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1  Introduction and background 1

Greenhouse gas reduction strategies, together with recent 
financial incentives such as the Carbon Emission Reduction 
Target (CERT) fund, Community Energy Saving Programme 
(CESP) and Energy Company Obligation (ECO), have resulted in a 
significant uptake in improvements to the existing building stock 
in the UK. Now that the ‘low hanging fruit’ has been tackled 
through installing cavity wall insulation, loft insulation and 
modern heating systems and boilers, attention is now turning 
to the harder to treat dwellings that offer the greatest scope for 
improvements and energy savings. 

Generally, these older properties comprise: 

•	 solid wall (brick or stone) dwellings
•	 non-traditional ‘system-built’ properties (such as steel-

frame or panelised concrete)
•	 properties with narrow cavities within the wall where 

installing typical cavity wall insulation is deemed unsuitable 
due to the risk of causing damp problems. 

Examples of each are given in Figure 1. In such cases, improving 
the thermal properties of the walls is generally done by applying 

insulation to either the internal or external façade, which is 
a significantly more costly process than the more common 
improvements mentioned earlier. In many cases, it will be 
necessary to strike a balance between the environmental 
impact and the cost of the proposed measures, while taking 
into account the aesthetic and cultural issues related to our built 
heritage, which may be affected by externally applied solutions, 
particularly in historic buildings.

Since it is estimated that around 80% of the existing housing 
stock will still be in use in 2050[1] (Figure 2), there is obvious 
value in making efforts to improve the energy performance of 
this harder to treat stock in order to help reach the UK’s carbon 
emission targets. However, there have been reports of increased 
condensation and mould growth and other undesirable effects 
within some homes following such insulation measures. Recent, 
as yet unpublished studies undertaken by BRE for the Department 
of Energy and Climate Change (DECC), have identified various 
unintended consequences that could arise following solid wall 
insulation. As installing such measures becomes more common, 
it is imperative that stakeholders properly appraise the risks that 
may be associated with these works.

1	 Introduction and background

Figure 1: Examples of typical wall construction types to which solid wall insulation may be applied: (a) brick solid wall, (b) stone solid wall,  
(c) system build (BISF steel frame), (d) narrow cavity wall

(a) (b)

(c) (d)



Publications  
from IHS BRE Press

Fire performance of external thermal insulation for walls of 
multistorey buildings. 3rd edn. BR 135

External fire spread. 2nd edn. BR 187

Site layout planning for daylight and sunlight. 2nd edn. BR 209

Radon: guidance on protective measures for new buildings. 
2015 edn. BR 211

Cracking in buildings. 2nd edn. BR 292

Conventions for calculating linear thermal transmittance and 
temperature factors. 2nd edn. BR 497

Fire safety and security in retail premises. BR 508

Automatic fire detection and alarm systems. BR 510

Handbook for the structural assessment of large panel system 
(LPS) dwelling blocks for accidental loading. BR 511

Integrating BREEAM throughout the design process: a guide 
to achieving higher BREEAM and Code for Sustainable Homes 
ratings through incorporation with the RIBA Outline Plan of Work 
and other procurement routes. FB 28

Design fires for use in fire safety engineering. FB 29

Ventilation for healthy buildings: reducing the impact of urban 
pollution. FB 30

Financing UK carbon reduction projects. FB 31

The cost of poor housing in Wales. FB 32

Dynamic comfort criteria for structures: a review of UK standards, 
codes and advisory documents. FB 33

Water mist fire protection in offices: experimental testing and 
development of a test protocol. FB 34

Airtightness in commercial and public buildings. 3rd edn. FB 35

Biomass energy. FB 36

Environmental impact of insulation. FB 37

Environmental impact of vertical cladding. FB 38

Environmental impact of floor finishes: incorporating The Green 
Guide ratings for floor finishes. FB 39

LED lighting. FB 40

Radon in the workplace. 2nd edn. FB 41

U-value conventions in practice. FB 42

Lessons learned from community-based microgeneration projects: 
the impact of renewable energy capital grant schemes. FB 43

Energy management in the built environment: a review of best 
practice. FB 44

The cost of poor housing in Northern Ireland. FB 45

Ninety years of housing, 1921–2011. FB 46

BREEAM and the Code for Sustainable Homes on the London  
2012 Olympic Park. FB 47

Saving money, resources and carbon through SMARTWaste. FB 48

Concrete usage in the London 2012 Olympic Park and the 
Olympic and Paralympic Village and its embodied carbon content. 
FB 49

A guide to the use of urban timber. FB 50

Low flow water fittings: will people accept them? FB 51

Evacuating vulnerable and dependent people from buildings in an 
emergency. FB 52

Refurbishing stairs in dwellings to reduce the risk of falls and 
injuries. FB 53

Dealing with difficult demolition wastes. FB 54

Security glazing: is it all that it’s cracked up to be? FB 55

The essential guide to retail lighting. FB 56

Environmental impact of metals. FB 57

Environmental impact of brick, stone and concrete. FB 58

Design of low-temperature domestic heating systems. FB 59

Performance of photovoltaic systems on non-domestic buildings. 
FB 60

Reducing thermal bridging at junctions when designing and 
installing solid wall insulation. FB 61

Housing in the UK. FB 62

Delivering sustainable buildings. FB 63

Quantifying the health benefits of the Decent Homes programme. 
FB 64

The cost of poor housing in London. FB 65

Environmental impact of windows. FB 66

Environmental impact of biomaterials and biomass. FB 67

DC isolators for photovoltaic systems. FB 68

Computational fluid dynamics in building design. FB 69

Design of durable concrete structures. FB 70

The age and construction of English homes. FB 71

A technical guide to district heating. FB 72

Changing energy behaviour in the workplace. FB 73

Lighting and health. FB 74

Building on fill: geotechnical aspects. 3rd edn. FB 75

Changing patterns in domestic energy use. FB 76

Embedded security: procuring an effective facility protective 
security system. FB 77

Performance of exemplar buildings in use: bridging the 
performance gap. FB 78

For a complete list of IHS BRE Press publications visit www.brebookshop.com



ALSO AVAILABLE

Thermal insulation: 
avoiding risks
Understand the more important 
technical risks associated with 
meeting the requirements of the 
building regulations for thermal 
insulation. 

Understanding  
dampness
Identify the causes of dampness, 
explore its effects and learn how 
to provide remedial measures. 

BRE Good Building 
Guides and Good  
Repair Guides
This CD-ROM compilation 
contains over 150 pdfs of 
BRE Good Building and Repair 
Guides, including: achieving 
airtightness, basement 
construction, fixing and finishing 
plasterboard, installing thermal 
insulation, and much more!

Online  
www.brebookshop.com 

Call  
+44 (0) 1344 328038 

Email  
brepress@ihs.com

Reducing thermal bridging at junctions 
when designing and installing solid 
wall insulation  
Find out how to minimise the effects of thermal 
bridging or inconsistency in thermal envelope 
performance when designing and installing solid 
wall insulation during refurbishment. 

Conventions for calculating linear  
thermal transmittance and  
temperature factors
Learn about the conventions to be followed for 
thermal bridging modelling to ensure accurate  
and repeatable results.

Fire performance of external thermal 
insulation for walls of multistorey 
buildings
Understand the principles and design methodologies 
for fire performance characteristics of external cladding 
systems with the third edition of this authoritative BRE 
guide, fully updated to reflect current materials and 
technologies.

Conventions for calculating  
linear thermal transmittance  
and temperature factors

Second edition

Tim Ward, Graeme Hannah and Chris Sanders

BUILDING DESIGN

Improving refurbishment  
with IHS BRE Press

FB 61

BR 497 
2nd edn

BR 135 
3rd edn

www.brebookshop.com
mailto:brepress@ihs.com


9 781848 064355

ISBN 978-1-84806-435-5

This publication has been funded by BRE Trust

IHS BRE Press, Willoughby Road 
Bracknell, Berkshire RG12 8FB 
www.brebookshop.com 
FB 79

Refurbishing solid walls with externally or internally 
applied insulation can help to reduce heat loss from a 
building, but it has the potential to introduce a range 
of undesirable effects such as condensation and mould 
growth if not carried out correctly. This guide for 
surveyors, designers and installers provides advice on 
assessing the potential risks and reducing the likelihood of 
long-term problems. It discusses:

•	 surveying and assessment of exposure risk and 
existing ventilation

•	 detailed design 

•	 quality assurance on site 

•	 an integrated approach by surveyors, designers and 
installers.

The guide will also be useful to clients and householders 
in creating realistic expectations as they commission 
an appropriate team of professionals to undertake an 
installation.

Designing out unintended consequences when applying solid wall insulation

Related titles from IHS BRE Press

Reducing thermal bridging at junctions when designing 
and installing solid wall insulation
FB 61

Conventions for calculating linear thermal transmittance 
and temperature factors
BR 497, 2nd edn

Understanding dampness
BR 466

Thermal insulation: avoiding risks 
BR 262

Fire performance of external thermal insulation for walls 
of multistorey buildings
BR 135, 3rd edn

www.brebookshop.com

