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Evidence

— 73 sites visited
— Surveying, design and installation
— Over 1400 properties and rising

— Some schemes have been monitored
for 5 years, and still on-going




Unintended Consequences

— Approximately 126 in total

— 37 that can have significant
consequences

— All capable of being designed out

— Changes in process, independent
checks, testing and assessment
required to deliver the step change.




Classification of Unintended Consequences

I

Systemic

-

Assessment

Application

\

Low energy usage

Insulation suitability

Materials

Exposure and local climate

Condition of Structure

Ventilation

Sources of Moisture

Daylighting

Heritage

]

Restrictions to good design

On-site checks at key stages

Handover Information

Physical aspects of a
good process with
reduced risk.

When undertaking
thermal
iImprovements these
should be

Considered at every
stage: planning,
procurement, design,
construction,
operation and
maintenance.
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— External insulation
— Initial Preparatory Works

— Inconsistent identification/removal of areas of
delaminated render (pre-installation)

— Limited assessment of characteristics of building
and siting prior to specification

— Signs of movement in building ignored

— Parge coating essentially never undertaken,
regardless of wall surface introducing micro
cavities
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— Detailed assessment of moisture content in the kg
structure, evidence of condensation and mould #&
ignored

— No assessment of ventilation provision in place, ¢
Including the presence of trickle vents, working
mechanical extraction, or delivered extraction
rates, or availability of opening windows.

— Local climatic conditions not fully considered
(wind driven rain, exposure etc.)
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— Design Weakness

— Reveals and other two dimensional
junctions not considered or included

In the proposed scheme and then not
Insulated

— Meter boxes left in place, services
boxed around rather than moved to
outside of system

— Significant thermal bridging left at
eaves — both with soffit and without.
Heads of top-floor windows often left
uninsulated if at roof level
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— Thermal bridge at area over porch roofs, etc.
(often >100mm left uninsulated to reduce rain
splash-back dirtying render and saturation
from snow)

— Flashing over conservatories, shed roofs, etc.
not boarded over with insulation, instead
iInsulation is left above level of flashing

— No insulation below DPC (often starts 50mm
above)

— Gaps in insulation around services
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— Fences, gates and other abutments not
Isolated from the building to allow the
Insulation to be continuous.

— Introduction of conductive material (metal)
Into system designs, resulting in introduced
cold bridges.

— Poor details produced at roof line and gable
end, resulting in the use of mastic sealant to
deliver the water resistance strategy.
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— Inconsistent Workmanship

— Weep holes/channels of windows covered by
oversills

— Gaps between boards, at times up to 10-15mm
— Mesh not fully embedded
— Stress patches of inadequate size

— Bond pattern of boards not in line with spec
(e.g. <200mm vertical edge to vertical edge
between courses)

— Fixings: specified pattern not followed, over
drilled, over sunk, etc.




— Adhesive (where specified) not applied SR
consistently to board R

Lo
5

— Inconsistency of pattress placement for
hanging baskets, etc.

— Sills, verge trim, etc. not adequately sealed, or
mistakenly left unsealed

— Capillary grooves on sills compromised

— System stops, base rail, trim etc. not firmly
fitted

— Poor/no ground clearance, particularly around
doorsteps, ramps, etc.




mental health of occupants.

Testing
Izaug Typs Causs & Likellhood Risk & Consaquences Guldance on reducing | &dditlonal ressarch
the riak nasded
1 Tesating of Insulation EWI, | Umitations of current testing | Insulation may not provide the Clear guidance on the Materials tested In
matertals In unraalistic W1 standards. Materials are not | most durable solution, becoming | [Imitations of materals more reallsic
laboratory environments tested In a realistic saturated and delivering less In certaln conditions. Or | envinonment.
environment, leading to the than anticipated energy savings. | changing the material
possiole use of wrong Can mean Increased testing protocols 1o
Insulation materials, and maintenance costs and cycles, reflect more acourats
enhanced comfor of can result in lower return on In-sliu conditions In the
performance. Investment, or fuel poverty UK
alieviation.
2 Increased Radon risk EWI, | Increasing airtighiness Incraasing airightness and Exlsting progeries Additional regaarch
W1 Tollowing the Installation of therefore reducing air infiltration difficult to deal with oy In areas af high
external wall insulation. following the Instaliation of solid using a ventliated sub radon, pre and post
Could present a problem In | wall Insulation could potentially | foor only real option |s | Insutation. To
nigh ragan areas, litle resultIn an Ingrease in the risk of | o ventiate properly, no | ascertaln Impact and
i evigence of the effect of wall | exposure 10 occupants. guidance exists on means of providing
-8 Insulation on air Infilration dealing with the clearer gukance on
a_ rales. possible Increase In ventliation
ragan cancentrations requiremsnts
3 Shori-term Impact on EWI, | Effect on Indoor air qually, There Is a fsk of Increased Beiter testing and Measwement pre
concentrations of W1 daterioration of Intemal levels af toxic volathe organic guidelines on wentllabion | and post Inswathon
Formaldshyds and other finishes and assoclated compownds (WVOCs) Including reguirements bo VO Cs, and oiher
Vs, and potential haalth proolems either formaldenyde, without adequaie | maintain Indoor air toxins.
long-term CO, CO2 Introdeced of If pre-axisting | consideration of ventiation and | quality and requirsd air
lewala, rasulting In a b=ing exacernated by Indoar alr quallty. In the long changes.
reduction of Indoor alr Increased levels of VO CE. term, this may lead 1o Increasas
quallty following of Caron Monoxide and Carbon
E Instaltation of axternal Diodde, both of which ean have
3 wall Imgulation long term effects on physical and
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Struciure

properties. Can be Important
In heavy Industrial areas,

formation of ozone. Ozone
reacts with nitric oxide and leads,
In the end, i the formation of

nitrogen dioxide (N0} and nitrle
acid (HHO:).

Fallure of axternal EWI | Moisture frapped or present | Early decay and deterlorafion of | It Is Important to

finkshas, dus to In the walls can cause striectural elements face damage | understand the bulding

Incraasad molsturs siructural damage. One o wall structure, Increased risk physlcs of how solld

content of the wall, mechanism for damage Is of saturated bulldings, molsture | walls of a breathabie

2 | |eading to fresze ‘frost damage’ o the brick a5 | Ingress and the bulid-up of toxle | natwre perform and deal
4 | rnawirost damags. the water In the wall freezes. | maould at the Interface of the wall | with moisturs

B and the Insulation. transfarence, In both

o directions.

Intarmal malsturs Wi There Is a concem about too | Lack of breathability, moisture The presence of an 1
mich Intemal Insulaton trapped within the stucfure of saaled Vapour Control
praveniing heat flow Into the wall, Interstitial condensation, | layer (WCL) could lead
walls which may be needed frost damage, movement, b the mowement of
{0 help drive out latent premature decay. Surface maolsture from the
mlsture and thus prevent condensaton. exterior o the interior,

g exiernal surface or Interstitial and vise Versa.
E condensation.
0

Cobd-bridging EWIl | The wse of current siandard Introducton of codd bridges, Therz2 s a genaral gap Verification af the
Industry detalls to deliver under performance of Inswation, | In e understanding performanee of good
exiernal wall insulation oes | less reduction In fuel cosis, and the effect of actual detaliing, and the
IHtie to address the ssues of | accelerated damage fo the thermal bridging In productiion of proven
coM beidgas being . Reduced efMciency of | existing tradiional standand and non-
Introduced Inte bulldings. Insulation, cold 5pois In the bulldings, and of the standard detalls.

2 properties, moud and CONSEQUENCES Of

& condensation fomming. thermal bridging In

E retrofit. More testing ls
- required.

Pollution risk EWI | Poor selecion of finkshes to Soot and nitrogen compounds Rlsk assassment for Research of the
external wall insulation, form thie maln part of pollutamts high risk areas of effect of spat and
faling to consider the axtent | that are deposied on bullding Indusirial and motor nitrogen on external
of Indusiry and air borne surfacas. Reacton of poilution finishies.
paliuticn that may be evideni | atmosphenc hydrocarbons wih
In the locality of the nitric: caddie (MO leads to the
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Surveying
lesug Type Cause & Likelhood Rlzk & Consequences Guldance on reducing the Additional
rsk regsarch nesded
e Falling to EWl | Falling to assess acourately the High risk of Intreducing Guldance on comest
asgess the thickness of material, and thermal desiqned In fallure foorganic | surveying and on-going
actual performance that will be needed to materials [imber). Can be measurement and
conditien of the ensure that no cold bridges are Important In high exXposurme: oasarvation principles 1o wse
property to be niroduced, resuting In steps and arsas. when assessing for external
Ingulated staggers at high kevel, and around wal Insulation.
other two dmenslonal Juncilons, this
can e linked to the undenastimation
of the Impact of s poor detaling or
selaction of solution.
9 Fallurs to EWI Lack of understanding of early Increased lkellhood of Mora detalled training on
recognise the construction techriques usad In the thernal bypass efect, igentification of early brick
conatruction UK, such as the use of snapped resuiting In Nitle or reduced construction progertles, and
form adequately headers, rat irap bond and other enargy savings when using | wiger understanding of eary
m unusual construction forms, leading to | extemal wall insulation. Warm | construction methods
2 mils- diagniosls of construction form. alr escaping Into the roof wold | widespread In the UK,
& Oher lzsues on recognising the causing Incraased risk of
constrection form might Inciude: maolsiure and condensation
* 00005 [Amming on insulation | kssues in the roof imbers.
» Ininsuated window reveals
«  and other
10 Reduction In EWI Finksh chiosen may not sultable for the | Accelerated weathering of Guldance on the durabdlity of | Investigation Info
durabllity of the level of exposure and wind drven raln | finish coats can lead 1o less dfTerent finishes for different | the accuracy af
chosan In the area. Likaly io happen I the resliient layers being exposed | levels of exposure and BS 3104.
Inzulation local climatic condilons and exposure | alowlng the Ingress of wind ‘weather. «  Weather data
aystam risk are not fully considered. driven rain. Can also lead to « Relevance of
# unshqhtiy deterioration and topagrapny

mould, lkzhan growth on walls
mﬂllessmqmmre ta thie SUm
and is drying afect.
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Siuciura

architeciural external features are kepd
1o refain characier, or In conserdation
areas, or client request

of timber windows or timbsr
sub frames belng present the
premature fallure of the
material. Increased
mainienance casis,
premabure replacement
cycles for bullging eements.
Mouwld and congensation
formation with associatzd
health rsks If severe.

11 Introduction of | EWI | Potential for Infroducing cold bridges | Reduction In thermal Improved standard and non-
cold bridges such as fencas, walls, satellite dishes, | performance delivered, high | standard detalls and the
meier boxss, |I'I{=EII'I'I|I'E service mains, risk of condensation and requlrement for detalled
proximity of ielephone boxes, mould growth, 35 well as the | assessment of penetrations
telegraph poles, extemal window slll, | risk of shifting of and service entry points In
and other extemnal obstructions. congensation, mould, and application for extarnal wail
4 Faling to detall adequately at joints cold 5pods o the adjoining Insuiation applications.
B and unctions, around reveals, heads, | propeny. Fallure of imbers Improwve the ability of the
2 gabile ends, fioors, the junciion and other structural members, | Insulation supplier and
in between Insulated and un-nsulated linteds etc. Expensive repalrs, | confractor to address
walls and other consiructional joints. | movement In the bullding, thermal bridging Issuss.
Increased malnienance cosis |I'I1|:H1]'I‘E' the urmemlanm!]
and cycles. on the part of the retrofiting
supplyigellvery chain to
address thermal brigging
risks.
12 Introduction of | W1 | Thermal bridges sometimes not Condensation risk shifted fo | Guidance required on Further research
cold bridges [2) eliminated, caused malnly by the lmctions that cannot gatalling for Internal wall Inip the optimum
diMculty In gatalling In two agequately deal with Insulation. leved that can be
d@imensional unctions and the depth of | Increased moisture, achiaved when
window reveais and or thickness of accelerated deterioration of cold bridging Is
wall slructure. In areas where the Infernal finlshes, In the event naot addressed.
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13 Increased EWI, | Faling to assess for adeguata Increased mould growin, Declding what the
redative W | ventiation In the original survey, assoclated health probiems, appropriate level
humidity, and operation or exisience of iickle vents, | exacerbation of existing of ventllation Is.
= assoclated and’ or mechanical ventllation, eihar condtions, cosmedc damage [MInimum Part
Z | damp and interfered with by the resigent or b Mnished, early decay af F7)
g mould growth underperfomanca. tmoer elemeants. This can

dus fo lack of lead 1o damp probéems, and

adaquate and mould growth, with

aultable assoclated health problems

ventlation for the occupanis.

14 Rot of Internal I, Whh Internal Insulation limber ground Fremature rotting of fimbers, Particular care showld be Measurement of
fioor and roof EWIl | fioors, Intermediate fioars and roof causing condensation In taken when consldering the moisture conient
timbars Jolsis can become slgnificant thermal | concealed spaces. Canlead | detalling around hidden In organic

bridges. Due to Increases Iin humidity, | to slgnfcant structural spaces. Aliention should ke | materals pre and
these thermal bridges can then probilems. made on ass=ssing imber post Insulation.
Introduce rot Inta the timber as the mioisture conient and
temparature drops and maolsbure possible condensaton ar
condenses. rod.
15 Owarheating EWI, | Itls recognizad that overhealing can Reducad or no fuel savings Guldancs pn as5es5INg Research of Wi
W1 | be a probiem in il dwellings which from the Introduction of useful avallable thermal properties bo
. have recelved solid wall Insulatan. Inswaton cooling load In the mass and asdidonal quantiy i
B This | particularly a proolem for [but EUMIMEr 5235005, guldancs pn behaviour oeerheating s a
= not restricted to) those that have been | Uncomfortabie conditiions. change actions required to | significant risk,
treated with Intemal wall Insulation as meal with change of the ‘when the thermal
a result of decowpling of thermal mass pulldings efeciive thesmal | Is decoupled.

from the dwelling.

masE.
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warping.

19 Intreduction of EWl Introduction of modem Lack of breathabliity, maolshure Clear guldancs on Research Is on-going.
modern matsrials In maleriais affacting the frapped within the structure of appropriate preparation
old bulidings breathabdlity of ihe struciune, the wal, imterstitlal condensation, | methodologles and siie

g creating an Imoalancs in frost damage, movement, application of Nexioke

'E Fygrathermal performance premature decay of tmber saalants to ensure

= which previously extsted. Very | elements. water Bghiness barrier
common In work on bulldings Is achlsved.
constructed prior to 1930°%s of a
lime basad mortar constrcton.

20 Molsturs trapped EWI Insulation applied In kess than Moisture trapped behind the Sirict guidancs an shte

behind the Insulation iteal climate condtions, or Insulation causing ISsUes with working practices, a
InsuMcient protection provided | Ingress. Insulafion bacoming mandatory raquirament
during the application process. | saturated and Ineffective. to ather stop waork In

poaor waather or
adequately protect the
bullding when bad
weather Is anficipated.

3 Inereased EW| | Poorly detalled and placed Condensation forming on Culdanca covering the
condsneatien sk In extarnal wall insulation biocking | imbers, prematurs roting of Imporiance of
roof apace weniliations provision to the timber members In locations not | malniaining venilliation

E roaf, or severely restricting reguiany oosenied or visiied. to roof spaces, when
weniliations to swch an extent Guldance on checking for underaking SWI
; that condensation forms. Can ventllations confinuity In rooff
b2 common where the roof Ing | spaces. Guldance on checking
Is not extended. Tor ventliations continuity In roof
GRECEs.

22 Underparformance of | EWI | Materlais stored Incomeciy on | Warping and damage io the Clear requiremenis and

aystams dus to sit2, common on lange Insulation systems., leading o checking on she to
g Incorrect matarial schemes, not 5o prevalent on poor Installation, Intreduction of | enswre proger storage
storage. one off properties. milcro cavites through material technigues.
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In Use
IzBus Type Cause & Likslhood Rlsk & Congsquances Guldance on reducing the | Additional
risk redsarch
neaded
23 Reduced W1 | Intarnal Inswaton will reduce the floor area of any | Already small property made | Conswiaiions with residents
floor area roomE n winlch It 15 appilad (the thickness of the smaller lzading 1o bafore W Insiallation
Insulation ks around 100mm. dissatisfaction
24 Reducad (i 1] Eullding fagade refurblshment can significantly Litte sk attached uniess Conswiations wih resldents
daylighi alter daylight quallty In the Inierior spaces of the | being undertaken on a bafona IW| Insialiation,
E | quanty refurbished bulldings, aven when windows are property with small windows | effact on daylighting
£ niot replaced, If the geometry of the apsrture In or wingows tat are sat back | assessed as a prnciple
g which the window |5 Inserted changas, such as deap Into tha revaal, whien considaring thermal
reguction In the wish of the aperture by upgranes.
InsuUlating the reveals and heads.
25 Damang EWI| | Rools can grow down to the base of the Ingress of moisture and Guidance o cover the
mats by Insulation and damage EWI. Aggressive rmoting | reduction In afMclency of remowval of close procimitty
§ Plants bottamland specias are mare |IKely 1o cause Insuiation. plants and shrubs to reduce
£ subslidence than slow growing upland specles. the damage caused to EWI
26 Hard tofx B The Introguciion of Intemal wall Insulation can Lack of knpwiedge by the Infarmation Included In any
[ heavy Hamsa lead to dificuities Tor the end wser In Mxdng resident on the ImRations of hand over documents on
'E to nslde shelves, curtain ralls, and oter objects on certain | welght bearing capacity of e imitatans of the walls
£ | wallg walls. IW1 could lead to gamage anility to hold heavy tams.
o and dissatistaciion.
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Aesthetic
EETIT-3 Typs Cause & Likslhood Rlzk & ConEsquUences Guldance on raducing the additional
riak resganch
neadad
27 Significant EWI1 | Applying exiemal wall Insulation Feducion In character and Resldents need o ke
Impact on the exiemally changes the appearance of | acceptance of the principles of solld | comfortable with any
g character properties slgnificantly. Introduction of | wall Insulation proposed changes.
multiple colowrs and finkshes Inone
i area, significantly changing the
appearance of an area.
28 Siripping off | EWI | Siripping off Anishes, such as plaster | Significant changes 1o the Guidance on the scope of
& | finisnas from brick, ruoble stone or imber- appearance of 3 property that may | Information that needs o be
T framed wall. not have been fully appreciated by | handed fo the resident and
= the resident or home owner when agreed to when detalling witn
w the work was agresd too Intemal wall Insulation.
29 Wandallam EWI | EWI being used a5 3 surface Tar Reslstance o changing extamal Gwdance on the wse of
qrafmi, defacemeni and oiher ant- appearance of walls, Increasad textured finishies and other
soclal behaviours due to the maintenancs ¢osts for housing material finlshes that hinder
g Inrodwetion of 3 smooath inksh ba provider or Qwmer, ine chance of grafmtl
ol properties walks that were not there
befare.
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FA Route Map for Change

— 12 key steps that need to be made

— Covering testing, surveying,
Installation, on — going
maintenance

— All are achievable




Process for change route map

Testing
Materials using EN15026

Process
Protocol for ASHRAE 160 and EN15026
Review BS 5250:2011

Workmanship

More rigorous process of checks and
balances on work. Emphasis on spot
checks at key stages

Certification

On site controls and sign off. Creation
of proven thermal bridging details and
principles. Conventions for psi value
input into RASAP.

Surveying

Training on in-situ assessment. Use of
moisture risk method ABIS (As Built In
Service)

Independent verification

Process for checking a specified number
of all properties insulated, with funding
withheld if incorrect

Data

Weather data and UK material database
for EN15026 tools

Training of professionals

Review course content for professionals
to cover the principles of condensation
and moisture movement in structures

Building Regulations requirements

Part C and Part L1 and L2B must be
reviewed and relevance of Part F for
retrofit

Moisture professional

Training on in-situ assessment and
correct methods of sign off at key stages
to reduce risk

Specification

The use of standard specifications for
multiple construction types to be
discouraged. All assessments to be
based on in-situ conditions

Occupant behaviour

Requirement for guidance on hand over
to the occupants of improved properties

\

S
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Solid wall heat losses and the
potential for energy saving

Consequences for consideration to maximise SWI benefits
A route-map for change

Prupared for: Ov ERzabotn Miicom
Dade: 02 Mar 2098

SOLID WALL INSULATION
Unlocking Demand and Driving Up Standards

A report to the Green Construction Board and Govemment
by the Chief Construction Adviser
Peter Hansford FREng

November 2015

HM Government
Chaef Construction Adviser

Each Home Counts

An Independent Review of Consumer Advice, Protection,
Standards and Enforcement for Energy Efficiency and
Renewable Energy

S P
o | ~ ]

ottt A i e 5 B i e R
A B o o il e B s v B v

L T
BomEendnmean
P P T e

= 5 H B 0 AR W e

Dr Pter Boafield, OBE, FREng

for
Business, Energy Communities and
& Industrial Strategy | Local Government December 2016
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— Worst of all, and despite the good intentions of the Government
and activities of responsible companies, there have been too
many instances of poor quality installations being made by
companies who do not have the skills, quality levels or core values
required to operate responsibly in this market. An example of this
was highlighted in a review by Peter Hansford, former
Government Chief Construction Adviser, which focused on solid
wall insulation installations and informed this Review.
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Every Home Counts

— 27 key recommendations

— BSi Task Force for
Implementation

— Implementation Board

— A change in the way we
do business

Key area for improvement

Addressed by

Making more of opportunities
for engaging consumers

An Information Hub, Data Warehouse and related
services, and improved consumer engagement
at trigger points

Better use of property
assessments

Integration of a holistic property consideration
approach into standards and training, and integration
of assessment information into the Data Warehouse

Ensuring simpler branding
in the sector

A new quality mark for the energy efficiency
and renewable energy sector

Improving selling practices
1o consumers

A new Consumer Charter and Code of Conduct
covering mis-selling and fraud

Delivering quality
installations

Codes of Practice and standards to improve and align
technical standards and skills requirsments

Ensuring consistent
and robust monitoring

Robust monitoring requirements in the
Codes of Practice and standards

Improving long-term
consumer protection
and creating a simplified
redress system

A new Consumer Charter and Code of Conduet
to include requirements for a single point of contact
for redress and guarantees

Making better use and
availahility of data

Improved accessibility of EPC data and use of
Data Warehouse and related services

Ensuring the benefits
of emerging technologies
are realised

A Strategic Governance Board to assess inclusion
and integration of new technologies into the Framework
and its elements, including advice, skills and standards




Figure 1: Summary of the workstreams under the Review

The Consumer
Insulation Home Energy
and Fabric Technologies

Consumer Protection

Advice and Guidance
Quality and Standards

Skills and Training

Compliance and Training

Holistic Property Consideration

Codes of Practice

Code of Conduct

Information Data
Hub Warchouse

Application to Social Housing




