be considered exempted 
development. Well-considered internal draught lobbies can be a more appropriate option. 
However, they may require planning permission depending on the significance of the 
internal space, the historic features and the proposed intervention. 

Here again, the upgrades that would reduce the heat loss through doors often are the 
ones that have a minimal impact on the original fabric. 

The maintenance of historic doors is key to eliminating draughts.  Like windows, discreet draught proofing strips can be inserted.  Weatherboards can 

also be used to exclude draughts.  Further simple low cost measures such as ensuring brushes/flaps are affixed to inside of letterboxes, as well as the 

use of internal thermal curtains can greatly enhance energy performance.  Subject to planning permission, more substantial interventions, such as the 

creation of internal lobbies may be suitable in certain instances where the integrity of the internal space is not compromised. However the erection 

of an external porch requires  planning permission and would rarely be deemed appropriate as it would generally have a detrimental impact on the 

historic character of a house.  Furthermore, homeowners should be aware that the payback time, in terms of reduction in heating bills for the erection 

of an external porch has been estimated at 30 years by SEAI.   
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3.6 Walls 
In terms of heat loss, walls can account for almost 35% of the entire building envelope’s 
heat loss. However, in terms of conservation implications for protected structures, 
upgrading of walls will impact significantly on the fabric and the character of the 
building. Externally, many historic buildings are brick or masonry, some with render 
dressing so the application of external insulation will radically alter the appearance of 
the building; more so if the building is part of a terrace or grouping. It is not only the 
overall appearance of the building that is affected but it will have a material effect on 
the window and door openings, resulting in loss or alteration of stone window cills, 
changes to eaves details and realignment of rainwater goods and drains.  In cases of 
street-fronted buildings, it will even encroach on the public realm. This is all apart 
from the fact that certain ill-considered systems will diminish the breathabililty of the 
building fabric and have the potential to cause damaging levels of condensation within 
the fabric of the wall. In general, external insulation is not appropriate for protected 
structures and would not be considered exempted development. 

In relation to internal insulation, its application may also have a detrimental impact on 
the original fabric and proportions of the building. The application of internal insulation 
may result in the loss of existing joinery including skirting, architraves, picture and 
dado rails along with plasterwork features such as friezes and cornices and any early or 
original wall finishes. Similar to the external insulation, it has implications for the function 
of the historic construction and its application can in fact promote the migration of damp 
within the wall leading to an unhealthy indoor climate. 

In conclusion, where original or significant early fabric exists, the application of 
insulation may not be appropriate and will not be considered exempted development. 
It is an expensive and disruptive option and can irretrievably damage the fabric and 
character of a protected structure. 

External insulation is rarely appropriate for historic houses.  The application of it to a Victorian brick terrace, such as the above, would obscure the 

fine brickwork, which is a defining feature of the buildings, one which endows them with their special architectural significance. 
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Even when external insulation is applied to a 

rendered historic house, and the application is 

handled sensitively with the moulded parapet 

faithfully reconstructed, it is generally not 

appropriate as the newly externally insulated 

building stands proud of the adjacent house on the 

terrace and is visually discordant.

This rendered terraced artisan house retains its original metal casement window, granite cill and tongued and grooved timber door.   

Although rendered, the application of external insulation would not be appropriate as it would undermine the simple character of this building, 

detrimentally altering the relationship of the façade to the adjacent house on the terrace, the rainwater goods and roof, the window and door 

openings, as well as the bootscraper, which is charmingly integrated into the wall of the house.    

3.7 Mechanical and Electrical Services
This is an area where substantial benefits in terms of energy efficiency can be achieved 
when employed along with the low impact upgrades to the fabric.  Again as with the 
other upgrades, the most straightforward interventions will not necessarily impact 
detrimentally on the protected structure.  Upgrading the lighting to replace existing 
bulbs with low energy units would be considered exempted development apart from 
very exceptional circumstances when the lighting is an integral part of the character of 
the protected structure. In these instances, creative solutions should be explored. 
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The biggest impact on the fabric of a protected structure could come from upgrading a 
heating system. Higher efficiency condensing boilers have a more obvious plume from 
the flue so it may not be appropriate to position this vent on a visible elevation, near 
entrance doors or close to a neighbouring property. The pipework and possible heating 
controls associated with this upgrade should be installed in such a way as to have 
minimal impact on the historic fabric. Well-considered installations will be deemed 
exempted development if carried out in line with best conservation practice. 

The impact of solar thermal units depends on a number of factors. Firstly, the positioning 
of the unit may detrimentally impact on the significant character of the building. Visible 
units on the front roof pitch would not be considered exempted development. However, 
there may be scope for placing a unit in the central valley of the roof or alternatively, 
placing it within the site of the protected structure, not necessarily on the building itself. 
The services associated with a solar thermal unit also need to be given consideration. 
The storage tank required will be over twice the size of a traditional hot water tank, 
which will present issues for space and loading. The pipework will also have to be 
routed so as not to result in the loss of original and/or early plasterwork and joinery.  
However it may not always be possible to install such units in protected structures. 

4 Financial Assistance
For over ten years, the National Conservation Grants Scheme funding enabled protected 
structure owners to carry out conservation works on their buildings under the direction 
of the local authority conservation staff. This ensured that best conservation practice 
was adhered to at all times. Part of the funding was available for refurbishing and 
draught sealing timber sash windows, external door repairs and the carrying out of roof 
repairs which afforded the owner the opportunity to tackle the insulation of the attic 
space. Due to constrained public finances, the scheme was paused in 2011, however,  it 
is anticipated that the State will be in a position to restore this invaluable scheme in the 
near future. 

4.1 Better Energy Homes Scheme
At present, the only major funding source available to owners of protected structures for 
energy upgrading works is through the Sustainable Energy Authority of Ireland (SEAI). 
The main scheme in operation at the moment is the Better Energy Homes Scheme.

 
2013 Grant Figures 

Energy Efficiency Upgrade Grant Amount

Attic insulation €200
Wall Insulation-Cavity €250

Wall Insulation-Internal Dry Lining 
Apartment (any) OR Mid-terraced House  €900
Semi-detached OR End-of-Terrace €1,350
Detached House €1,800

Wall Insulation-External
Apartment (any) OR Mid-terraced House  €1,800
Semi-detached OR End-of-Terrace €2,700
Detached House €3,600

High Efficiency Boiler & Controls €560

Controls upgrade only €400

Building Energy Rating Certificate (BER) €50

Solar heating only €800
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2012 Grant Figures 
The table on the previous page outline the grant amounts available to homeowners 
including owners of protected structures. This scheme aimed to help tackle Ireland's energy 
reduction targets. It is specifically concentrated on residential building stock as these 
buildings account for around 25% of all carbon dioxide emissions in the country. 

The majority of the categories will be useful for protected structure owners taking into 
consideration the issues discussed in the previous sections. The minimum grant amount 
for the first application must be €400. Any work carried out in this manner will require 
a BER Certificate on completion of works in order to draw down the grant funding. The 
€50 grant towards the BER assessment cannot be included in the €400 minimum spend. 
It should be noted that the system for calculating BER certification is based on Building 
Regulation standards. Unfortunately, as outlined in Katriona Byrne’s paper, these criteria 
do not readily apply to protected structures and so the result will not take into account the 
inherent sustainable characteristics of a traditionally constructed building and the need for 
traditional building fabric to remain "breathable" 

The works must be carried out by a contractor on the SEAI register of contractors for the 
scheme. The details provided on the contractors register does not indicate their experience 
in terms of dealing with protected structures so it is advisable to contact a number of 
contractors to verify their experience. An alternative is to find a contractor with experience 
of energy efficient upgrades for protected structures and get them to join the scheme. They 
will often be grateful for an introduction to this new avenue of work. 

The grant offer is valid for six months but if you fail to get all the works carried out within 
that period, the grant funding for the uncompleted portion can be cancelled. This gives the 
building owner the opportunity to reapply for the remaining works and gain an additional 
six months time frame. However, funding towards the BER cert only applies to the first 
grant. Any subsequent grants will require an additional BER cert without grant funding 
available towards it. 

A word of advice in relation to applying, it is worthwhile carrying out the online Home 
Energy Survey. https://hes.seai.ie/MeasureRecommendations/MeasureRecommendations.aspx 
The questions are designed to help you decide what upgrades may suit your particular 
circumstances. Also if possible apply using the online application; approval is instant while 
the postal application can take up to twenty days to process. 

4.2 Better Energy Warmer Homes Scheme
In addition to the Better Energy Homes Scheme, the SEAI Better Energy Warmer Homes 
Scheme, targets low income households so it may apply to an occupant of a protected 
structure. In order to qualify, the recipient must be in receipt of a fuel allowance benefit. 
The scheme is community based and provides assistance with energy advice and towards 
attic insulation, draught proofing, lagging jackets, energy efficient lighting and cavity wall 
insulation. All are of relevance to a protected structure apart from the cavity wall insulation 
as very few protected structures would have this construction.  

For further information visit www.seai.ie/grants
or call 1850 927000 for the Better Energy Homes Scheme.
Free phone 1800 250204 for the Better Energy Warmer Homes Scheme

5. Declaration of Exempted Development 
There is no one-size-fits-all solution when dealing with protected structures.   
Where specific questions arise that have not been addressed above as to whether 
upgrading works are considered exempted development or not, an application can 
be made to the relevant planning authority for either a Section 57 or a Section 5  
Declaration under the Planning and Development Act 2000.  

For general types of work, an owner can seek a Section 57 declaration stating, in general 
terms, the types of works that would or would not materially affect the character of the 
structure.  The process can take up to 16 weeks to complete and requires full access to 
all elements of the structure in order to conduct a comprehensive assessment. 
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A Section 5 Declaration allows the planning authority to provide a declaration on 
specific proposed works.   A declaration will be issued stating whether the proposed 
works would require planning permission.  If the works are not deemed exempted 
development then the applicant will have to apply for full planning permission to 
carry out the proposed works.   The application for a Section 5 Declaration costs €80 
through Dublin City Council and a decision takes four weeks on receipt of application.  
The Act states that the applicant shall provide any information necessary to enable the 
authority to make its decision on the matter.  In practical terms, in respect of a protected 
structure, that information should include a method statement demonstrating best 
conservation practice, justification for the proposed works and impact on the original 
fabric along with annotated photographs or drawings, whichever is more appropriate.  
If there is a requirement for additional information, this will be formally requested by 
the authority following assessment of the initially submitted information. 

6. Conclusions
Even though protected structures are exempt from the requirements of Part L 
(Conservation of Fuel and Energy) of the Building Regulations, there are practical cost 
effective and low-impact energy efficient upgrades that can be applied to protected 
structures without the necessity of planning permission. What needs to be kept in 
mind is that the works should comply with the standards of best conservation practice 
and respect the character of the building. 

Following best conservation principles will not only conserve the historic character of 
the building but will result in a healthier building in terms of building breathability and 
air quality for the occupants. The principle of minimal intervention applies as much to 
energy efficient upgrades as it does to conservation and often the lowest-impact and 
cost effective upgrade can deliver the maximum return in terms of thermal comfort 
and energy savings.

Useful Links
For useful links and advice, to include information on how to apply for Section 5 
& 57 Declarations, go to Dublin City Council’s planning and conservation page  
www.dublincity.ie/Planning/HeritageConservation/Conservation/Pages/Conservation.aspx 
 
The Department of Arts, Heritage and the Gaeltacht’s website www.ahg.gov.ie/en/
Publications/HeritagePublications/BuiltHeritagePolicyPublications/ contains all their 
conservation Advice Series, which can be downloaded free of charge, to include their 
Energy Efficiency in Traditional Buildings publication.  

English Heritage also maintains a very practical site on Climate Change and Historic 
Buildings, www.climatechangeandyourhome.org.uk/live/

Another very good site for up-to-date energy efficiency information is Historic 
Scotland’s Technical Research Unit, www.historic-scotland.gov.uk/index/heritage/
technicalconservation/conservation-research.htm
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2
Thinking yourself warm;  

or how to approach heating 
traditional buildings

Paul Arnold

Paul Arnold, B.Arch, FRIAI, RIBA, is the principal of Paul 
Arnold Architects, which is a Grade I RIAI Conservation 
Accredited practice.  Paul Arnold Architects researched and 
wrote the Department of Environment, Heritage and Local 
Government’s Advice Series Publication "Energy Efficiency 
in Traditional Buildings" (2010) on improving thermal 
efficiency in traditional buildings.

Abstract: Traditional buildings have thermal performance 
characteristics arising from their design and construction 
which, if properly understood, can be employed to 
advantage.  Failure to appreciate how buildings and 
materials behave can result in inappropriate application of 
technologies developed for modern construction.  Issues of 
use and realistic expectation must also be addressed.
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....how bitter is that wind that shakes the shutter......

From: In Memory of Major Robert Gregory by William Butler Yeats

On the face of it, architectural conservation and sustainability should have a lot in 
common: the idea of preserving old buildings should also mean  that new development 
is either not required or can be much less than if a new building were required. However, 
there are significant differences of interpretation which arise between the objectives 
underlying the architectural conservation movement and ecology, sustainability and 
the green agenda.

Even the concept of minimal intervention, favoured by conservationists because it 
should mean the retention of most of the fabric, and therefore the character, of an old 
building,  can imply a less-than-ideal intervention in the context of saving energy.  At 
the same time it is said that regulatory requirements that are  designed to improve the 
thermal performance of buildings are resulting in  damage to historic interiors.

In discussing  these issues  I will set out some of the challenges which old buildings 
face in the context of  the very  reasonable, national and international desire to achieve 
economy in the use of fossil fuels. It is useful to examine at the same time the way 
building designers respond to influences, the changing expectations of building 
users, the evolving concept of cultural heritage, and, perhaps beneficially, the current 
economic crisis.

The architect Vitruvius (c90-c20 BC), having prudently first established his credentials 
as an engineer, albeit a military one (having served with Caesar in Gaul for eight years), 
commences his discussion on the design of buildings, not with any polemic on the 
use of materials or systems of proportion, but with a discussion on fire, stressing the 
convivial nature of a shared source of warmth, before going on to develop his ideas on 
design and discussing the building fabric: energy first! 

In The Architecture of the Well-tempered Environment1 Reyner Banham described the 
revolution in architectural form and expression which followed the introduction of 
mechanical services. The invention of electric lighting, central heating, lifts and air-
conditioning transformed people’s expectations of buildings, and expanded the range 
of what was architecturally possible. Banham was responding to the propositions 
of, among others, Archigram2, who suggested that environments could be created 
by mechanical services almost without buildings.  Architectural theory has always 
been important in influencing the directions architecture takes: within two years of 
the publication of Banham’s book, we have Renzo Piano’s Centre Pompidou giving 
expression to these concepts. This building, at Place Beaubourg in Paris, was completed 
in 1977 at a cost of almost a bIllion francs. It required renovation between 1996 and 
2000 at a cost of more than half-a-billion francs: enduring, sustainable architecture? 

Writing 40 years ago, Banham, interestingly, also saw the possibility of buildings which 
were all fabric, without any additional power consumption at all. In the final chapter of 
his book he reviewed Wallasey Secondary School, completed in 1961, which combined 
massive structure and a south-facing double-skin glazed wall to exploit the oldest and 
ultimate source of all environmental power, the sun.

The building, Banham said, performed well because its designer took a total view of the 
complete man-structure-lighting-ventilating system. Perhaps he was considering the 
qualities of a traditional building.

Were traditional buildings healthier than modern buildings? The relationship between 
housing standards and health has long been a concern. Florence Nightingale3 noted 
that ‘there are five essential points in securing the health of houses: 

1 Banham, Reyner, The architecture of the well-

tempered environment, The Architectural Press, 

London, 1969.

2 Archigram, an avant-garde architectural 

movement based in the Architectural 

Association London in the 1960s promoted 

designs based on ever-improving technology 

and endless energy.

3 Nightingale, Florence, Notes On Nursing: 

What It Is, and What It Is Not,

D. Appleton and Company, New York, 1860.
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Pure air. Pure water. Efficient drainage. Cleanliness. Light. Once insure that the air in a 
house is stagnant, and sickness is certain to follow.’

Indeed, Banham includes the following quatrain on the frontispiece to 
The Architecture of the Well-tempered Environment:

I thought I heard Buddy Bolden say
Open up that window, let the foul air get away
Open up that window, let the foul air out
That’s what I heard him shout
  Author: Traditional

In pursuit of a low cost-in-use related to energy consumption in buildings, government 
policy is increasingly addressing air infiltration: new construction must be effectively 
air-tight. While modern, new buildings may successfully achieve the stipulated 
standards and may address issues that arise at the design stage, one consequence of 
the air-tightness approach is to demand that older buildings also achieve low energy 
consumption, based on air-tightness.  However, as we shall see below, a broad view is 
required to identify the most efficient building over the longer term.

Principles
The fields of energy efficiency and architectural conservation have evolved certain basic 
principles, certain concepts being applicable when comparing the two approaches:  for 
historic buildings the concepts of minimal intervention and respect for historic fabric 
are articulated in different ways and have been expressed in Architectural Heritage 
Protection Guidelines by the Department of Arts, Heritage and Gaeltacht.4 In the context 
of sustainable usage of energy, relevant concepts include the ideas of embodied energy, 
thermal mass, solar gain, microclimate, and these ideas have been disseminated by 
publications such as Green Design, a Green Vitruvius published under the Thermie 
programme of the EC.5

Recognising Energy Efficient Design in Older Buildings
Traditional buildings have thermal performance characteristics arising from their design 
and construction  which, if properly understood, can be employed to advantage. It is held 
‘that good practice in historic environment conservation is also good practice in energy 
conservation, and that we should be conserving historic buildings for both their cultural 
value and because it makes environmental sense. Indeed, there is much for architects of 
future buildings to learn from the energy efficiency of many historic buildings which were, 
after all, built at a time when energy costs were relatively much higher’6.

Failure to appreciate how buildings and materials behave can result in inappropriate 
application of technologies developed for modern construction.  Issues of use 
and realistic expectation7 must  be addressed so that building conservation, good 
architecture and sustainable living might have common cause.

Research and Government Policy
‘In order to strengthen the evidence base for architecture and built environment policy, 
the Government will actively promote research into the designed environment’.  
In The Irish Government’s Policy on Architecture, 2009-2015 we find that the first 
statement identifies the need to have evidence-informed8 policies related to the built 
environment.  Specific actions in this regard are proposed, for example:

Action 3 In order to strengthen the evidence base for policy, the Department of the Environment, 

Heritage and Local Government and the Office of Public Works will co-ordinate post-occupancy 

evaluation studies of buildings procured through direct State funding and publish the outcomes. 

The Department of the Environment, Heritage and Local Government and Office of Public Works 

will establish within their procurement provisions mechanisms for data gathering and analysis on 

schemes procured through public funding and Public Private Partnership.

4 Architectural Heritage Protection Guidelines, 

DAHG 2011

5 A Green Vitruvius: Principles and Practice 

of Sustainable Architectural Design Second 

Edition Brophy,Vivienne, Lewis, J. Owen 

Earthscan, London, 2011

6  Wallsgrove, J, Age Energy Research. A study of 

the energy usage of buildings relative to their age, 

HMCS Estates. Ministry of Justice, 2007

7 There is an interesting  phenomenon related to 

behaviour following energy improvement works 

to existing buildings: the potential savings are not 

fully realised as building users, understandably, 

grant themselves an energy dividend: buildings 

are more warmly heated than before.....

8 The document uses the term evidence based: 

evidence informed  as a concept  seems to me 

to allow greater room for design and avoids the 

potential tyranny of fact.
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Such information and evidence would be enormously beneficial: now that the policy is 
at mid-term it would be interesting to have an interim report on information gathered.

Action 2 of the Government Policy on Architecture states 
‘Environmental imperatives, which extend to every aspect of design and architectural 
quality, are also measured by building performance over time. The Government will play a 
key role in setting standards and in ensuring that best practice is followed in the delivery 
of the designed built environment. The discipline of whole life costing will be promoted.’  

Whole-life costing is a most important concept for historic buildings: whole-life 
costing relates cost in use and the cost of embodied energy. Embodied energy refers 
to the energy required to make, transport and construct a building, the energy used in 
achieving the completed building being considered to be embodied within it.

In these islands, research into the energy performance of existing buildings in Britain is 
relevant to Ireland.  The Crichton Carbon Centre, Dumfries, Scotland recently undertook 
a Life Cycle Analysis study for Historic Scotland. This study9 took an existing traditional two 
bedroom cottage and looked at five options for retaining / upgrading the building and 
compared the Life Cycle Cost for each option, both in terms of energy and monetary cost.

Building Options

Three interesting findings resulted from the research. Firstly, the total energy consumed 
and embodied in the building, while it was emphatically greatest for the un-renewed 
building, option 1, was approximately the same  for  the four other improvement options. 
Secondly, the cheapest overall approach was for option 2, a periodic minor upgrade of 
the building, with total costs over a hundred years some 60% of the cost of option 1.

Thirdly, as the this graph indicates, Option 2, 
the upgrading of the existing cottage, gives 
the greatest percentage improvement on 
operational energy efficiency as a factor of 
the total cost.
The conclusions that were reached are 
surprising and almost counter-intuitive: 
traditional buildings that are well insulated 
and with efficient heating and lighting 
systems have the potential to out-perform 
new buildings over the life of the building 
(100 yrs) when total embodied energy is 
included in the equation. The simplest 
energy improvements are where the 
greatest cost / benefit arises.

9 Embodied Energy LCA Assessment of 

Replacement Options for Traditional Buildings,

Crichton Carbon Centre, 2008. 

Option 1 Baseleine Retaining current building fabric in its current state  
  with no intervention or improvements

Option 2  Upgrade Undertake a comprehensive upgrade of the building form and fabric  
  but using existing heating and lighting

Option 3 Scottish Building Standards Demolish and replace existing building form and fabric to SBS 2008 
 (SBS) 2008 Compliant Compliance building of comparable build type

Option 4 Code for Sustainable Homes Refurbishing building Code for Sustainable Homes Level 3 compliance 
 (CHS) Level 3 (form and fabric only)

Option5 Code for Sustainable Homes Refurbishing building Code for Sustainable Homes Level 5 compliance 
 (CHS) Level 5 (all the above and renewable energy)
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In terms of building replacement, even when compared to traditional buildings with 
poor thermal performance, investing in a replacement building, a very highly efficient 
building, is unlikely to recoup investment over the life (100 yrs) of the building. In 
terms of cost returns on investment, the traditional building refurbishment option has 
significant cost benefits over the life of new build, regardless of energy performance 
level. These findings are very significant: the owners and occupiers of historic traditional 
buildings should look to carry out small scale improvements to their properties in the 
knowledge that in doing so they are optimising a return on investment and, probably, 
retaining the greatest amount of historic fabric and character.

The value of historic buildings in energy terms is further confirmed by research in the 
United States and Canada.  Jean Carroon writing in Building Design + Construction10 notes

A common misconception is that historic buildings are energy hogs; this is contrary to the 
facts. A systematic tracking of the energy use intensity (EUI) of all commercial buildings 
in the U.S. and Canada finds that those constructed before 1920 actually have a lower 
EUI than those in any other decade until the 21st century11 (National Round Table on the 
Environment and the Economy and Sustainable Development Technology Canada 2009, 
Figure 7, Geared for Change, Energy Efficiency in Canada’s Commercial Building Sector, 
www.nrtee-trnee.ca, www.sdtc.ca; and U.S. Energy Information Agency, “Consumption of 
Gross Energy Intensity for Sum of Major Fuels for Non-Mall Buildings” 2003).

Closer to home, there is another piece of research11 which was carried out in 2007 by 
Jon Wallsgrove of Her Majesty’s Courts Service which also vindicated historic buildings 
in terms of energy consumption.

Energy Consumption by Courts Buildings: Jon Wallsgrove HMCS 2007

Walsgrove looked at actual energy usage in the  two hundred and fifty or so courts 
buildings in his care. The survey indicated that, by a number of different measures, courts 
buildings of the 19th century are  at least as efficient as the most recent structures built 
to the latest low energy standards.12  (Of course, the older buildings will have had some 
upgrading, new boilers etc).

10 Building Design + Construction May 11, 2012 

Chapter 8 High-Performance Reconstruction 

and Historic Preservation: Conflict and 

Opportunity What historic preservationists and 

energy-performance advocates can learn from 

each other. Jean Carroon, FAIA, LEED AP

11 Wallsgrove, J., Age Energy Research; A Study 

of the Energy Usage of Buildings Relative to 

Their Age, HMCS Estates Ministry of Justice, 

May 2007.

12  Of course, the older buildings will have had 

some upgrading, some new boilers etc
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Arising from this analysis, greater emphasis is to be placed on openable windows and 
natural ventilation systems, natural lighting through rooflights, exploitation of passive 
solar gain, use of shutters for shading and night-time insulation, and more efficient 
heating and control systems.

Wallsgrove’s research also raises interesting questions about how energy consumption 
is actually measured: modern buildings constructed to defined empirical standards 
are believed to perform well, but there is growing evidence that deterioration of 
materials, particularly insulating materials, from time of construction leads to a poorer 
performance, while an over-reliance on mechanical services, the efficiency of which 
demands that they be well-maintained, may also lead to greater energy consumption 
than the designers foresaw.

Equally, older buildings, designed before the availability of mechanical services, or 
designed despite the availability of mechanical services, can perform satisfactorily. Two 
buildings in Trinity College Dublin reflect this approach: Thomas Burgh’s library building 
of 1703 was designed to have no fireplaces, for fear of fire, but has a massive array of tall 
windows facing south, and all windows are equipped with shutters: with prudent use 
of the shutters a moderately  stable environment for books and readers is achievable. 
The timber panelling and bookcases also ensure that users benefit from the higher 
temperatures that warm surface temperatures convey.13

Deane and Woodward’s Museum Building, constructed between 1853 and 1857 , was 
designed in a palazzo style and contains some of the most spectacular stone carving of 
the 19th century. The building has a hot water central heating system, but also has an 
integrated system of ducting, which, together with the building’s thermal mass and a 
central top-lit atrium, helps to  ensure a stable environment.

Guidance
We are acting now within the environment created by the Government Policy on 
Architecture 2009-2015 which states:  

‘Environmental imperatives which extend to every aspect of design and architectural 
quality are also measured by building performance over time.’  And: ‘An objective with 
regard to the production of a sustainable built environment is that the value of the 
existing built environment as a resource for the future is recognised and exploited. Subject 
to protecting its cultural value, continuing use of the existing building stock should be an 
important objective in both public and privately led development.’

English Heritage, the state institution in England charged with caring for cultural assets, 
has published guidance in the form of Conservation principles, policies and guidance for 
the sustainable management of the historic environment,  acknowledging in the title the 
necessity that actions for historic buildings  be sustainable.

State organisations charged with the care of buildings are multi-disciplinary.  
The English Heritage policy document is useful, and like the Irish Government Policy on 
Architecture stresses the need for evidence or information on which to found decisions. 
English Heritage too is concerned that all necessary information is available to inform 
the conservation process, and discusses managing change to significant places by: 

•  Establishing whether there is sufficient information  
 to understand the impacts of potential change 

• Considering the effects on authenticity and integrity 

• Taking account of sustainability 

• Considering the potential reversibility of changes 

13 People lose heat to their surroundings 

by conduction, convection and radiation: 

conductive and convective losses tend to be 

addressed in standard evaluations: radiant 

losses are more difficult to ascertain, but are 

for instance the basis for the popularity of 

underfloor heating which relies on the principle 

of warm surfaces to convey as sense of comfort

• Comparing options & making the decision 

• Applying mitigation 

• Monitoring and evaluating outcomes. 



25

The principles do remind us that the process of conservation is about managing change: 
energy improvement works are one component of change. It is helpful to look at other 
concepts articulated by English Heritage in this general context.

Periodic renewal of elements of a significant place, intended or inherent in the 
design, is normally desirable unless any harm caused to heritage values would not 
be recovered over time. 
Repair necessary to sustain the heritage values of a significant place is normally 
desirable if: 
there is sufficient information comprehensively to understand the impact of the 
proposals on the significance of the place; and the long-term consequences of the 
proposals can, from experience, be demonstrated to be benign, or the proposals 
are designed not to prejudice alternative solutions in the future; and the proposals 
are designed to avoid or minimise harm, if actions necessary to sustain particular 
heritage values tend to conflict. 

There are similar principles related to new work involving additions to historic buildings 
or replacement of parts: leading to a certain dilemma: how much renewal can take 
place and still allow the building to be deemed authentic? This question is reflected in 
the famous Lichtenburgh’s knife aphorism: a knife without a blade which is missing the 
handle .14

Understanding why and where heat is lost

This challenge is one that has been taken up by many research establishments: the 
results are in all cases interesting. Some important findings are already in the public 
domain, and require further dissemination.  For instance, this chart by the Sustainable 
Energy Authority of Ireland (SEAI) may challenge public perception and the marketplace 
which seeks to promote renewal of  certain building elements,  the renewal of which is 
often not the most cost - or energy-effective. For example windows are often cited as 
being the main culprit for heat loss in a house and are usually the first to be considered 
for replacement, but according to SEAI replacement of windows could have a pay-back 
period of up to 40 years: this is far greater than any other upgrade option.

14 après avoir changé le manche et, remplacé 

la lame, il veut nous faire croire qu’il possède le 

même instrument, parce qu’il porte la même 

marque que l’ancien.
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Building Energy Rating (BER) certificates are now required for new buildings and for 
premises undergoing transaction, lease or sale, but are not required for protected 
structures.  Given the experience in England and Scotland outlined above, it seems 
that there is a need for some of the current understanding of the properties of historic 
buildings in energy terms to be fully appreciated and recognised in the preparation of 
certificates. The process of certification, reliant as it is upon standardised software, does 
not allow full credit for embodied energy, or other positive properties of older buildings. 
Katriona Byrne’s article in this publication elaborates on this subject.

Improving Energy Efficiency in Traditional Buildings
The recently published guidance15 Energy Efficiency in Traditional Buildings sought to 
ensure that designers and users have a broad view of the issues and likely benefits and 
pitfalls associated with undertaking improvements to traditional buildings. Among the 
general topics which are explored are microclimate, planning for warmth, building use, 
heat loss from buildings, thermography and thermal mass and inertia, some of which 
are outlined below.

Microclimate: as buildings are site specific, it is not possible to change the geographic 
location of a building to improve its thermal performance: it is however important to 
acknowledge the role of exposure, latitude and altitude, and to address the modification 
of the setting where possible to improve the microclimate in which a building exists. 
This might mean planting a stand of trees such that cold east winds are obstructed, or 
ensuring that, when the extension is to be built, that it exploits an optimum orientation 
and also shelters the existing building.

Ireland has a temperate climate with modest extremes of minimum and maximum 
temperatures, whether considered for individual days, seasons or over an entire 
year. However, there are differences between the cold of Birr and the mild climate of 
Glengarriff with its proximity to the gulf stream: accordingly, a well-insulated building 
in one part of the country will have a requirement for heating more than a fifth greater 
than an equally well-constructed building in another part of the country

Thermal mass: the thermal mass of a building relates to the amount of heat energy 
which it can absorb; this absorption and its subsequent release of energy is an important 
characteristic of traditional buildings which is beneficial as it can store heat gained 
during the day from sunshine and other sources within a building, such as cooking, 
computers, etc, and release it later.

Regarding the effect of thermal mass on indoor temperature, whilst external 
temperatures fluctuate between wide extremes, internal temperatures are moderated 
by thermal mass to within an acceptable comfort zone. 

Depending on the orientation and size of the windows in a building, passive solar gain, 
(the heat that sunshine pours through windows), is improved in buildings that have a 
high thermal capacity, allowing the building to absorb, retain and later release all free 
heat absorbed from the sun. The advantages of utilising thermal mass in this way are 
optimised if a building is occupied during daylight hours when the occupants can take 
full advantage of the free stored heat. Traditional buildings tend to have high thermal 
mass, but frequently fail to exploit their potential as they tend to be uninsulated and 
draughty. However when one addresses these shortcomings traditional buildings can 
have desirable qualities.

15 Paul Arnold Architects were authors 

of the guidance



27

Things not to do to old buildings
Energy Efficiency in Traditional Buildings, as well as identifying positive actions, 
also indicates where actions may be undesirable or ineffective in terms of cost or 
performance: 

• Dry lining: this name is given to the practice of covering the inside of walls with 
plasterboard and insulation. One effect of dry lining is to reduce the temperature 
of the original wall, often leading to condensation and associated mould growth 
concealed within the new ‘sandwich’ construction.  In addition, the colder wall is more 
likely to be damper, reducing its insulation property by up to half, negating much,  
if not all, of the thermal improvements being sought.

• Windows: Research from Scotland16 shows that traditional windows with working 
shutters are as good as double glazed modern alternatives.

•  Do not replace old windows, but do repair them and if necessary add discreet draught 
proofing. SEAI indicates that there is a forty year payback period for replacement 
windows, the worst performing “improvement” to a building.

 • External render should be of lime and should be vapour permeable. Do not strip render 
from old walls; the render keeps the wall dry, improving its thermal performance.

16 Baker, Paul, Thermal Performance of 

Traditional Windows, Centre for Research on 

Indoor Climate & Health,  Glasgow Caledonian 

University) for Historic Scotland, 2008.
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Ventilation and humidity: In a traditional building, it is important not to reduce 
ventilation rates too much, as this could trap moisture within the building. The main 
risks to traditional (historic) buildings are: 
•  Moisture trapped within the building materials. 
•  Condensation within unheated areas of the building. 
•  Condensation at thermal bridges (parts of the structure of a building which are colder 

than adjoining parts) especially corners. 
•  Ventilation and heating which are insufficient for removing moisture

Internal surfaces should be capable of absorbing and releasing moisture, regulating the 
humidity of the building’s interior. It is asserted that a properly designed interior can 
obviate the need for mechanical extraction. However, in the humid Irish context, early 
extraction of moisture close to the source, in bathrooms and kitchens, is advisable (and 
keep the lid on the saucepan: less water vapour and cheaper to cook): such extraction may 
not always need to be powered, although that is a requirement of the Building Regulations.

Older homes are different
• Simple cost effect measures to improve thermal efficiency in traditional buildings are
 in part shared with all older buildings: lag the water hot water cylinder, draught proof 

doors and windows, up to a point. 

• Improve attic insulation(but ensure ventilation is adequate above the insulation) 

• Keep walls dry by keeping gutters and downpipes in good condition and by renewing 
renders and pointing as necessary, using a permeable mortar.

• Keep shutters in working order and use them. 

• Install a wood-burning stove where appropriate 

• And hang that curtain on the inside of the hall door!

Conclusion
So the challenges are various, and can be addressed to organisations, institutions, 
government departments, local authorities, architects and building users. Matching 
building use with its ability to perform, and managing expectation, whether of the  
end-user or of the regulatory authorities, are strategies which should be explored.

Concerning old buildings generally there is a dearth of empirical information: I believe it 
would be useful to conduct a survey of the actual, as opposed to the theoretical, energy 
usage within a large number of buildings, based on energy bills, and co-relate that 
information with size, construction type, intensity of use, etc. There is a real risk that 
poor or incomplete information may lead to destruction of historic buildings in pursuit 
of unachievable energy policies.

The objective should be to make buildings more healthy while limiting expenditure in 
pursuit of a notional zero energy consumption. Passive House standards are achievable 
in new structures, but are most often not achievable in historic buildings. Zero-carbon 
technologies are important and are indeed applicable to older buildings. Timber 
burning stoves, for instance, have almost zero carbon dioxide emission, the growing 
and subsequent burning of wood capturing and releasing CO2.  If we allow buildings 
to have a heating load that can be met fully by burning timber (or other biomass), we 
will have reduced the amount of building intervention. Improvements should address 
the shortening of the heating season, so that fires are required less than one third of 
the year. Rather than installing elaborate heating systems or seeking to coerce higher 
performance from old walls, it should be accepted that buildings should be designed to 
run efficiently most of the time. On extreme occasion, we can always plug in an electric 
fire.... 17

17 but before we get to that point, please read 

Improving Energy Efficiency in Traditional 

Buildings by the DoEHLG….
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A number of issues remain to be addressed. Acknowledgement of the special status 
of historic buildings is implicit in the exemption from the requirement for a BER for 
protected structures and monuments. Is this exemption satisfactory? Would it not be 
better to have a rating system for old buildings? Evidence-informed policy formation 
requires more data: what is the embodied energy in a typical Georgian office building18? 
What is the energy consumption per annum based on actual utility bills? An exercise 
in assessment of publicly-owned buildings should be straightforward: accessing data 
from privately owned buildings may be more difficult, but is necessary.

Notwithstanding the exemptions, there is clearly a desire to make existing buildings 
perform as if new. There is pressure for environmental stability within very tight norms, 
or more generally pressure to achieve measurable or definable performance for existing 
buildings in the same manner as one might predict and design energy consumption for 
new buildings: such predictions, as identified above, are not necessarily accurate.

On the neighbouring island the research and related policies are more advanced than 
in Ireland: 

Sustaining heritage values is likely to contribute to environmental sustainability, not 
least because much of the historic environment was designed for a comparatively low-
energy economy. Many historic settlements and neighbourhoods, tending towards 
high density and mixed use, provide a model of sustainable development. Traditional 
landscape management patterns have been sustained over centuries. Many traditional 
buildings and building materials are durable, and perform well in terms of the energy 
needed to make and use them. Their removal and replacement would require a major 
reinvestment of energy and resources.19

Actions by all those concerned with historic buildings supported by the state agencies 
and non-governmental organisations such as the Irish Georgian Society in its lecture 
series are of enormous importance in disseminating important, balanced, information 
which should encourage a general understanding of issues and help to reconcile 
conservation of our architectural heritage and sustainability.  

What other could so well have counselled us
In all lovely intricacies of a house
As he that practised or that understood
All work in metal or in wood,
In moulded plaster or in carven stone?

From: In Memory of Major Robert Gregory by William Butler Yeats

18 There is a role for reform of the tax treatment 

of energy consumption as it relates to heating 

and cooling of buildings: at present the regime 

favours commercial consumption of energy. 

When I burn electricity in my house, I pay 

the full cost. When I burn it in my office, the 

State reimburses me the v.a.t, then it allows 

me to offset the cost of the energy against 

gross income for tax purposes, meaning 

that I pay about 40% of the cost for office 

usage compared to my domestic usage: this 

in inequitable. In the context of a national 

strategy there is probably much greater scope 

for inducing a reduction in energy consumption 

through tax means than through addressing 

historic buildings.

19 English Heritage  PPS5: Planning for the 

Historic Environment 2010.
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Abstract: This paper outlines recent research in applying DEAP, 
the national system of assigning a Building Energy Rating to 
a building, to some historic buildings in County Roscommon.  
Although Protected Structures are exempt from compliance 
with Part L of the Building Regulations many owners and 
occupiers wish to improve the energy efficiency of their 
buildings.  These studies examine how historic buildings 
perform in DEAP and are an attempt to propose ways in which 
changes can be introduced to both improve the rating and 
protect the building and its character at the same time.
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1. Introduction 

As an Architectural Conservation Officer in Irish local authorities since 2001, I noticed that 
the volume of queries relating to energy efficiency and older buildings was increasing 
rapidly, to the point where it had become the number one issue raised by the public. 
Neither myself nor my peers had much solid information to relay beyond the anecdotal. 
I therefore embarked on upskilling myself in this area. To clarify, an architectural 
conservation officer tends to be a generalist with usually several areas of expertise but 
there are many areas of technical conservation where one would not be an expert but 
would follow the principles of best practice and have recourse to established sources – 
primary amongst these are national guidance by DAHG (& DEHLG), and publications by 
Historic Scotland and the Society for the Protection of Ancient Buildings (SPAB). 

Although protected structures are exempt from compliance with Part L (Conservation 
of Fuel and Energy) of the Building Regulations, that offers little comfort to owners 
struggling to do the right thing by their building and by the environment. Ensuring older 
buildings continue to offer comfortable, attractive and affordable accommodation is 
also key to their survival. In addition many historic buildings which are not protected 
are not totally exempt. The risks on the other hand are obvious – loss of character 
and damage to the fabric, both short-term and long-term. In my talk I showed several 
examples where well-intentioned works to improve energy efficiency resulted in these 
negative outcomes, e.g. where internal wall insulation was applied without solving 
the water ingress through the roof, resulting in the build up of moisture behind and 
in the insulation, rusting of corner beads and causing decay in embedded timbers, 
fungal growth on window heads, necessitating the removal of the insulation, or where 
traditional lath and plaster insulation was unrecognised and stripped away, losing all 
that extra insulating capacity that four layers of lime plaster and an air gap offered. 

A timber sash window, 270 years old, being repaired.

A practical project I was involved with was the repair of sash windows from c. 1740, 
wherein we explored the various draught-proofing options available but came to the 
conclusion that good-quality timber repairs to the windows so that they fitted snugly 
in the frames, filling the gaps around the frames and shutters and fixing the latches, 
were more effective than removing millimeters of timber that age to add in small pieces 
of plastic draught-proofing with a very limited life span. Our decision was aided by 
oft-quoted tests by Historic Scotland that demonstrated how such windows could be 
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made as efficient (at night-time) as triple-glazed argon-filled windows with soft low-e 
glass and a 12mm gap, by adding thermal blinds and heavy curtains. Plus one could go 
further if one wanted to by insulating the shutters and adding secondary glazing. 

So I attended seminars on the subject in 2007 by SPAB and in 2008 by Historic Scotland 
and trained as a BER assessor in 2007 when the methodology was in place in Ireland 
for dealing with new buildings. At that stage I was imagining the ways in which older 
buildings could perform well in BER, in comparison with newer buildings, and how 
certain types of older construction, such as solid wall Georgian and traditional buildings 
would perform better than others, such as the more fanciful Victorian building with its 
multiple roof forms, ventilated floors and lots of windows. I was keen to see how different 
types of wall construction, such as two-skin stone walls with rubble centres, more 
densely bedded stone walls and walls with ashlar cladding would compare; how Dublin 
calp limestone would compare to the harder Killarney limestone, thereby how regional 
building styles and materials would result in regional differences. I gave a lecture at a 
seminar in May 2008 for architectural conservation officers and heritage officers, being 
very positive about the system and its possibilities. However, undertaking the top-up 
BER course in 2009 for older buildings I was disappointed to see that the methodology 
was much more limited than I had expected. I therefore decided to carry out a project to 
test the system on a group of older buildings to see a) how they performed in BER and 
b) how it dealt with them1. 

2. Background to BER
This is a brief introduction to Building Energy Rating - for further information the SEAI 
(the Sustainable Energy Authority of Ireland)’s website www.seai.ie should be consulted. 
BER was introduced into Ireland as part of the Energy Performance of Buildings Directive 
Europe 2002, specifically the requirements to establish an objective national system for 
calculating and certifying the performance of buildings and to set minimum standards 
for new build and major works. The overall aim is to fulfill the Kyoto Protocol by 
decreasing energy used in buildings (thereby ensuring security of supply) and reducing 
carbon dioxide emissions. The official system in Ireland is DEAP (Dwelling Energy 
Assessment Procedure) with a sister system NEAP (Non-dwelling Energy Assessment 
Procedure) for commercial buildings. It applied to every new house which applied for 
planning permission on/after 1st January 2007, to every new non-domestic building 
which applied for planning permission on/after 1st January 2008 and to every building, 
old or new, being sold, rented or leased from 1st January 2009. Exempted are: recorded 
monuments, protected structures and proposed protected structures, places of worship, 
temporary buildings, industrial buildings, non-residential agricultural buildings and 
detached buildings under 50m². There is nothing to prevent such buildings applying for 

a BER certificate however, or having an assessment 
carried out. 

A BER label is familiar to most now. It gives a rating from 
A1 (best) to G (worst) and expresses the amount of 
energy used in kilowatt hours per m² of the building per 
year. It also gives a measurement of the CO2 emissions, 
expressed in kg of CO2 per m² per year. This label is valid 
for up to 10 years unless there are material changes. 
There is no legal requirement to improve the rating of 
a building but it may act as an incentive. The BER label 
is accompanied by an Advisory Report which identifies 
ways to improve the BER rating. These are supposed 
to be cost-effective ways and are recommended not 
obligatory; they are generic rather than tailored to the 
individual building.

1 An initial project was proposed in 2008 and 

gained funding from the Heritage Council 

but was never carried through; the project 

proposed assessing a range of older buildings 

of different styles and dates which reflected 

my earlier presumptions that BER would pick 

up these nuances and differentiate clearly 

between these types.

Sample BER certificate for a building. 
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It is important to understand that BER and its procedural systems are based on a 
standardised approach so that under DEAP two houses, one a small terraced single-
storey urban cottage and one a detached mansion with separate gym and swimming 
pool and lighted grounds, could both score the same, despite as we know the larger 
one using much more energy and being responsible for more carbon dioxide emissions. 
There are standard rates of occupancy so it doesn’t matter if there are actually five 
people living in a house or one, a formula determines on the basis of floor space how 
many people live there. The amount of energy a person uses is also standardised. An 
amusing fact is that men give off more heat than women as they have higher metabolic 
rates and are at their hottest between the ages of 19 and 39! In BER a person is expected 
to have the heating on from 7-9 in the morning and from 5–11 in the evening, 7 days a 
week, and to heat the living area to 21ºCelsius and the rest of the house to 18ºCelsius. 
That person is expected to use 56 litres of hot water per day. Only primary energy from 
heating, lighting, and from the use of fans and pumps is considered, whereas energy 
used by appliances is not. There are standardised methods of heat loss and standardised 
energy outputs from different heating systems and from different fuels. One and only 
one location and climate in Ireland is presumed despite the data referred to in Paul 
Arnold’s paper on the distinctive climate variation across the country. 

BER does consider the following: building size, shape, exposure, orientation, 
construction materials, the type, area and U-values of each building element, ventilation 
characteristics, heating systems, the controls and efficiency of heating systems, solar 
gains, the thermal mass of the building, the type of fuel used and any renewable 
energies used.

The benefits of this standarded approach is that it allows comparison across different 
buildings and I considered that older buildings could compete successfully in this arena 
– especially in relation to buildings of the 1960s, 70s, 80s and even 90s2. Provided, 
as I optimistically said in March 2008, the assessor understood their nature and 
construction. However this did not transpire to be the case.

3. The Project 

a) The Project - Presentation

Nos. 10, 11 (left and 12, 13 (right) The Courtyard, Strokestown Park House – north-facing front elevations.

This project began at a basic level of applying BER to a row of houses, Nos. 10-13 
The Courtyard, located in the curtilage of Strokestown Park House, Strokestown, Co. 
Roscommon. They were originally servants’ quarters from c. 1780 which had been 
renovated in 2005-6 with planning permission and converted into two-bed units for 
rent. They are very similar in form to each other, and identical in finish, but have a 
number of differences between the floor plans and features that made them interesting 
candidates. The walls are of solid limestone, roughcast rendered on the outside with 

2 The energy ratings of houses improved 

gradually up till 1996 but from 1997-2002 

they actually worsened, in part due to missing 

insulation and hasty workmanship. 
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four coats of hydraulic lime plaster, with three coats of ordinary gypsum plaster on 
the inside and new internal walls of Poroton brick. There is a carriage arch on the 
ground floor between Nos. 11 and 12. They have pitched slated roofs with the upstairs 
rooms partially coved, rooflights on the front (northern) slopes, and rebuilt chimney 
stacks of concrete block. They have new timber and glazed front doors and new timber 
double-glazed six-over-six and three-over-three pane sash windows with a 6mm gap.  
The heating is provided from bulk propane gas, and there are open fires in all except 
No. 13. The floor plan consists of an open-plan kitchen/diner/living room downstairs 
and two bedrooms and a bathroom upstairs. There is a certain amount of detail 
available from the planning permission and clarity was sought on a couple of issues 
from the architect Jane Meade who designed the renovation. However visual inspection 
and physical measurement, following the BER methodology, and my own experience 
interrogating older buildings, were the primary sources of information.

Nos. 10, 11 (left and 12, 13 (right) The Courtyard, Strokestown Park House – south-facing rear elevations. 

The houses were recorded in BER in July-August 2009; advice was sought from the SEAI 
technical bulletins and helpline to clarify a number of issues which had been reviewed 
since my training. These were draft records, never published. To reiterate, as protected 
structures they do not have to comply with Part L, nor did they require a BER certificate 
when sold.

There are 12 pages in the software where information is requested. The salient 
information was as follows: Pages 1 and 2 - factual information such as name, address, 
MPRN2.1 etc. Page 3 seeks dimensions - the floor space, the heights and volumes that 
have to be heated. Page 4 identifies the ventilation – there were three intermittent 
vents in each house in the bathroom, downstairs toilet and kitchen and a chimney in 
each one except No. 13. Page 5 identifies the heat loss types and areas - the houses 
lose heat through the ground floor, through the exposed first floor above the carriage 
arch, through the roof in two different areas (the pitched section and the coved section), 
through the external walls and through windows and doors. Page 6 records the water 
heating storage losses - there were combi boilers with no hot water cylinders. Page 7 
records the percentage of energy efficient lighting - this was 0%. Page 8 records the 
net space heating demand – this includes the percentage of floor space that is used 
by the living-room (as this is heated to a higher temperature than the bedrooms) and 
here it ranged from 34-39%; it also records whether a building is thermally massive 
or not. Page 9 records the controls on the heating system – here each house had one 
thermostat and a timer and had valves on all the radiators. Page 10 records the heat 
source – here there were new boilers with an efficiency of 93%. Page 11 records the fuel 
type used – here bulk gas was the main source, with secondary heating of 10% supplied 
from open fires run on wood logs. Page 12, which is often ignored, records information 
on summer internal temperature, in case a house overheats in summer and needs to be 
mechanically cooled.

2.1 Meter Point Reference Number is the 11 digit 

number assigned to every single electricity 

connection and meter in the country.
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b) The Project - The Problems

The data was duly entered and the results generated automatically. Houses Nos. 10-12 
scored an F rating, while House No. 13 an E1. The latter’s better result was due largely 
to it having no fireplace. Overall these were very disappointing ratings from a series 
of buildings that would be in better condition with better insulation than most older 
buildings and with some fundamental characteristics, such as smaller openings and 
lots of shelter, normally associated with energy efficiency. They were also not accurate 
- the main problems had to do with the procedure itself, rather than with the buildings, 
and were largely in two areas: the restrictions on adding bespoke values, namely in the 
area of insulation and in the inadequate choice of values for the U-value of walls.   

To explain - DEAP defines a set of age bands for the purposes of assigning U-values and 
other data. These values are assigned based on the Building Regulations operating at 
the time of construction and on typical construction types and values. Most protected 
structures would be in the first band A, pre-1900, which includes a wide variety of 
buildings, a substantial number would be in the second band B 1900-1929, especially in 
those urban areas with significant Edwardian developments and then there is a handful 
in the rest: C 1930-1949, D 1950-1966 up to E 1967-1977. 
However bands A, B, C, D and E have been assigned identical default U-values for floors, 
walls and roofs. 

Table 1 sets out the default values and the recalculated values for this project. The 
area of insulation was tackled first. Advice on this was sought from SEAI but it was 
unclear at the time what departures from the default values would be accepted; the 
basic guidance was that there should be ‘sufficient evidence of the components’. The 
default values for roofs in Bands A-E did not allow for insulation to coved areas but this 
insulation could be seen and measured, therefore should be acceptable; it only allowed 
for mineral wool insulation in the main areas of the roof although dense insulation had 
been inserted and again could be seen and measured. As regards the floor, the architect 
stated the amount of insulation that had been used but there was no evidence of it; on 
balance I considered this was likely to have happened so used the bespoke insulation as 
if it were true. In any case the extra thickness of the perimeter walls also had a bearing 
on the U-value of the floors.

Heat Loss 
Element

U-values A-E Assumptions Courtyard 
Default U 

Values

Courtyard 
Actual 

Situation

Courtyard 
Calculated
U-Values

Floor - solid 0.27-1.22 
(depending on 
Perimeter/Area 

ratio)

300mm walls
50mm screed 
No insulation

0.84 666mm walls +
75mm dense 

insulation

0.22

Roof Pitched roof 2.3

Coved roof 2.3

Pitched roof–

mineral wool 

insulation only. 

Coved roof – no 

insulation

0.4 (100mm 

mineral wool)

2.3

100mm dense 

insulation

100mm dense 

insulation

0.25

0.23

Walls - stone 2.1 Thickness?

No insulation

No voids 

No render

No plaster

2.1 -666mm walls
inc.

4 coats render 
& 3 coats 

internal plaster
-950mm end wall

0.93

0.8

Table 1 showing the assumed and calculated U-values for the main heat loss elements in Nos. 10-13 The Courtyard. 

2.2 A U-value is a measure of the heat 

transmission through a building part (a wall 

or window) or a given thicknes of a material 

(insulation) with lower numbers indicating 

better insulating properties.
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Figuring out an accurate value for the walls was more challenging. The principal issue 
is that all buildings with stone walls from age bands A-E are assigned a default U-value 
of 2.1 units, whether they are two metres thick as in a medieval castle, or 666mm as 
here, with one gable wall measuring 950 mms. This default measurement doesn’t take 
account of thickness, nor of different stones, nor different types of construction such as 
the mortar in a rubble wall which adds to its insulation properties and it presumes there 
is no insulation or no plaster/render on the stone walls. Solid brick walls are permitted 
two thicknesses, and concrete walls are given a choice of four different construction 
types. Since the majority of older buildings in Ireland are constructed of solid stone 
with mortar, (few are ashlar all through), even sometimes those which appear to be 
of brick, this is hugely disadvantageous. Trying to achieve a more realistic value was 
approached in a number of ways. Considering the measurement of 300mm used as 
a choice for brick and concrete, values were extrapolated for a stone wall by working 
backwards from a thickness of 300mm to find the resistance and thermal conductivity 
values, then values were recalculated for a greater thickness. Since we didn’t know the 
type of construction of the stone wall without knocking a big hole in it, I couldn’t go 
back to scratch and first principles of calculating percentages of materials in the wall, 
however a couple of calculations were done on potential wall make-ups to double-
check the veracity of the values re-calculated more simplistically. Technical values for 
limestone were taken from CIBSE (Chartered Institution of Building Services Engineers) 
Guide and the resistance of layers of plaster added on. Since there aren’t values for 
lime plaster, values for gypsum plaster were used, even though lime plaster would be 
considered to have a better U value, (as well as having lower embodied energy). The 
results were then compared to test results published by Historic Scotland, generated 
by Glasgow Caledonian University, where in-situ testing was carried out on a range of 
constructions of different stones, with different finishes of plaster, lath and plaster etc3. 
It was found that my recalculated values for the walls were within the range of these 
Scottish tests. Because my calculations were very simplistic I would prefer there to have 
been in-situ tests or in-lab tests for a range of thicknesses of stone, types of stone, types 
of construction and types of mortar found in Irish buildings. It was clarified with SEAI 
that neither the Scottish wall results, nor their results on the testing of sash windows, 
would be considered acceptable data for use in BER, because although they were carried 
out in accredited labs, they were not labs accredited under the EU system for this type 
of testing4. At the time I queried Historic Scotland about this but they did not seem to 
be concerned about it. 

Thus using calculated rather than default values for the insulation and the walls the 
data was re-entered. BER ratings of D1 for Nos. 10-12 and a C3 for No. 13 were attained. 
This I considered to be a more truthful platform from which to begin trying to improve. In 
the field of conservation there are many myths about older buildings and much money 
is spent on mistaken ‘improvements’ which do not solve the initial problems reported, 
making it a fundamental principle to seek an understanding of the building before 
proposing works. This understanding should be at an individual building level. The Irish 
legislative system for the protection of architectural heritage is likewise premised on an 
individual approach to each building, acknowledging each building’s separate history, 
character and condition. This approach is a strength of the new Irish system and is in 
contrast to the English and other systems which tend to be more generic. 

3 Paul Baker. ‘In Situ U-Value Measurements 

in Traditional Buildings – preliminary results.’ 

www.historic-scotland.gov.uk/u-value_

measurements_traditional_buildings.pdf

4 Correspondence from SEAI dated 16/10/09.
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c) The Project – Modelling to Improve

Once I was happy that the baseline BER ratings were more accurate I proceeded to 
introduce theoretical changes to try and improve them. Using the software is an ideal 
way to model such changes – you can experiment, you get instant results, but without 
having any impact on the building or on the owner’s pocket! It allows you to compare 
the impact of individual measures on the baseline and also to combine measures to see 
the results of cumulative improvements. It should be noted that individual measures 
may have different rates of improvement depending on where they come in the chain. I 
carried out this modelling for all four buildings in the project but for the talk and for this 
paper I concentrate mainly on No. 10. Table 2 sets out the relevant figures. 

I started with simple measures, such as introducing energy efficient light bulbs. These 
gave an improvement in the BER rating for No. 10 of approx. 3.4%, reducing the energy 
used from 250.32kWh/m2/yr to 241.76kWh/m2/yr. A figure to bear in mind is that a 
C rating kicks in at 225kWh/m2/yr. I considered other factors too such as the cost of 
the works and the impact of them, which included impact on the character of the 
historic building and impact on householders, disturbance, changes to their lifestyle 
before and after works etc. These were influenced by English Heritage models, tables 
from SEAI/ESB, (illustrated in Paul Arnold’s paper) and also by my own subjective but 
professional opinion – owners should make up their own minds on these. The light 
bulbs weren’t a low-cost option when I first gave this talk as in these houses they 
operated using transformers and an electrician was required to change the fittings; 
however improvements in light bulbs since have now made this possible to be carried 
out by the home owner5.

The next measure I experimented with was the addition of a front porch or draught 
lobby, of sufficient size to be counted in BER (2m² – which permits one to enter from 
the outside with a buggy and to close the door behind one before opening the door in 
front into the house). This is a traditional method of improving the comfort levels and 
draught-proofedness of a building. However in the case of protected structures it would 
require planning permission and would not likely to be granted in this terrace; also in 
architectural conservation areas (ACAs) and many other historic contexts a porch might 
also need planning permission as it could render the building out of character with the 
area or with itself and its neighbours and may not be permitted. Given that the payback 
time is cited by SEAI to be 30 years and the improvement in the BER rating is so little, 
only 0.7%, and considering other costs not taken into account in BER such as embodied 
energy, the energy required to build it, to make and transport the materials, the energy 
required to maintain it and renew it, it would seem to be a measure that would pollute 
the environment or at best balance out at neutral.  

I then considered the issue of the fireplace, an obvious target considering the difference 
it made in the BER rating between the houses which had one and the one which hadn’t. 
Blocking up the fireplace in No. 10 improved the BER rating to a C3 and the energy used 
decreased by 13%, a considerable change; however at the same time the CO2 emissions 
increased by 3.5% as now 100% of the heating for the house would have to come from 
the main fuel, bulk gas, and the facility to burn logs was eliminated, timber being a 
more environmentally-friendly fuel to use, which is reflected in BER. Again this is a 
traditional method used in older buildings and can be sensitively done, leaving the fire 
surround in place and blocking either the opening, with an integrated vent grille or, 
even more discreetly, blocking it up the stack where the intervention is not visible. Many 
DIY devices have appeared on the market in the form of chimney balloons to accomplish 
this at a low cost. Eliminating a fire from a family’s life could be said to have a major 
impact on their lifestyle but again this is a subjective opinion. Eliminating an open flue 

5 In the case of the houses of The Courtyard, 

Strokestown Park House, the services of an 

electrician is still required.
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from a historic building carries risks so it should be ensured that the building and the 
stack are left with adequate ventilation. Instead of the drastic measure of eliminating 
the fireplace, merely reducing the flue size, which can be done though the addition of 
dampers and other fittings has a small benefit in terms of BER rating but none of the 
negative impact on CO2 emissions, on the building or on household. 

Another popular way to improve the energy efficiency of houses, especially in the mid-
twentieth century, was to add suspended ceilings to rooms, thus lowering the ceiling 
level and reducing the volume of space to be heated. Here in The Courtyard the ceilings 
are surprisingly high, the first floor rooms partially encroach into the roof space and there 
are no cornices or other important historic features that would be affected, so adding 
suspended ceilings could be an option. In higher-class houses this would be unlikely to 
be given planning permission and may not even be an option desired by owners. Adding 
new ceilings here would reduce the heights to 2.6m, still higher than the building 
regulation standard of 2.4m, and since an electrician would be involved in any case it 
makes sense to change the lighting at the same time, giving a combined improvement 
of 5.1%, the bulk of it however coming from the lighting. The coved element could be 
replicated, giving a further, albeit miniscule, improvement. If the ground floor wanted 
to be done at the same time another small 1% improvement would be gained. Impact 
on the household would be extremely high during works but thereafter quite low. 

Given that the living area has to be heated in BER to 21˚C the size of it constitutes another 
potential target. The living area percentage is defined by taking the living area, closing 
all doors, opening all cupboards and calculating its area as a percentage of the total floor 
space in the house. Although the fashion in some late-Georgian and Victorian times 
and again today is for open-plan design, formerly in the manner of two reception rooms 
combined into one, now as living spaces containing kitchen, dining and sitting facilities, 
this is usually not an energy-efficient design6. The ground floor plans of the houses in 
this project lend themselves well to being subdivided with a theoretical partition wall 
going up between the sitting-room and kitchen/diner areas. This would have to be a 
permanent division but could include double doors, leaving it possible to revert to one 
large space when the occasion required it. In No. 10 the living area was reduced from 
34% to 17% and an improvement in the BER rating of 3.6% was gained. Whether this 
could easily apply to other houses outside this project is doubtful as windows and other 
matters have to be considered but it is quite a cost-effective measure. Such partitions 
may be acceptable in many types of older buildings but in some protected structures it 
would have too great an effect on the character to be permitted. 

Much of the energy use in a house goes into heating it, therefore the more controls on 
the heating system, through the use of timers, thermostats, radiator valves, etc means 
that the heat can be directed only to where it is required, and at the temperature it 
is required, and this control is rewarded in BER. Here in No. 10 there is a good level of 
control but adding a second thermostat, de facto creating a second heating zone in 
the house, perhaps separating the first floor from the ground floor, results in a 2.8% 
reduction in energy use. In theory this is great as it has little visual impact on a building 
but in reality it may not be practical as it may not be possible to separate the heating 
system without designing from scratch. Works to services where there are sensitive 
floors or finishes may cause a lot of interference in the end.  

A more practical improvement that I modelled, replicable in most houses, was to add 
another 100mm of insulation to those parts of the attic where it would fit, giving an 
improvement of 1.3%.
The fashion for installing new gadgets or technologies without considering their 

6 Apart from passive houses or where the main 

heat source is contained in this open-plan room 

or other variations.
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embodied energy and their whole life cycle costs, has been acknowledged in recent 
times with the tongue-in-cheek term ‘eco-bling’. Here we can add on the required level 
of solar panels to heat the water and we in theory get an improvement of 5.2%. In 
practical terms because there is no hot tank cylinder in the houses solar panels aren’t 
compatible at this stage; the data had to be adjusted to add in a new tank and change 
the boiler and to take account of the associated heat loss through extra pipework. It is 
fortuitous that the southern slopes of the roofs are to the rear, so the panels could be 
mounted on these rear slopes without affecting the view of the front elevation of the 
range. However one should also consider the views out from the main house onto the 
courtyard buildings below, how important they are and how sensitive – in this case the 
view would not be unduly marred by the addition of solar panels to the roofs.

Many more potential changes can be modelled. It is noteworthy than none of the above 
changes, when modelled singly, were sufficient to bump No. 10 up to a C rating, apart 
from the measure of blocking up the fireplace. The next step then was to combine 
measures. Table 3 illustrates the step-by-step improvements that are gained when 
extra attic insulation is installed, then the lighting changed, then a second heating zone 
created, then the living area reduced, and finally the fireplace blocked up. Two additional 
expensive measures were also added - solar panels and reducing the ceiling heights - 
giving a total improvement of 30% and a new BER rating of C1. An alternative might be 
to stop works after the partitioning of the ground floor and rather than blocking up the 
fireplace, installing a pellet burning stove instead, making the rating somewhat less at 
a C2 but with a much better CO2 emissions rate – this is because the fuel used in the 
pellet stove (even for the 10% amount of heating permitted in BER from a secondary 
source) is better than relying 100% on bulk gas. Common sense as always is important 
here as one could continue to reduce the living area percentage by partitioning rooms, 
lowering ceilings and raising floors, until theoretically one was left sitting in a box 
around an armchair – a very poor reason indeed to live in a house! 

View of one of the open-plan living/dining/kitchen rooms in Nos.10-13 The Courtyard; this could quite easily be subdivided to reduce the size of 

the living area, which is presumed to be heated to a higher temperature than the rest of the house in DEAP. 
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 Individual 
Changes

BER
Rating

KWh/
m2/yr

KgCO2/
m2/yr

Result* Cost Impact on 
Building

Impact on 
Household

Baseline 
(no change)

D1 250.32 45.1 D1

Add 100% 
energy 

efficient 
lighting

D1 241.76 42.65 -3.4%
(up to +5%)

Moderate None None

Add 
draught 

lobby

D1 248.94 44.87 -0.7 High High Moderate

Block up 
fireplace

C3 21.772 46.69 -13%
(+3.5% CO2
emmissions

Low Low
(if adequate 
ventilation 

and 
depending 

on method)

High

Reduce 
flue ope

D1 248.48 44.8 0.7% Low None None

Lower 
ceilings on 
first floor 
+ change 

lights

+ lower 
ceilings 

on ground 
floor

D1

D1

237.46

235.03

41.94

41.54

-5.1%
(1.7% from 

ceiling, 
3.4% 

from new 
lighting)

- another 
1%

Moderate Moderate Moderate

Reduce 
living area

D1 241.24 43.6 3.6% Moderate Low Low/
Moderate

Second
thermostat

D1 243.38 43.96 2.8% Moderate Low
(unless 

badly done)

Low

+100mm 
attic 

insulation

D1 247.09 44.57 1.3% Low None None

Solar 
Panels

D1 237.25 42.4 5.2% High Low Low

Table 2 showing single changes modelled in DEAP software on No. 10 The Courtyard and the results of these.

Changes to 
improve energy 

rating

BER Rating kW/m2/yr KgCO2/m2/yr Result 
improvement at 

each step

Baseline D1 250.32 45.1

+100mm attic
insulation

D1 247.09 44.57 1.3%

+e-lighting D1 238.53 42.12 3.5%

+ extra heating 
controls

D1 231.68 40.99 2.9%

+ reduce living 
area %

C3 220.83 37.20 4.7%

OPTION A/B

+ No fireplace C2 190.91 40.65 13.5%

Option A

+ solar panels C2 179.36 38.27 6%

+lower ceilings C1 174.38 37.22 2.8%

TOTAL 30% total 
improvement

(10% reduction in CO2)

Option B

+pellet stove c2 179.07 34.83

TOTAL 28% total 
improvement

(23% reduction in CO2)Table 3 showing cumulative changes 

modelled in DEAP for No. 10 The Courtyard.
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d) The Project - Modelling to Disimprove 

Modelling in DEAP to disimprove the BER rating is also illuminating. I posited a scenario 
where the occupants of No. 10 were extremely unlucky: the original draught-stripping 
fell off all the windows and external doors, the boiler broke down and a pre-1977 model 
with poor efficiency was installed, where all the heating controls stopped working 
and the occupants simply had an on/off function, where a second-hand cylinder was 
installed which had no lagging, where the roof leaked badly and all the insulation got 
wet so was disposed of, and the double-glazed seals broke on all the windows – all of 
which I have seen as common occurrences in the course of my work – with the fanciful 
additional factor of a hurricane which flattened all the buildings and trees and walls 
around No. 10, including the neighbouring house. This scenario left us with a total dis-
improvement of over 107% in No. 10 and a BER rating of G. As can be seen in Table 
4 below the factors that caused the most deterioration were (in order), the reduced 
efficiency of the boiler, the loss of attic insulation and the loss of heating controls. This 
scenario underlines the fact that actually the house was better than its original rating 
or its recalculated rating would lead one to believe – it had the best efficiency in a boiler 
currently available, it had excellent shelter, good attic insulation, good controls on the 
heating, 100% draught-stripping, double-glazed sash windows etc
 

Changes BER rating kWh/m2/yr KgCO2/m2/yr Result
(disimprovement 

at each step)

Baseline D1 250.32 45.1

No draught 
stripping

D1 247.09 44.57 2.5%

Boiler Efficiency 
-55%

E2 354.40 66.76 38%

No heating 
controls

F 389.39 73.07 9.9%

No cylinder 
insulation

F 399.41 77.84 2.6%

No attic insulation G 480.87 92.53 20%

No double glazing 
seals

G 491.29 94.37 2.2%

No shelter G 518.17 99.22 5.5%

TOTAL 107% Overall

Table 4 showing disimprovements modelled in DEAP for No. 10 The Courtyard.

e) The Project - Modelling for Design

Similarly, one can rapidly draw lessons for the design of houses, or in the case of 
older buildings, the design of the wholesale renovation of an older building, from this 
modelling. Again single measures were modelled here, this time relating to design, to 
ascertain their impact on the BER rating. For example for each rooflight positioned on the 
south as opposed to the north slope of the roof, one would gain a 0.3% improvement; this 
relocation is not possible now in the houses in this project because the rooflights light 
bathrooms which would have to be also relocated, thus the whole house be redesigned. 
The largely solid doors to the rear could have been fully glazed doors benefitting from 
solar gain, thus improving the rating by 2.3% per door. Perhaps if one had retained 
original internal partition walls and stacks, i.e. the original floor plan, one would have 
naturally had to plan around smaller living room sizes, gaining an improvement of 5.9%. 
Etc etc. Thus, the potential BER container, even though protected structures do not have 
to obtain one, could be a consideration in the process of planning any renovation.
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4. Conclusions 

a) Conclusions from the Project

The conclusions of this project exist on several levels. Firstly it should be acknowledged 
that such a project isn’t necessary, as one can model up the permutations and 
combinations using imaginary buildings, nevertheless it is useful to have to deal with real 
examples and real owners. Secondly DEAP is very useful for modelling changes in what 
is a risk-free environment. However its use of default U-values is hugely problematic 
for older buildings. The values are what SEAI term ‘conservative’, which means possibly 
worse values than one might expect in reality. I would call it ‘crude’ however when a 
1-metre thick stone wall has the same U-value as a 200mm-thick stone wall. By contrast, 
the tiniest detail on the control of a new boiler and the construction details of new 
build can be used but very crude assumptions are made about historic buildings. So in 
this way I find it dismissive of historic buildings. The software itself can accommodate 
calculated values, but the use of them is restricted as BER won’t accept other values 
unless there is ‘sufficient evidence of the components’: for the roof in the Strokestown 
Park buildings I could see, photograph and measure the 100mm dense insulation, for 
the new floor the architect sent me a specification which may/may not be accepted and 
for the wall the values that I recalculated would definitely not be accepted. Although I 
could make a good estimation of the components of the wall unless the building gets 
a great big hole in it we can’t actually measure them. A bore test would not work for 
traditional construction. In addition there are no U-values for lime mortar so the poorer 
values of cement mortar would have to be substituted. The Historic Scotland results 
of in-situ testing of different types of stone wall construction that I referred to are not 
accepted by BER – as previously discussed.7 

There are also key omissions from the methodology. One of the most important being 
damp – damp is a key factor in energy use in a historic building as a damp building uses 
more heat. However perhaps its omission is a good thing at the moment if it were to be 
measured as crudely as U-values. No. 13 in The Courtyard, the building with the best BER 
rating, has the worst damp problem; it is taking longer to dry out (before the renovation 
it had a lot of water coming in through the roof) and has no fireplace, with the result 
that it had never been let to tenants when this talk was given. Then there is the wider 
energy demands which exist, such as the electricity used by the water filtration system 
for the complex, but this omission applies to all buildings in DEAP not just historic ones. 
So too does the absence of allowances for embodied energy – I believe there should be 
a weighting for the age of a building so that the older it is the more it is rewarded for 
having continued to stand and be used. Lastly, as previously discussed, actual usage is 
not measured. 

b) Conclusions For the Owner of the Project Buildings

Recommendations for the owner of the houses in this project is that they should install 
energy-efficient lighting, when new tenants sign a lease or when bulbs have to be 
replaced. Solar panels would be a good idea here but would be expensive (because of 
the implications for the boilers) but a group scheme could be investigated. The main 
difference however that would improve the energy efficiency of the complex would 
be to repair the old system of electricity generation from the millstream under the 
courtyard which ran a turbine in the 1920s, was replaced in c. 2007/8 and broke down 
shortly afterwards, to get it going again to supply electricity to the demesne, or at a 
minimum to heat the main house once more. The money saved could be used to offset 
the cost of new light bulbs!7 Baker opus cit. Correspondence from SEAI 

previously cited. 
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c) Conclusions For Planning and Conservation/Heritage 

The key conclusions from an Architectural Conservation Officer’s point of view, 
particularly in relation to planning and historic buildings are as follows. One should 
not make decisions about thermally upgrading historic buildings based on BER results 
alone at this stage. Nor should one accept BER results as a justification for planning 
permission for changes which would materially affect the character (including the 
fabric) of a protected structure, a building in an Architectural Conservation Area or a 
historic building (which might come in for planning based on external changes). I would 
recommend that specialist advice be sought in the area of energy efficiency in historic 
buildings, that advice on older buildings continues to come from the conservation 
industry, and that BER Assessors exercise caution in all aspects of the procedures when 
dealing with historic buildings. It is also obvious that core research is required from 
accredited labs to inform the data on older buildings.

d) Conclusions - Reminder of the Legal Framework

At this point in the talk/paper I like to reassure owners and those charged with the 
care of older buildings by looking again at key points of the Energy Performance of 
Buildings Directive and the Irish Building Regulations. Section 14 of the former states 
that ‘The improvement of the overall energy performance of an existing building does 
not necessarily mean the total renovation of the building but could be confined to those 
parts that are most relevant for the energy performance of the building and are cost-
effective.’[my italics] Immediately the returns of buildings spring to mind as they are 
often more leaky, and less sensitive, than the main body of a historic building. Section 15 
states that ‘Renovation requirements for existing buildings should not be incompatible 
with the intended function, quality or character of the building.’ Article 4 states that the 
state should ‘Set energy performance requirements for existing buildings as different 
from new buildings - to reflect age, local conditions and to ensure adequate ventilation.’ 
Article 8 advises ‘The state to organise assistance with boilers – inspections, advice, 
alternative solutions.’

Another source of comfort and guidance are in the Building Regs (Part L Amendment) 
2008 L(viii) - in 2010 Draft Amendment, which reiterates that protected structures 
and proposed protected structures are exempt and that new extensions to same are 
also exempt. They acknowledge the difficulties of Part L for habitable buildings of 
‘architectural/historical interest’ which are not protected. They recognise that ‘the 
replacement of doors, windows and rooflights, the provision of insulated drylining 
and damp-proofing to walls and basements, insulation to the underside of slating and 
provision of roof vents and ducting of pipework could all affect the character of the 
structure’. They state that such proposed works ‘should be carefully assessed for their 
material and visual impact on the structure’. They advise that ‘historic windows and 
doors should be repaired rather than replaced, and drylining and dampproofing should 
not disrupt or damage historic plasterwork or flagstones and should not introduce 
further moisture into the structure’. They caution that ‘roof insulation should be 
achieved without damage to slating (either during the works or from erosion due to 
condensation) and obtrusive vents should not affect the character of the roof’. They 
recommend that there should be a relaxation of building control if it is shown to be 
necessary to ‘preserve the architectural integrity of the particular building’.

e) Conclusions - General Recommendations for Owners/Occupiers etc

Playing around with software and figures is enlightening but it is important for a person 
in my role to reiterate the fundamentals for owners of historic buildings. The following 
is some general advice integrating lessons learned from BER.

• You’re already doing a lot by living in your house and retaining it in use. 

• Remember the Building Regs presume a house only lasts for 60 years so most older buildings have 

outlasted them by many years. I like to propose a system whereby an older house would be given an 

energy credit equivalent to the embodied energy used in the construction of a new house, which would 



45

then be offset against the increased energy used in an older house as opposed to the energy costs of living 

in a new house and…. taking a wild guess…. you could be due your second round of credit before the first is 

even used up!

• Identify the positive aspects of your older building – the, often high, solid-to-void ratios of wall to window, 

its orientation, its shelter, its proximity to transport/shops, etc.

• Maintain your house.

• Really ‘repair rather than replace’ – if you are generating a lot of waste from your works I would question 

how much repair you are actually doing. 

• Identify and rectify damp. Damp increases your energy usage. Find where the water is coming from; don’t 

presume it is rising damp as this type is usually misdiagnosed.

• Identify and retain traditional insulation (which is also soundproofing) in your house e.g. lath and plaster, 

lime mortar deadening between floors, turf, sod, clinker, etc. It is amazing what you might find!

• Identify draughts – a breathable house is not the same as a draughty house. Draught-strip doors and 

windows if appropriate and if no historic timber is lost.

• Add a draught lobby if appropriate – size 2m²; many older larger buildings have had internal lobbies 

sensitively added without interfering with important finishes.

• Add dampers/reduce flue sizes to operational chimneys.

• Block up surplus chimneys tastefully - if there is adequate ventilation in the room.

• Check that rooms with closed-up chimneys are adequately ventilated - insert a vent into chimney rather 

than into outside walls.

• Maintain ventilation of at least 0.7 ac/hr to ensure breathability – this was a recommendation made by 

consultants at the SPAB seminar in 2008.

• Carrying out a ventilation test may be a better way than BER of measuring heat loss in an older building. It 

is also common sense – where ones sees cracks and holes there is likely to be draughts and thus heat loss. 

• Add insulation to roofs ensuring there is adequate ventilation to prevent timber decay; you may need 

to add in an access hatch at the same time. In very significant roofs which are healthy perhaps the best 

solution is not to change anything.*
• Add insulation to ground floors – often these have been replaced with a concrete slab which is no loss to 

replace. Care has to be taken not to undermine the walls etc. 

• Add energy efficient lightbulbs.*
• Get the best boiler you can - 93% efficiency or more. (93% is now required by the Building Regs). Some 

commentators will say there is no point improving the efficiency of a boiler without adding insulation but 

in the case of an older building there is little risk of damage or interference from the former but much in 

the latter, so there is always a point.*
• Get the maximum number of controls and heating zones on your heating system, but learn how to use 

them! I have seen so many instances of high-spec systems where the owner merely uses the on/off button. 

I have even seen a building where no-one knew how to turn off the heating.

• Limit change to pipework systems – as this has a lot of potential for damage to historic joists and floors.

• Storage of hot water – add insulation to the cylinder (and pipes unless this residual heat is being used to 

add heat to an otherwise unheated area)

• There is a hierarchy in the type of fuel used. In BER this goes from best, the renewables, to timber, natural 

gas, oil and to the worst being electric. This will change in time as many renewables feed into electricity systems.

• Solar panels – where rear or inner slopes of roofs face south it may be possible to locate solar panels on 

them, however alternative locations to roofs should also be investigated if there is space on the site, to 

minimise damage to historic roofing materials which sometimes can be difficult to match.

• In the longer term society needs to change the fuel it uses, and find new ones such as wave, biomass, wind etc 

Three of the above points have been asterisked as they are, in this writer’s opinion, 
the first things to consider implementing in an older building. During this lecture 
tour I have found that people have been very receptive to considering energy use in 
a more holistic sense, even the concept of embodied energy, (which at an academic 
level can be difficult because of the different ways there are of measuring it), appears 
quite intuitive. They get that BER is just one way, albeit the state-sanctioned way, of 
measuring energy efficiency, but it is not the best or most accurate for older buildings. 
Thermal imaging and air-pressure tests may in fact give the type of information that is 
more practical and tailored to each individual house. A lot can be learned from outside 
the construction industry too, from the food sector for example. The latter’s most useful 
concepts include air miles, which could be applied to new building materials, and their 
more recent assessment of the energy wasted in discarded food. There is no doubt that 
those dealing with older buildings need to have their wits about them.
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Edith Blennerhassett, BE CEng, MUBC, MCIBSE, MIEI,  
is Director of Building Services, Engineering Environments 
where in the capacity of services engineer she has worked  
on a series of sustainable and historic buildings.

Abstract: There are a number of ways of improving the energy 
efficiency and thus running costs of an historic building.  Many 
of these are achieved simply by using more efficient modern 
equipment (boilers, kitchen appliances, light bulbs etc) with 
good controls (time clocks, thermostats and zoning).  Going 
beyond this it is possible to consider ‘green’ or ‘sustainable’ 
systems (with potential for grant funding) such as solar panels 
which generate hot water or electricity from the sun or wood 
fired boilers etc.  Edith will give an overview of the options and 
opportunities to reduce your carbon footprint whilst keeping 
the built heritage intact.

Building Services:  

Implications in historic houses

Edith Blennerhassett
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Introduction
Mechanical and electrical services (building services) installations are a common feature 
of all modern buildings and are generally required as an integral part of providing a 
comfortable, functional and safe environment for occupants. The earliest building 
services systems in historic buildings tended to be water supplies and drainage systems 
serving lavatory, kitchen and external facilities (farmyard requirements and garden 
requirements for fountains, glasshouses etc). From the 1800s onwards heating systems 
were introduced to houses starting initially with warm air systems and from the 1850s 
onwards tending more towards wet (water based) systems. Gas lighting was introduced 
to many houses in the late 1800s to be replaced by electrical lighting in the early 1900s. 

Many services systems are of short life duration with a typical life span of approximately 
25 years. This is primarily due to wear-and-tear on moving parts and issues such as 
the development of rust in equipment made of steel or cast iron. In particular with 
heating installations there was and is a tendency to upgrade systems to improve energy 
efficiency and control somewhat similar to the idea of a person replacing an old car for 
a new improved model.

As a result of this tendency towards obsolescence and continued upgrading, historic 
houses may no longer have their original systems intact. However, many have remnants 
of these systems which may have been integrated with the newer system when it was 
installed and the occasional house still retains all of the original systems intact if not 
wholly operational. These building services systems have in more recent years been 
recognised as being of historic interest and can be protected along with the overall 
structure of a building. 

Recent interest (and legislation) in energy efficiency, energy conservation and reduction 
of carbon dioxide emissions (to help reduce global warming effects) has led to an upsurge 
in the desire to upgrade and renew building services systems. Historic buildings have 
been targeted (in many cases unfairly) as being inherently inefficient due typically to 
lack of applied (bespoke) insulation to the fabric, large areas of single glazed windows 
and ‘draughty’ construction resulting in high air change rates and resultant heat losses. 
However, the introduction of new services can prove to be particularly challenging in 
historic houses due to the nature of the fabric of the building and the need in many 
cases to integrate existing systems with new.

A number of recent publications have highlighted the potential value of building 
services systems in historic buildings (as items not simply to be torn out and thrown 
away without due consideration). In particular, the 2008 publication by English 
Heritage Principles of Conservation Practice (Best Practice 1) ‘Engineering the past to 
meet the needs of the future’ provides the first serious guidance with regard to services 
installations in historic buildings and promotes the retention of systems (heating, 
ventilation, lighting and water services) either in use or left in situ. Careful recording of 
any services to be removed is also highlighted.

In Ireland the Department of Arts, Heritage and Gaeltacht's "Architectural Heritage 
Protection Guidelines for Planning Authorities 2011" has the following statements to 
make in relation to services systems:
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Clause 11.4.10 refers to items such as lighting fittings and machinery which may form 
an important part of the architectural character of the building

Clause 11.4.11 notes ‘Rare items of machinery or service installations such as early lifts, 
industrial machinery, plumbing mechanisms, central heating systems etc. will be of 
considerable historical interest and of special relevant to particular buildings’.
As these services systems are depleted through replacement and upgrading it may be 
that any historic building could house something of value in this regard and not just a 
‘particular’ building.

Therefore, in any consideration of improving energy efficiency by replacing or upgrading 
building services systems cognisance needs to be taken of the value of what is already 
existing and consideration of conservation of all or part of this system within the upgrading. 

2. Energy Efficiency in Historic Houses – Guidance
With increased awareness of energy use and ever changing legislation to reduce energy 
use and associated greenhouse gas emissions historic buildings and houses have 
become an easy target for criticism. Recognising the need and desire for change coupled 
with the requirement and desire to protect the fabric of our historic houses a number of 
organisations have produced useful guidance for historic building owners.

Key reference publications are as follows:

• Building Regulations and Historic Buildings: Balancing the needs for energy conservation  
 with those of building conservation: an Interim Guidance Note on the application of Part L  
 published by English Heritage 2004

• Guide to Building Services for Historic Buildings: Sustainable services for traditional buildings  
 published by The Chartered Institution of Building Services Engineers (CIBSE) in 2002.

• Energy Conservation in Traditional Buildings published by English Heritage in 2002.

• Energy Efficiency in Traditional Buildings, Advice Series published by the Department  
 of Arts, Heritage and the Gaeltacht in 2010.

• Energy Efficient Historic Homes: Case Studies (CE138) published by the Energy Saving  
 Trust in 2005.

• Refurbishing Victorian Housing: Guidance and assessment method for sustainable  
 refurbishment (IP 9/06) published by BRE Construction Division in 2006.

All of these publications deal with both the fabric of the building and the services within 
the building. This paper concentrates solely on the building services systems as other 
papers in the series focus on the fabric issues.

Figure 1:

 Left photo, Old dis-used cast iron boiler with 

circa 70% efficient 1970s boiler adjacent. 

Right photo, New 95% + efficient gas fired 

condensing boiler replacing existing boiler with 

old cast iron model left in place.
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3. New services installations

3.1 Heating
Adding heating or upgrading existing heating systems is one of the main items of 
services work which takes place in historic houses. Heating provides comfort for users 
as well as (when coupled with ventilation) providing protection for the fabric of the 
building against condensation and mould growth.

3.1.1 Choice of fuel

Many historic houses are in remote or semi remote locations and thus do not have 
access to natural gas. Natural gas is currently the most cost effective ‘standard fuel’ and 
has relatively low carbon dioxide emissions. The Sustainable Energy Authority of Ireland 
(SEAI) publishes fuel costs per kWh on a monthly basis on its website www.seai.ie and 
this is a useful reference to help in the decision on which fuel is most cost effective at 
a given point in time. More typically in remote locations oil or bottled / tanked gas are 
used as fuels. Bulk LPG gas is currently more expensive per kWh than oil, with oil having 
slightly higher carbon dioxide emissions (approximately 1.3 times that of natural gas). 
Both fuels can also be used for cooking. 

Electricity is the most expensive fuel per kWh and has the highest carbon dioxide 
emissions (approximately 2.5 times natural gas emissions). However, electricity has the 
advantage of being a ‘dry’ system with small cables carrying the electricity to the heating 
elements. It is therefore easy to retrofit (finding cable routes through a building is easier 
than finding pipe routes) and there is no risk to the fabric or fittings and finishes of the 
building (including furniture, paintings, tapestries, mouldings, cornices etc.) through 
water damage from pipe bursts. 

Solid fuel (coal and peat) is rarely seen in use in boilers but is commonly used in open 
fireplaces seen in historic houses. Solid fuel costs are similar to natural gas costs and 
coal has approximately 1.5 times the CO2 emissions of natural gas. However a standard 
open fireplace has a maximum efficiency of about 20% and thus is very wasteful of 
energy. 

Renewable fuels include biomass (wood pellets and wood chip products) and solar 
installations. Both are carbon neutral and biomass costs are currently approximately 
equivalent to those of natural gas. The addition of a biomass boiler entails the 
construction of a dry store for the wood chip or the wood pellets adding to the initial 
capital cost of the system. 

It is unusual to see solar thermal panels being used in Ireland as the sole source of 
heating due to our climate. More often than not these panels are used for the provision 
of hot water for washing purposes. However, solar panels may be used in conjunction 
with other fuel types listed above as a viable heating source. Once the capital cost of a 
solar installation has been paid there are arguably no running costs as the ‘fuel’ is free. 
Grant funding for solar technology may be available via SEAI. 

One further electrical option is the use of a heat pump which uses electricity as 
a fuel but in a device with a coefficient of performance of 3 or 4 so that for 1kW of 
electrical input the return is 3 or 4kW of heat. However, this technology is generally not 
compatible with existing heating systems and so is not a simple retrofit option (see 
further commentary in this regard below).
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3.1.2 Boiler replacement

Many existing buildings have existing wet heating systems but the boilers may be 
beyond their useful life. Replacing existing boilers with new and more efficient boilers 
can deliver between 20% and 30% of savings in energy use. The efficiencies are generally 
gained through improved insulation of the boiler casing and the ability of the burner to 
modulate under part loads. In addition condensing boilers offer additional efficiencies 
through reclaim of the heat normally lost through flue gases. Thus heating efficiencies 
can rise from 65-70% to 95-98%. (Electrical heating is 100% efficient but has significantly 
higher costs per kWh than heat produced from a modern natural gas or oil fired boiler).

Boiler replacement can thus be a very simple and cost effective energy upgrade solution 
with the new boiler simply replacing the existing which could remain in position if 
space allows or be removed (having been recorded assuming that it may be of historic 
interest). If the existing boiler is removed or set aside the existing flue can most likely 
to reused for the new installation. Finding routes for new flues can be difficult and if 
an existing flue is not available a route to an existing but unused chimney should be 
sought. The existing chimney may need to be relined. 

A heat pump is a possible alternative to a boiler and is an electrically fuelled device 
which can delivers a COP (see 3.1.1 above) of 3 or 4 through upgrading low grade heat 
to high great heat via a vapour compression / condensing cycle. However, to deliver this 
COP the heat pump ideally needs to operate at a temperature of 45˚C – 50˚C and heating 
systems for older houses will have been designed to work at 80˚C and thus the high COP 
will not be delivered if servicing the existing system or insufficient heat will be obtained 
from the existing system heating elements if run at the lower temperature. 

There are two main heat pump types – water to water and air to water. The air-to-water 
type are cheap and easy to install but the COP varies greatly depending on outdoor 
temperature being least efficient at colder external temperatures (when heating is 
most required). Ground coupled heat pumps extract heat either from the mass of the 
earth (via deep boreholes or extensive sub-surface pipe coils) or from ground water. The 
temperatures of the ground and ground water remain reasonably stable all year around 
and thus the COP can remain reasonably stable at a given heat output level. Ground 
coupled heat pumps tend to have high capital costs due to the cost of the bore holes or 
the excavation for the sub-surface pipe coils and work most effectively with underfloor 
heating solutions. Heat pumps have the advantage in a retrofit solution or a new build 
situation of not requiring a flue for discharge of combustion gases.

3.1.3 Heating elements

Traditionally, cast iron radiators were used in historic 
houses in conjunction with a water-based boiler 
system. Cast iron radiators are effective heating 
elements and it is possible to find salavaged cast iron 
radiators and a number of companies still produce 
cast iron radiators from traditional patterns. As a 
result of their historic use they tend to look ‘right’ in a 
historic home.   More modern radiators (pressed steel 
panel) are often used but where aesthetics are a 

consideration they are likely to be ‘boxed in’ with decorative casings or to form window 
seats or the like. The boxing in restricts the air flow around the radiator and thus 
significantly reduces the convective flow of heat. This can result in radiators needing 
to be twice the size required to deliver heat to a given room. Boxing in of radiators is 
therefore not an efficient way of providing heat to a room.

Figure 2:

New ‘traditional style’ thermostatic radiator 

valve on existing cast iron radiator.
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Electrical heating elements are used with electrical systems. These tend to be utilitarian 
in appearance and often out of keeping with the context of a historic house.

A simple way to improve the efficiency of the heating system beyond the boiler is to add 
thermostatic control to the heating elements. Individual thermostatic radiator valves 
can be added to individual radiators or, if pipework allows, rooms or areas can be zoned 
using motorised valves linked to a wall mounted thermostat.

Individual thermostatic radiator valves provide a high level of control and a fast response 
to changing temperatures brought about by sunlight or a large number of occupants 
entering a space. Thermostatic valves are now available in traditional designs and can 
have the appearance of an old fashioned ‘bakelite’ or timber wheel valve.

Underfloor heating is a popular choice for heating modern spaces. If floors are being 
lifted it can play a part in the heating system of an historic house. However, outputs are 
low compared to what can be delivered via a radiator system and may be insufficient to 
heat a particular room. Underfloor heating is good at providing back ground heat and 
in particular to provide fabric protection by keeping temperatures stable at around 15˚C 
(preventing condensation). To protect the building fabric, underfloor heating is often 
left running 24 hours a day and this helps to deal with the slow warm up and cool down 
times of the system (assuming the heating is working with a stone floor).

3.1.4 Control

It is important to provide control to heating systems and good controls can deliver 
significant savings. A simple time clock to control on and off times is a basic requirement 
of any system and provides effective energy savings.

If areas can be zoned (example – living rooms in one zone, bedrooms in a second zone) 
it is possible to have different temperatures and different time settings for these areas. 
It may not be possible to create logical zones due to the routing of the pipework and 
sometimes the only option is to add local thermostatic radiator valves as mentioned 
under 3.1.3 above.

Zoning by orientation is also another option, for example creating north and south 
zones each with a separate thermostat so that heating switches off in response to solar 
gains. As with zoned heating by use, this may be difficult to achieve due to existing 
pipework arrangements.

If thermostatic radiators valves or controls have been added further savings can be made 
by using variable speed drives on the heating circulation pumps which will reduce the 
amount of water being pumped (and thus the energy use) as the thermostatic radiator 
valves shut down.

Where the boiler also provides the hot water for the house it is important to try to 
separate off the hot water circuit to allow for the hot water to be run on a separate 
time clock and also to allow the hot water still to be fed from the boiler in the summer 
months rather than switching over to the use of electricity as the fuel for making hot 
water.
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3.1.5 Pipework insulation

It is important to ensure that heating pipework travelling through unheated areas is 
insulated to prevent unwanted heat loss. 10% energy savings can be made through 
ensuring that the heating is delivered only where required. In existing houses it is often 
possible to retrofit insulation which is a cheap and cost effective means of reducing 
energy losses. However, due care should be exercised to ensure no damage is caused 
when lifting floors.

3.1.6 Things to look out for

When introducing heating for the first time into an historic building it is important 
to bring the spaces up to temperature slowly to prevent drying out of finishes such as 
timber floors, wall panelling and doors and also to avoid damage to paintings etc. 

Asbestos was commonly used as an insulation material in old houses and may be 
found on pipework running concealed under floors or in attic spaces or on general 
pipework circulating within the house or boiler room area. Asbestos is also often found 
in old boilers in gaskets and between boiler sections. An asbestos survey should be 
undertaken before carrying out any work to existing heating systems and any asbestos 
present should be removed by an authorised / licensed removal company. 

3.1.7 Conclusion

Through boiler replacement and addition of controls and insulation it is possible to save 
up to 50% of energy use and thus energy bills without making other system changes. 
This can generally be done without disruption to the existing building fabric and if 
renewable heating sources are being utilised it may be possible to attract grant funding.

3.2 Water Services
Whilst water use is generally not considered alongside energy reduction, water is a 
valuable resource and will in the future be metered for domestic properties. Thus saving 
water will save energy and also has positive environmental impacts. In addition use of 
hot water is an energy cost and reducing the use of hot water reduces energy consumption.

Water services pipework should be insulated as much as possible to avoid condensation 
risk with cold water pipework and to avoid heat loss from hot water pipework. 

Insulation of pipework to prevent freezing and potential risk of water damage is also 
critical in water services installations where pipework runs through unheated spaces 
such as attics and plant spaces.

3.2.1 Hot water

Hot water is generally delivered in one of two ways:
Directly from electrical elements via point of use showers or water heaters
Indirectly from boilers via a storage cylinder (calorifier).

Instantaneous hot water provision via electrical elements is costly due to the high 
cost of electricity per kWh, however one only generates what one uses and pipework 
distribution is kept to a minimum. 

Indirect hot water provision using oil or gas as the fuel (see item 3.1.1 above - or using 
biomass or solar thermal) tends to be more cost effective than electrical heating (due to 
the lower cost per kWh) but the calorifier needs to have good control both thermostatic 
and time clock, to ensure that hot water is only produced to the temperatures required 
and for the times required in order to keep costs to a minimum.
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3.2.2 Sanitary appliances

Old sanitary appliances (cisterns, taps, showers etc.) tend to be low pressure, high 
water use appliances. More modern appliances may use less water but often require a 
higher pressure and thus many systems are now pressurised with the consequent use 
of electrical energy to drive the pump. It is possible to get modern fittings which are 
traditional in appearance and which use less water. These can help to save water and, 
in the case of hot water, use of these fittings helps to save energy through less demand 

for hot water. 

Ideally systems should remain 
gravity fed as they are then not 
reliant on power (and thus not 
affected by power failure) and 
therefore do not use electrical 
energy for pumping. 

3.2.3 Solar thermal panels

Solar thermal panels, if installed 
correctly and at the right size 
with the correct controls, can 

deliver up to 70% of domestic water needs in the Irish climate. The norm is for solar 
thermal panels to be used to pre heat hot water for use for washing. Retrofitting panels 
to an existing system (assuming the system has a cylinder) will entail the addition of 
a new dual coil cylinder to take the feed from the solar thermal panels as well as the 
boiler or the addition of a pre-cylinder to the existing system (if space allows) with 
the solar thermal panels warming the cold feed to the existing cylinder. In Ireland a 
south facing direction and inclination of about 40˚ – 60˚ is ideal (the higher angle being 
better in winter and the lower in summer) but efficiencies remain high in orientations 
from south-east to south-west and with inclinations from 20˚ to 60˚ (-10% from ideal 
approximately). 

Planning permission may be required for panels in exposed locations in historic areas, 
but it is often possible to find a location in a valley roof or to the rear of a building which 
has no visual impact on the property.

Grant funding may be available for the installation of solar thermal panels to help with 
the initial capital cost. Pay back when displacing electricity as the primary fuel can 
be between 10 – 15 years. This payback time is reduced for the home owner if grant 
funding is provided.

3.2.4 Rainwater recycling

Rainwater harvesting is rarely economical at a domestic level due to the need for a 
collection tank and filtration and possible pumping. In addition, a separate water 
services circulation is required to direct the recycled water to WC cisterns for flushing 
purposes and this pipework  can be difficult to add to an existing system. 

Storage of rainwater for use for car washing or watering of the garden from a rainwater 
‘butt’ or barrel is cost effective and will become more prevalent when water use charges 
are introduced.

Figure 3: 

Thomas Crapper & Co replica vitreous china 

cistern with low flush volume to meet current 

water regulations. (www.thomas-crapper.com)
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3.3 Ventilation

Ventilation is rarely an issue in domestic buildings and for historic buildings in particular 
the buildings tend to have windows rather than fans to ventilate bathrooms. Local 
kitchen extracts may be present.

Modern houses are built to high standards of insulation and air tightness and it has 
become popular to introduce mechanical heat recovery ventilation systems. These 
systems extract heat from the mechanical extracts taken from bathrooms and kitchen 
areas and use this to provide heat to fresh air which is introduced mechanically to 
provide back ground ventilation to living spaces.

Historic houses tend to be quite leaky and have more than adequate background 
ventilation to habitable rooms. In the other papers in this series, issues of draught 
proofing etc are dealt with. A whole house heat recovery system would therefore be of 
little benefit in an historic house and it would prove very difficult to route ducts for heat 
recovery (which are normally of the order of 100mm diameter) to living rooms without 
significant disruption to the fabric and finishes of the house.

In this context money would be better spent in reducing unwanted draughts through 
ensuring the proper fit of windows and shutters and in looking at fire places which 
aren’t in use and considering the addition of chimney dampers / restrictors to reduce 
air flow and thus heat loss.

3.4 Artificial Lighting

3.4.1 Control

Many historic houses have excellent daylight to the habitable rooms by virtue of high 
floor to ceiling heights coupled with large, single glazed windows. This daylight is 
generally adequate to provide light for normal domestic tasks during daylight hours 
and in addition provides beneficial solar gains for passive heating for the orientations 
which receive sunlight.

It is important that artificial lighting remains ‘off’ when daylight is available. Normally 
simple good housekeeping is all that is needed to ensure this energy saving is achieved. 
If the building is not used domestically and there is the possibility of lighting being left on 
when it is not required then consideration should be given to the introduction of daylight 
sensors which would switch off the artificial lighting when daylight levels are adequate.

In addition, artificial lighting should remain off when rooms are not occupied regardless 
of daylight levels. Again simple switching and good housekeeping is sufficient in this 
regard but, failing this, the daylight sensors mentioned above could be coupled with 
absence detectors to allow lighting to be switched off when rooms are unoccupied.

3.4.2 Lamps

Many older houses still use GLS / tungsten or tungsten halogen lamps as the main source 
of light. These may be in the form of candle lamps in chandeliers or old fashioned ‘GLS 
light bulbs’ in a variety of lamps 'fittings (or luminaires) including fixed and free standing 
table or floor lamps.

In general all of these lamps can now be replaced with more efficient fluorescent lamps 
and more recently with further more efficient light emitting diode (LED) lamps. With 
careful selection, light output and colour rendering of these lamps can closely match 
the originally used tungsten sources. 
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As well as reducing the energy use by a factor of 5 to 6 with fluorescent lamps and a 
factor of 10 – 12 with LED lamps, the lamp life of these lamps is much longer than for 
tungsten lamps. A tungsten lamp will have a lamp life of about 1000 hours compared 
with 5000 – 10,000 hours for a standard compact fluorescent and up to 50,000 hours 
with a LED. This significantly reduces the maintenance work which needs to be done on 
lighting and is particularly beneficial where lamps are located at high level in positions 
which are awkward to access requiring specialist equipment for safe relamping. 

Capital costs for fluorescent and LED lamps are higher than for tungsten but these are 
more than offset by the savings in running and maintenance costs.

3.4.3 External lighting

External lighting should be minimised to avoid night sky pollution and energy use costs. 
Where external lighting is deemed desirable for security or aesthetic reasons it should 
be controlled using presence detectors, time clocks and solar sensors to minimise use.

3.4.4 Display lighting

Display lighting for painting and fabrics should use low heat lamps (such as LEDs) to 
avoid heat damage to the objects in question and also should ensure that UV filters are 
used in the fitting and/or the lamp to avoid UV degradation of the item.

3.5 Electricity Use & Generation (excl. lighting – see 3.4 above)
By use of A-rated equipment, energy use can be significantly reduced. In addition the 
simple switching off of equipment – televisions, computers etc. when these are not in 
use all helps to reduce overall energy use and thus CO2 emissions.

3.5.1 Photovoltaic (PV) panels

PV panels generate electricity from the sun and thus are a renewable technology. As 
with solar thermal panels (see 3.2.3) they can be retrofitted to any building with best 
orientations being between south east and south west. PV panels currently have a 
maximum efficiency of 17% (i.e only 17% of the sun which lands on the panel is turned 
in to useful electricity) and thus they are not a highly efficient technology. With arrays 
of less than 5kW output they can be integrated with an existing house electrical supply 
with minimal cost or disruption.

However, PV panels have a very high capital cost in relation to the power generated 
(peak approx. 100W per m2 ). At a current installed cost of approximately €1000 /m2 and 
a best case annual power generation of approximately 170kWh / m2, an annual saving 
of €25 per m2 per annum is realised and thus a best payback of 40 years (assuming 
no grant funding). This would not be deemed a commercial pay back rate and thus 
uptake of the technology in Ireland has been slow to date. Feed-in Tariffs in the UK have 
greatly encouraged the installation of PV by offering up to 40 pence  per kWh exported 
compared with an import rate from the local network supplier of 10p – 14p per kWh. 

1. Chandelier with 40W tungsten 
candle lamps

2. Chandelier refitted with 3W LED 
candle lamps 

3. Alternative LED lamps 4. Alternative LED lamps
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This generous export tariff along with a generation tariff for any power generated 
regardless of where it is used significantly reduces the payback time for the panels. In 
Ireland any power not used feeds back in to the network but there is no payment to the 
PV panel owner for this power – it is effectively given ‘free’ to the network.

3.5.2 Wind power

Wind is a renewable source of power and has become more wide spread in recent years 
with the drive for more security of supply on a national level and to help reduce our CO2 
emissions to assist in achieving our commitments as agreed under the Kyoto Protocol. 

Wind installations may require planning permission and are uncommon at a domestic 
level. In particular on historic properties / demesnes, a planning permission for 
installation of a wind turbine is may attract opposition due to concerns regarding 
both noise and visual intrusion. From a heritage perspective the visul impact of a wind 
turbine on an historic house and its designed landscape chould be considered. 

Wind power is most efficient at a large scale and on exposed sites where there is a 
good wind regime. For houses in urban or suburban areas, wind is therefore not a viable 
option. In more remote locations, wind may be viable but terrain issues such as tree 
cover, surrounding hills etc can all have a significant impact on the wind available. Wind 
power is intermittent and as with PV (see 3.5.1 above) any power not used (for example 
surplus power generated at night) is exported to the grid with no return to the producer 
from the network.

For a remote non-grid connected site, wind is a viable option being used with battery 
storage to deal with intermittency issues and most likely in conjunction with other 
forms of power generation such as use of diesel powered generators. 

3.5.3 Combined heat and power (CHP)

Combined heat and power is an efficient technology (often considered a renewable 
although this is not the case) where waste heat from the production of electricity in a 
generator is harnessed and utilised to provide hot water for heating or hot water systems. 
The generator can use oil, gas, coal or biomass as a primary fuel. If biomass is used CHP 
is a carbon neutral solution to delivering electricity and hot water. 

Figure 5:

30m2 Photovoltaic (PV) panel array and 10m2 

evacuated heat tube type solar thermal panel 

array (behind) on the rear roof of the Mansion 

House, Dublin
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In Ireland,  CHP is not normally seen in use on a domestic level as it is a high cost technology and 
to reap best payback the unit should run 24 hours per day all year around. It is therefore more 
suited to hospital, hotel or swimming pool applications where there is a high demand for both 
electricity and hot water all year around. 

It is likely that a CHP plant installed domestically would require a secondary system to deliver 
heating to ensure that the system is sized to run all year around thus meeting hot water and 
base electricity load (which is likely to be very small through summer months) only.

3.5.4 Hydro electricity

Unlikely to be a viable option for power generation at a domestic level unless an existing hydro 
scheme exists eg. a mill race. Civil engineering works can be extensive and costly for a low return 
and permissions from rivers and fisheries authorities can be difficult to achieve.

3.6 Other building services systems
Whilst having no connection to energy conservation other systems which may be installed in 
historic houses include the following:
• Fire detection and alarm systems – should be added if not already in place for protection  
 of life and property
• Lightning protection – depending on exposure of the property should be considered  
 for protection of life and property.
• Security detection and alarm – optional system but may help to protect property and contents  
 from damage and theft.
• ICT systems including television, telephone, data systems etc.  – optional but generally  
 considered a necessity in the modern home.

All new services systems should be planned with the utmost care and attention with routes 
carefully chosen to avoid damage to the building fabric. Wireless systems for IT, fire detection 
and alarm and security are now commonplace and tests can be carried out to look at signal 
strength in relation to thickness of existing walls to check viability. 

4.0 Conclusion
By analyzing what is existing at the outset it is possible to effect significant energy savings 
through replacement / upgrading of plant and equipment, improving insulation and addition 
of controls. The key is to approach the problem as a whole. Upgrades to the building fabric 
(insulation, draught reduction, damp proofing etc.) should ideally be carried out prior to (or as a 
minimum in tandem with) any changes to building services systems. Money spent on the fabric 
of the building will give the best results in the long term in protecting the building for future 
years. Building services systems should then be analysed and changes made to improve energy 
efficiency. Introducing controls to allow incremental changes can ultimately deliver the optimal 
balance between comfort and efficiency. Renewables / green technologies should be the final 
consideration as these remain expensive in capital cost in relation to the energy savings achieved 
within the anticipated life time of the product.
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5
The Use of Appropriate Materials in 

Maximising Energy Efficiency and 
Moisture Control in Historic Houses

Peter Smith
Peter Smith, Technical Advisor, Ecological Building Systems, 
a company based in Meath and Carlisle, which, for over a 
decade, has been at the forefront of providing a complete 
range of environmental building solutions to meet the 
needs of energy efficient, low carbon builders to include  
the provision of natural insulating products.
Peter has many years' experience as a project manager on 
new build and conservation projects, including Ardbraccan 
House, Meath & Luttrellstown Castle, Dublin. 

Abstract: This paper deals with the theme of the use of 
appropriate materials in maximising energy efficiency 
and moisture control in historic buildings from a building 
contractor’s perspective.  It will examine the following: 
breathable and natural insulation; draught proofing; 
intelligent moisture management; and dealing with damp 
internal walls.
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When considering the renovation and upgrading of an old building, it is likely that new 
materials will have to be bought and brought on site to be used in this process. It is at 
this point that one has to ask:

Is the material being considered appropriate?

• The particular characteristics and behaviour of every insulation material, membrane  
 and sheeting must be considered.
• A decision can then be made as to whether the particular building material is  
 appropriate, based on:

Compatibility:

• Whether the chosen material will perform in a way that is sympathetic to the  
 existing building
• Will continue to permit diffusion of moisture as required, with due consideration  
 for the hygrothermal (the movement of heat and moisture) characteristics of  
 the construction.

To break this down further, the following topics need to be examined:

• The challenge of thermally upgrading single leaf external walls
• Breathable and natural insulations
• Draught proofing / airtightness
• Intelligent moisture management

One must always bear in mind that by introducing inappropriate materials we may be 
building in problems for the future by changing the thermal and moisture handling 
dynamic of a building element. This may lead to poor performance and degradation 
of materials, such as walls, timber joist ends supporting floors and ceilings, as well as 
insulation materials.

“The contribution of the existing stock is immensely important and we need to better 
understand our traditional buildings before we attack them with modern materials and 
techniques” (Ref: Richard Oxley, Green Building Bible Vol. 1.)

In order to assess the compatibility of new building materials with existing walls it 
is now possible to simulate the impact of installing various materials with powerful 
hygrothermal numerical simulation programmes such as WUFI or Delphin. Prior to 
internally insulating solid masonry walls it would be highly recommended to use such 
tools to aid the decision making process.  However the lack of detailed data on Irish 
climate and traditional building material means that modelling programme may not 
give wholly accurate readings for historic buildings.

The Challenge of Thermally Upgrading Solid External Walls.
So, before we start looking at solutions, let’s look at the problem.  If one compares the 
following two diagrams, reproduced courtesy of Ty-Mawr Lime Ltd, it can be clearly 
seen how the inevitable presence of rising moisture affects the traditional lime mortar/
rubble/stone construction. The first diagram shows a wall which has been finished on 
the outside with a hard impervious render (such as sand and cement, or cement pebble 
dash), and again, an impervious plaster and/or impervious paint finish on the inside 
surface. In very simple terms, this impervious render can be deemed ‘inappropriate’ as 
it will tend to trap moisture, leading to dampness and higher heating costs.
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Above - Impervious construction. (Illustration reproduced courtesy of Ty-Mawr Lime Ltd)

 Above - Diffusion open construction (Illustration reproduced courtesy Ty-Mawr Lime Ltd) 

Compare the lower diagram, which shows a ‘Diffusion open construction’, with the upper 
diagram showing ‘Impervious construction’ and it becomes clear that the ‘Diffusion 
open’, or ‘breathable’ construction will not inhibit the movement of moisture, thereby 
allowing the wall to maintain a lower moisture level due to the possibility of evaporation 
from both sides. This will result in a lower energy requirement when it comes to heating 
the building, and a balanced healthier atmosphere within the building. 

Conclusion: The external and internal finishes of a masonry lime mortar wall should 
ideally be breathable and sympathetic to the original construction. Diffusion tight 
materials should be avoided (i.e. non breathable insulation panels) as this will hamper 
the ability of the wall to evaporate moisture to either side. 
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Damp Masonry Walls:
On investigation, many problems of dampness in older buildings may be due to trapped 
moisture within old walls. This, combined with poor maintenance of gutters, French 
drains etc on the site may contribute to exacerbate the damp problem.  These walls 
may well have performed very well for many years, until perhaps somebody decided to 
strip off what they may have considered to be ‘the shabby old lime plaster’ and, instead 
of replacing it with something similar (i.e. following best conservation practice of 
replacing ‘like with like’), an ill-informed decision may have been made to replace with 
an inappropriate cement based pebble dash or plaster. This could well be where the 
trouble starts. From the time of this decision, a predictable chain of events invariably 
takes place. The inside wall starts to show the effects of the increase of moisture within 
the wall; the wall temperature drops, signs of dampness appear, salts, bubbling of paint, 
degradation of the plaster and finish of the surface, coupled with the smell of must. The 
remedy for all this has often been ‘dry lining’, or even the application of material such as 
non-breathable foil backed phenolic insulation slabs. Again, these 'solutions' may cause 
more problems than they solve due to the delay of urgent remedial work, hiding the 
problem. If this ‘dry lining’ is carried out, then the hidden problems will be exacerbated, 
leading to the possibility of wet rot and dry rot and further serious problems.  
When eventually these symptoms are investigated, it will be discovered that the overall 
reason for these serious problems was the use of ‘inappropriate materials leading to 
increased moisture and condensation risk.'

A more correct and circumspect way to approach this problem would have been to take 
the following steps:

External Lime Plaster:
If the external lime plaster has deteriorated, this should be repaired and replaced where 
necessary, if possible with lime plaster of a similar make up. The temptation to strip 
off original lime plaster to permanently reveal the masonry construction or stonework 
underneath, no matter how attractive this might appear to be, must be resisted.  
The lime plaster is there as a protective coat and is the first line of defence against wind 
driven rain. There are many buildings in this country which have suffered this indignity; 
in many cases more damage has been inflicted after the removal of the external lime 
plaster through the subsequent application of inappropriate cement pointing, especially 
in cases where wide ‘strap’ cement pointing has been applied. This can cause problems 
due to the lack of ‘weathering’ (pointing is by its nature intended to be ‘sacrificial’ and 
to ‘weather’, as such pointing material should always be softer than the brick or stone 
wall onto which it is applied, allowing the pointing to ‘weather’ not the brick or stone) 
coupled with lack of breathability causing knock-on problems, especially during frosty 
weather.

Outside Drainage:
Before this remedial work is carried out, an inspection should be made of the perimeter 
of the building to ensure that outside ground levels are not too high in relation to inside 
floor levels, and that outside ground falls are directing surface water away from the 
building, and that surface water close to the building is being taken away efficiently by 
a good free flowing drainage system.
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Internal Wall Insulation:

Calcium Silicate based board

As explained above, fitting any kind of ‘dry-lining’ can cause more problems than it solves.  
A new alternative to ‘drylining’ are  calcium silicate based boards suchas Calsitherm 
Climate Board from Ecological Building Systems. (www.ecologicalbuildingsystems.
com) This is a micro porous board with good insulating properties, high capillary forces, 
and good humidity compensation capabilities,  specifically designed for restoration 
of old buildings. Its basic technical features are that it is insulating, capillary active, 
mould inhibiting, non-combustible and environmentally compatible with old masonry 
constructions. The system comprises an adhesive mortar, which must be applied to level 
substrata, preferably lime, but not gypsum. If a gypsum plaster is present, it must first 
be removed. The board should be in full contact with the wall so that the capillary active 
properties can be utilised. The board is then finished with its own rough or smooth 
grade lime plaster. 

The Calsitherm Climate Board is a product newly available in Ireland.  It was used in 
2010 at Ardenza Terrace, Blackrock, County Dublin.  This terraced, two-bay, three-storey 
over basement, mid-19th century house overlooking Dublin Bay is a protected structure.  
As noted in previous papers planning permission would need to be granted from the 
relevant local authority for application of this product to a protected structure, and 
in the case of Ardenza Terrace, permission was granted by Dun Laoghaire-Rathdown 
County Council.  Based on analysis by an energy consultant the Calsitherm Climate 
board was used to improve the thermal performance of the house.

The U-value of the walls calculated prior to insulation was 2.14W/m2K.  After the 
application of 50mm of Calsitherm Climate Board the U value of the wall was 0.77W/
m2K.  In terms of energy performance this was an impressive result.  However the energy 
upgrading works conducted at Ardenza Terrace were intensive and challenging in so far 
as the Calsitherm Climate Board was applied to a principal reception room with original 
decorative plasterwork cornicing and original joinery (19th century skirting boards and 
window architraves).  Key to the success of the thermal upgrading process was ensuring 
the aesthetic integrity of the original mid-19th century room was retained.  This was 
achieved by tapering the 50mm of Calsitherm Climate Board where it met the cornice.  

 

 

 

Ardenza Terrace: 

50mm Calsitherm Climate Board fitted to front wall of top floor.
Ardenza Terrace: To maintain the visual integrity of the  

period room, a tapered Calsitherm Climate Board was used  

where the board met the cornice.

Ardenza Terrace: to complete the thermal break between 

floors, the floor boards were lifted and Calsitherm Climate 

Board was cut and fitted around joists.
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Wood fibre board wall insulant  
Another internal insulation solution which fulfils the criteria of being both diffusion 
open and of natural materials, is a wood fibre board such as Gutex Thermoroom, which 
is part of the Gutex range of natural insulations. This wood fibre board is for application 
to the inside of masonry walls. It is supplied with a proprietary adhesive mortar, and 
lime finishing plaster and reinforcement mesh. It will ensure that full breathability is 
maintained. It is part of the large range of breathable wood fibre insulation products 
made by Gutex in Germany for both internal and external insulation of many types of 
constructions.

Applying a wood fibre board to internal surface of external masonry wall.  This will then be finished with the application of Gutex skim plaster. 

Wood fibre board roof insulant  
There are wood fibre insulation products for application externally to roofs such as Gutex 
Multiplex Top.  This approach can be the solution for external upgrading of existing 
roofs, subject to best conservation practice where original roofing tiles are retained and 
reinstated and despite great care one must be aware that original slates/tiles could be 
damaged in the process of removal, as such it may be best only to adopt this approach 
as part of a major refurbishment.  Advantages to this approach means that the original 
lath and lime plaster ceiling remains intact while the thermal performance of the roof 
is dramatically improved. Consideration should be given to the fact that this will visually 
alter the roofline.

Fitting Gutex Multiplex Top, a wood fibre board, on existing roof without disturbing internal finishes. 
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Breathable and Natural Insulating Materials:
When thermally upgrading traditional buildings it is advisable to use natural insulating 
materials.  When one does insulate a building with natural insulation, one is in the 
enviable position of being able to sit back in comfort, in an atmosphere that you have 
confidence in the fact that it is clean and free from air-borne chemical pollutants and 
irritants. As well as having low levels of embodied energy, you will know that your natural 
insulation will be breathable, so will have a much lower risk of causing condensation and 
mould growth; you will be confident that, as the material has hygroscopic properties, it 
will not be accumulating moisture between its fibres, which would cause it to ‘slump’ 
as the years go by, as you know that any moisture will disappear in the form of vapour 
without causing any change to the performance of the insulation. You will also be very 
happy to reflect on the fact that, based on an optimum combination of low thermal 
conductivity, high heat storage capacity and high density, it will have a high thermal 
mass compared to manmade insulation. This means that it has the capability of storing 
heat and releasing it again slowly as the surrounding temperature drops. This makes for 
a much more pleasant indoor climate in summer and winter.

There is now a range of natural insulating products available.  The benefits of using natural 
insulations are now well known, and there is a wide choice of materials to choose from,  
to suit the particular requirement, such as hemp, cellulose, wood fibre and sheep’s wool. 

Hemp
Hemp products can be used to insulate attics, between and over the joists; between 
rafters for warm roof construction. In this application, it is best practice to fully fill 
the space between the rafters, so that it is touching a ‘breathable felt’ (such as Solitex 
Plus), providing that the external side of the breather membrane is counter-battened 
to provide air movement between the slates / tiles and the membrane. Hemp is widely 
used in timber-framed construction as the main wall frame insulation. It is particularly 
suitable for use in older roof construction and refurbishment of older buildings.  
Ecological Building System supplies hemp products, such as Thermo Hemp. 

Some of the advantages of using hemp products include: 

• Available loose, in roll and slab form
• Not affected by mould growth or insect attack (the fibre contains no proteins)
• No chemical protection required during growth
• Non-irritant
• High thermal mass. (meaning it can store heat)
• Good acoustic properties
• Good hygroscopic properties (meaning it can absorb moisture and lose it in the form of vapour)
• Biodegradable
• CO2 absorbed and locked away during growth so the product can be considered 
 carbon negative
• Lightweight
• Self-supporting (meaning it will not slump over time)
• Can be cut by hand or with a mechanical saw
• Flexible and compressible

Regarding Fire Safety there are further advantages to hemp insulation

• Chars rather than melts when exposed to naked flames
• Does not emit any poisonous gases when exposed to flame
• Class E Fire Rating
• In the case of Thermo Hemp, it is treated with sodium bicarbonate to comply with  
 fire regulations
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Installation of hemp insulation between rafters in a warm roof situation.  

Cellulose
Another natural insulating product is cellulose.  Cellulose is the constituent material in 
paper.  Cellulose primarily comprises re-cycled newspapers. The properties of cellulose 
are very similar to the aforementioned properties of hemp listed, however it is delivered 
as a loose dry pulp, pressure packed in bags. It is normally fed into a hopper and blown 
into position, often packed at a certain pressure, if it is being fitted into a defined space. 
It is a fast process, carried out by experienced operatives and gives a superb result. It can 
also be laid loose in an attic space, providing venting at eaves is carried out, to ensure 
through flow of fresh air.  Some of the advantages of using cellulose include:

• Loose cellulose insulation offers exceptional thermal performance and high levels  
 of flexibility for attic refurbishments.
• Cellulose insulation is treated to comply with fire and pest resistant requirements.
• Cellulose is hygroscopic, extremely breathable and non allergenic.

Workman creating a ‘warm roof’ by ‘blowing in’ cellulose insulation behind airtight variable diffusion membrane.
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Loose fill cellulose between joists, which can be laid to the required depth by increasing joist dimensions or by laying extra joists counter  

to direction of existing joist.   Good practice dictates a minimum depth of circa 300mm if possible. Cellulose Insulation gets into every 'nook and cranny'.

Sheep’s Wool
Sheep’s wool is another popular 
natural insulation.  It has many of 
the attributes listed above such as 
being inherently breathable and 
fire retardant, non-toxic and safe to 
install.  Furthermore as it is a by-product 
of the agricultural industry it is an 
environmentally friendly material.  
In fact,  sheep’s wool insulation requires  
less than 14% of the energy required 
to produce than fibreglass insulation. 
In addition at the end of its useful 
life it can be either recycled or 
biodegraded. 
 

Wood Fibre
There is a wide range of wood fibre insulations which can be used to improve the 
thermal performance of walls, ceilings and roofs. These are particularly useful when the 
problem of limited timber dimensions of old roof constructions occurs. These diffusion 
open, wood fibre boards can be fitted to the underside of attic roofs; they can then be 
fixed with battens and slabs, or can be lathed and plastered in the traditional way, while 
retaining full vapour permeability.

Natural insulations do tend to cost more than the equivalent manmade quilt insulations, 
but their performance does not deteriorate as the years go by, resulting ultimately in 
cost savings in the long term.  Most importantly natural insulations not only have a 
lower environmental impact in their creation than manmade insulating products, but 
have a range of technical characteristics which far outperform manmade insulation. 

Laying blended sheep wool insulation in a cold attic situation. 
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Airtightness
Improving the general level of airtightness of any building will reap results with minimal 
interference in the fabric of the building. Minimising uncontrolled air leakage can help to:
• conserve energy
• reduce interstitial condensation risk
• improve comfort within the building
• improve acoustic performance

Obvious places to consider are: sash windows; shutter casings and weight boxes; 
external doors; unused fireplaces; service penetrations; attic hatches and access doors; 
and under floor voids under raised floors.  Ecological Building Systems supplies the  
Pro Clima Intelligent airtightness system, which comprises a range of humidity variable 
diffusion open airtightness membranes, tapes, adhesives, grommets etc., mainly aimed 
at the latest new standards of thermal performance and moisture control, to enhance 
the thermal efficiency of new build, as well as providing solutions for retro-fit.  Whilst it 
is advisable to eliminate unintended draughts it is important to ensure that a historic 
building always has adequate ventilation to meet the needs of the occupants. 

Work in progress sealing around shutter casings to improve  

levels of airtightness.

Services penetration through ceiling in airing 

cupboard can be responsible for enormous heat 

loss into attic.  This would be a key place to focus 

application of breathable insulation. 

Thermally refurbished shutter casing.  The open rough masonry 

behind the timber panel was filled with a breathable hemp and lime 

mix eliminating unintended draughts. 
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View showing the attic of a traditionally built 1930s house in Blackrock, having been fitted with the Intello Plus variable diffusion vapour control 

membrane, prior to blowing in 400mm of cellulose insulation. This membrane is to provide the airtight separation between the occupied space 

and the insulation.

Conclusion 
• Natural Insulants are hygroscopic and breathable, therefore more compatible  
 with historic buildings.
• It is of the utmost importance that ventilation and ‘un-designed’ draughts be  
 controlled, both to minimise energy loss and condensation which can lead to mould  
 growth and unhealthy living conditions, leading to illness and potential structural  
 degradation.
• Due consideration must be paid to selecting materials to be installed in any old or  
 historic building, to ensure that they are compatible with the existing building and  
 will enhance the living space of the building, rather than cause damage to the  
 building, or its occupants.

It goes without saying that good workmanship and meticulous attention to detail 
and good planning and coordination of works on site are precursors to a successful 
project and to ensure theoretical energy performance is built in reality.  Unintended 
gaps and openings in the building fabric can be attributed to poor workmanship and 
design, inappropriate materials and a lack of attention to detail on site. To address this, 
reputable suppliers, such as Ecological Building Systems, and a number of government 
agencies now provide training and guidance as to the correct application of thermal 
insulation systems. 
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Appendix 1
Details of the venues, dates and partnering local authorities with which  
the Irish Georgian Society held the ten regional seminars during 2009 and 2010. 

2009 SEMINARS

• Dublin City Council at the Wood Quay Venue, Civic Offices, Dublin 8 on Monday 19th October 
2009 with Charles Duggan, Heritage Officer; Nicola Mathews, Architectural Conservation Officer; 
Sarah Halpin & Carl Raftery (speaker), Conservation Research Officers, Dublin City Council.

• Kilkenny County Council & Kilkenny City Council at The Parade Tower, Kilkenny City on Tuesday 
20th October 2009 with Áine Doyle (speaker), Architectural Conservation Officer, Kilkenny 
County Council and Dearbhala Ledwidge, Heritage Officer, Kilkenny County Council.  

• Roscommon County Council & Sligo County Council at King House, Boyle, Co. Roscommon 
on Thursday 12th November 2009 with Katriona Byrne, Architectural Conservation Officer, 
Roscommon County Council and Siobhan Ryan (speaker), Heritage Officer, Sligo County 
Council. (*Unlike the other nine seminars this was a full day seminar.  The afternoon session 
took the same format as the other seminars but the morning session, which was organized 
by Katriona Byrne, the then Architectural Conservation Officer in Roscommon County Council 
included the following additional papers: Jacqui Donnelly, Architectural Conservation Advisor, 
DoEHLG, Keynote Address, Energy Efficiency in Historic Buildings; Roger Curtis, Historic 
Scotland, Improving Energy Efficiency in Traditional Buildings – recent and ongoing work at 
Historic Scotland; Kevin O’Rourke, Manager of the Built Environment, SEAI, Energy Performance 
Upgrading Historic Buildings: need, scope, tools & options; Robert Barnahm, Changeworks, 
Edinburgh, Energy Heritage & Renewable Heritage: Energy Efficiency and Microgeneration 
Case Studies in Traditional and Historic Homes; Siobhan Ryan, Heritage Officer, Sligo County 
Council, Sources of Funding for Historic Buildings. 

• Limerick County Council at The Council Chamber, Limerick County Council, County Hall, 
Dooradoyle, Limerick on Wednesday 18th November with Tom Cassidy (speaker), Architectural 
Conservation Officer. (*In Peter Smith’s absence, Niall Crosson, Technical Engineer at Ecological 
Building Systems presented the paper, The Use of Appropriate Materials in Maximising Energy 
Efficiency and Moisture Control in Historic Buildings.) 

• Offaly County Council at the County Arms Hotel, Birr, Co. Offaly on Wednesday 25th 
November 2009, with Rachel McKenna (speaker), Senior Executive Architect with Architecture 
Conservation Officer’s responsibilities. 

2010 SEMINARS

• Fingal County Council at Rush Library, Chapel Green, Rush, County Dublin, on Thursday 18th 
November 2010 with Helena Bergin, Architectural Conservation Officer, Fingal County Council.  
(*In the absence of Paul Arnold, Eimear Hearne of Paul Arnold Architects delivered the paper, 
Improving Thermal Efficiency: advice for owners of traditional buildings. 

• Cork City Council & Cork County Council at Millennium Hall, Cork City Hall, Cork on Monday 
22nd November 2010 with Pat Ruane, Architectural Conservation Officer (speaker), Cork City 
Council and Mona Hallinan, Architectural Conservation Officer, Cork County Council. 

• Waterford County Council & Waterford City Council at the Town Hall Theatre, St Augustine 
Street, Dungarvan, Co Waterford on Thursday 25th November 2010 with Rosemary Ryall 
(speaker), Architectural Conservation Officer, Waterford County Council. 

• Galway County Council & Clare County Council at the Lady Gregory Hotel, Ennis Road, Gort, 
Co. Galway, on Thursday 2nd December 2010 with Máirín Doddy (speaker), Architectural 
Conservation Officer, Galway County Council & Risteard UaCróinín, Architectural Conservation 
Officer, Clare County Council. 

• Dublin City Council at the Wood Quay Venue, Civic Offices, Dublin 8 on Monday 6th December 
2010 with Charles Duggan, Heritage Officer, Dublin City Council and Carl Raftery (speaker) and 
Sarah Halpin, Architectural  Conservation Research Officers, Dublin City Council.
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Appendix 2
Energy Efficiency in Historic Buildings Conference presented by the Department of the 
Environment, Heritage and Local Government,  Tuesday 10th March 2009, Conference Centre, 
Dublin Castle.

9.00am  Emmeline Henderson, Assistant Director & Conservation Manager, Irish Georgian Society
  Welcome Address 

Session 1: Introduction and the Wider Context 
Chair: Brian Lucas, Principal Officer, Heritage Policy and Architectural Protection Section, DoEHLG

9.10am  Mr. Michael Finneran TD, Minister of State for Housing, Urban Renewal and Developing Areas
  Opening Address 

9.30am  Martin Colreavy, Chief Architect, DoEHLG, 
  Towards Sustainable Future: energy efficiency and the wider context

9.50am  Keynote speaker, Dr Nigel Blades
  Preventative Conservation Advisor (Environment) National Trust for England,  

 Wales and Northern Ireland
  The National Trust Approach to Energy Efficiency in Historic Buildings

10.30am Martin Vaughan, Assistant Principal Officer, Building Standards Section, DoEHLG,
  The Building Regulations, Part L and Building Energy Ratings

Session 2: Research and Development
Chair: Donough Cahill, Executive Director, Irish Georgian Society 

11.20am Kevin O’Rourke, Manager of Built Environment, Sustainable Energy Ireland, 
  Energy Performance Upgrading of Historic Buildings: need, scope, tools, options

11.40am Dr Gary White, Crichton Carbon Centre, 
  Embodied Energy Life Cycle Assessment of Replacement Options for Traditional Buildings

12 noon: Dr Paul Baker, Glasgow Caledonian University, 
  The Thermal Performance of Traditional Windows and Measures to Reduce Heat  

 Loss and Air Leakage

Session 3: Practice and Delivery I
Chair: Dr Freddie O’Dwyer, Senior Architect, Architectural Heritage, DoEHLG

2pm  Paul Arnold, Principal, Paul Arnold Architects, 
  Improving Thermal Efficiency: advice for owners of traditional buildings

2.20pm  Robert Barnham, Changeworks, Edinburgh,
  Energy Heritage: Energy Efficiency in Traditional and Historic Homes: a case study  

 of Lauriston Place, Edinburgh

2.40pm  Niall McCullough, McCullough Mulvin Architects,
  The Art of Change: a commentary on inclusive approaches to modern architecture  

 and sustainability in old buildings.

Session 4: Practice and Delivery II
Chair: Marion Cashman, architect and Irish Georgian Society board member

3.30pm  Edith Blennerhassett, Office Director, Buro Happold Dublin,
  Building Services Implications

3.50pm  Peter Smith, Technical Advisor, Ecological Building Systems,
  The Use of Appropriate Materials in Maximising Energy Efficiency and Moisture 

 Control in Historic Buildings.

4.10pm  Discussion and close
Chair: Jacqui Donnelly, Architect, Architectural Heritage Advisory Unit,  
DoEHLG
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ESB was established in 1927 as a statutory corporation in the Republic of Ireland under the Electricity (Supply) Act 
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Energy Efficiency in Historic Houses is essential reading for those seeking practical, 
appropriate and easy to understand advice on how to thermally upgrade historic houses  
and reduce energy costs whilst retaining and respecting their historic features and character. 

Comprising five clear and concise essays by acknowledged authorities on energy efficiency  
in historic buildings, the book contains a wealth of sensitive solutions for the energy upgrading  
of historic houses.  

The strength of this publication lies in the presentation of perspectives from a cross section 
of disciplines key for the energy upgrading of historic building: Paul Arnold, a Grade I RIAI 
Conservation Accredited Architect; Peter Smith, a building contractor well versed in traditional 
construction and natural insulation materials and methods; Edith Blennerhassett, a building 
services Engineer with substantial conservation expertise; and two local authority Architectural 
Conservation Officers, Katriona Byrne, trained in Building Energy Rating (BER)  
and Carl Raftery, who holds a masters qualification in sustainability.

Between them they address the following critical issues:

• Implementing sensitive, simple, low cost thermal upgrading measures in historic buildings

• Appreciating the embodied energy of historic buildings 

• Maximising the inherent thermal performance characteristics of historic buildings 

• Understanding the planning implications of carrying out works to increase the energy  
 performance in historic buildings and protected structures.

• Availing of grants to assist in the carrying out thermal upgrading and conservation works

• Adopting appropriate materials in maximising energy efficiency and moisture control in  
 historic buildings

• Learning how historic houses perform in DEAP (the national system of assigning a BER) 

• Improving your BER whilst protecting your house’s fabric and its historic character 

• Considering options and opportunities to reduce your historic house’s carbon footprint

• Improving running costs of historic houses through reviewing your boilers, bulbs,  
 thermostats and more


