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1. Introduction

It is a requirement of Part C of the Building Regulations that buildings, and people
who use these buildings, are adequately protected from harmful effects of moisture.
Approved Document C provides guidance on how to meet this requirement.
However, much of this guidance was made before the energy performance
requirements for buildings were improved in recent years and it is not certain that
these recommendations are still appropriate. In addition, Approved Document C
refers to a number of British Standards and other publications, but the usefulness
and applicability of these documents, particularly in relation to retrofit works, required
reviewing. It should be noted that this project focused specifically on moisture from
precipitation, surface and interstitial condensation.

The Ministry of Housing, Communities and Local Government (MHCLG)
commissioned PRP to carry out this research study, entitled Research into
resistance to moisture in buildings.

There were two key aspects to the project:

. To verify the robustness of the guidance presented in Approved
Document C (AD C) for new buildings in the light of changes to Part L and
to identify gaps in the current guidance; and

. To develop a set of relevant guidance for situations where insulation is
retrofitted to existing buildings.

This report is the Research Summary of the Ministry of Housing, Communities and
Local Government’s (MHCLG) Research into resistance to moisture in buildings
project, it is written for a non-specialist readership. It is based upon information
contained in the following detailed technical reports:

e Research into resistance to moisture in buildings: Identification of common
types of construction.

e Research into resistance to moisture in buildings: Using calculation methods
to assess surface and interstitial condensation

e Research into resistance to moisture in buildings: Using numerical simulation
to assess moisture risk in new constructions

e Research into resistance to moisture in buildings: Using numerical simulation
to assess moisture risk in retrofit constructions. Part 1

e Research into resistance to moisture in buildings: Using numerical simulation
to assess moisture risk in retrofit constructions. Part 2

e Research into resistance to moisture in buildings: Assessment of current
moisture guidance

e Research into resistance to moisture in buildings: Simplified rules for reducing
the risk of moisture



2. Methodology

The project was been delivered in three main stages:

2.1. Stage One: Background research

Stage One covered all the background research required to refine the analysis
methodology and the parameters used for the analysis.

A desktop research exercise was conducted in order to generate a list of the most
commonly used construction typologies, for both new build and existing construction.
A generic construction build-up was developed for each typical construction typology
and formed part of the working set for Stage Two of the project.

A gap analysis identified thermal bridge junctions that had no Accredited
Construction Details (ACDs) available and therefore cannot be used to comply with
Approved Document C simply. Those thermal bridge junctions with the highest heat
loss were shortlisted for the detailed analysis. Common thermal bridge junctions that
are likely to be affected by retrofit insulation measure were also been identified for
further detailed analysis.

2.2. Stage Two: Detailed analysis of identified
construction typologies

Stage Two involved the detailed analysis of the various construction typologies
identified in Stage One for both new build and retrofit, including key thermal bridge
junctions. A number of software analysis packages and methodologies were used to
carry out a sensitivity analysis on each of the identified typical construction
typologies:

2.2.1. Simplified Modelling based on BS EN ISO 13788 (2012) - the
'Glaser Method'

The assessment method BS EN ISO 13788 (2012) is a one-dimensional steady-
state assessment method predicting the risk of surface and interstitial condensation
through a multi-layered structure occurring under specified environmental (monthly
mean) conditions. This method only takes into account moisture transport via vapour
diffusion alone.



The method has substantial limitations, such as the fact that it does not take into
account any storage of moisture within the elements and assumes that materials
transport properties are not affected by moisture content. This means that an
accurate moisture risk assessment was limited to the build-ups where these
aforementioned effects were considered negligible.

2.2.2. Standardised Modelling based on BS EN 15026 (2007) - with the
use of an industry-standard software package, WUFI (Warme und
Feuchte Instationar)

The BS EN 15026 (2007) assessment method is a one-dimensional transient
modelling of heat and moisture flows through a multi-layered structure with complex
transport properties. This method takes into account the heat and moisture storage,
the latent heat affect, and any liquid and convective transport under realistic
boundary and initial conditions (i.e. non-steady climate conditions both internally and
externally).

Similar to the BS EN ISO 13788 (2012) method, this method is limited to one-
dimension assessment only and therefore junctions cannot be modelled. It also has
some other limitations due to simplification around the modelling of air layers, as well
as the lack of defined protocols and available data for materials, climate files, etc.

This assessment method is implemented in several software packages, including
WUFI (Warme und Feuchte Instationar), which is the software most commonly used
in the industry, and the one used in our research study.

2.2.3. Multi-dimensional Thermal Modelling to BS EN ISO 10211 (2007) -
with the use of THERM (for construction junctions only)

None of the hygrothermal assessment methods listed above is multi-dimensional
and therefore none of them is able to assess moisture risks at junctions between
different construction typologies. Surface condensation typically appears around
junctions between materials due to low surface temperatures caused by any
discontinuity of in the insulation layer. These moisture problems, mainly arising
around junctions between different building elements, are called ‘connective effects’.

It is important to assess these junctions because surface condensation is also one of
the main moisture risks that could lead to health issues for occupants and to fabric
damage. The effect of extra heat losses appearing around junctions can also be
analysed with multi-dimensional thermal calculations using the methods specified in
BS EN ISO 10211 (2007): "Thermal bridges in building construction - heat flows and
surface temperatures - detailed calculations'.



BS EN ISO 10211 (2007) also refers to BS EN 1SO 6946 (2007) Building
components and building elements - Thermal resistance and thermal transmittance -
Calculation method. The parameters used in the multi-dimensional thermal modelling
work follow the parameters listed in this standard.

It should be noted that build quality was not considered, it was assumed that all
construction is of a good quality.

2.3. Stage Three: Implications for Moisture Prevention
and Key Findings

Stage Three involved the formulation of simplified rules and recommendations using
the conclusions from the Stage Two work.



3. Key Findings from Moisture
Assessment of Typical Construction
Typologies

Twenty-one new build, and twenty-three retrofit construction build-ups were identified
and modelled. The modelling identified four categories into which each construction
typology can be placed. These categories are listed below; build-ups and associated
categories can be found in Appendix C.

Retrofit full fill cavity wall insulation is not included in this study as there are
established standards that, if followed, minimise the risk of moisture problems
occurring.

It should be noted that the results of the analysis are based upon:

e good standards of workmanship

e adequate building ventilation

¢ normal occupant behaviour

e adequate building maintenance (e.g. gutters regularly cleaned and leaks
fixed).

Since higher temperature air can hold higher levels of moisture, moisture risk is
typically highest where high relative humidity (RH) levels coincide with colder
surfaces such that the RH increases at that junction. The commonest scenario for
interstitial condensation occurs at the junction between the outside (cold side) of the
insulation and the next layer of the construction build-up.

We estimate that, for each wind-driven rain exposure zone (as stated in BS 8104),
the location chosen for the transient hygrothermal modelling is representative of the
wind-driven rain conditions experienced in diverse locations within this zone.



3.1. Category 1

Build-ups that are considered to be robust against moisture risk and therefore are of
low risk of condensation and mould growth.

3.2. Category 2

Build-ups with conditions required for them to be considered reasonably robust
against moisture risk.

These conditions are identified as follows.

3.2.1. Condition a

Needs adequate ventilation of the cold-side airspace

Any air layers present between the cold side of the structure (often, but not always
demarked by the insulation layer), and any weatherproofing, or surface beyond the
air layer, need to be adequately ventilated.

In particular for cold pitched roofs; current prescriptive guidance in BS 5250 (2011)
(paragraph H.4.1) states that ‘there is a significant risk of interstitial condensation
forming on the roof structure and on the underside of the underlay, from where it
might run and drip onto the insulation and some risk of interstitial condensation in the
batten space. Persistently high levels of humidity cause hygroscopic materials (such
as timber and timber-based products) to absorb sufficient moisture to encourage the
growth of moulds and the decay of structural members.’

Paragraph 4.2.2 of BS 5250 (2011) also states that ‘condensation on the coldest
plane, usually on the underlay, should be removed by ventilation to outside air,
assisted by wind action. The rate of ventilation is based on empirical experience.’

3.2.2. Conditionb

Build-up needs the presence of an air and vapour control layer (AVCL) on the
warm side of the insulation

A continuous AVCL needs to be present on the warm side of the insulation.
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3.2.3. Conditionc

Build-up needs the use of rigid insulation without foil layers (or any vapour
retarder / barrier) present on the faces of the insulation

Any rigid insulation installed should not of the type supplied with a foil vapour barrier.
Installation of this type of insulation particularly on the external/cold side increases
the likelihood of moisture becoming trapped within the structure.

3.2.4. Conditiond

Build-up needs to be used / installed only in wind-driven rain exposure zones 1
to 3 (i.e. the build-up is entirely excluded from zone 4)

This build-up should be installed only in wind-driven rain exposure zones 1, 2 and 3 -
it should not be used in very severe exposure zone 4.

3.2.5. Condition e

Build-up needs insulation which retains its thermal conductivity in conditions
of high relative humidity (RH)

Insulation that retains its thermal conductivity in high relative humidity is needed, as
although this construction is unlikely to present a mould growth risk, it could be
detrimental to the performance of the insulation.

3.2.6. Condition f

Build-up needs the presence of continuous insulation below joists

Insulation should be present across the joists.

3.3. Category 3

This category covers commonly used typologies (ground bearing slabs and framed
walls) where either; desktop analysis is unsuitable for the typology, or that results
indicate a high moisture risk, but problems are not seen in practice. Until more
research is carried out and a definitive moisture risk is established, a category 3
typology can continue to be used provided that it is a well-established construction
for the circumstances (e.g. exposure zone) with no known moisture problems, or
subject to specialist assessment.
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3.4. Category 4

These build-ups are considered by definition “risky” build-ups and require specialist
assessment, potentially with some transient hygrothermal modelling before they can
be considered as robust against moisture risk.

Many of the category 4 typologies relate to internal wall insulation. The analysis
examined the various factors which might affect the moisture risk and identified that
the physical characteristics (including absorption) of the outer wall has the main
effect. Differing amounts of insulation, wall orientation and exposure zone have little
effect in comparison.

Where the absorbency of the outer wall is low, the use of moisture-permeable
waterproofing, such as brick creams, can lower moisture risk to acceptable levels.
However, where the absorbency is high, the moisture risk cannot be lowered enough
to be declared “robust” against moisture risks.

As internal wall insulation is a valuable means of reducing heat demand, a ready
means of identifying physical characteristics (including absorption) is needed in order
to quickly identify the suitability of internal insulation, e.g. by establishing a "brick
library" or developing new measuring techniques.

3.5. Other findings

Other general findings were:

e Guidance documents (Approved Document C and BS 5250) would benefit
from being updated / being improved with additional details.

e Build-up and build-up “sub divisions” would benefit from additional detail in
documents (Approved Document C and BS 5250).

Some build-ups have been identified as having the potential to contain 'sub-
divisions' in the insulation layers of their build-up. This typically occurs where
the build-up contains structural cold bridging, such as timber structural
members or an insulating installation method involving framing where
insulation (which can be of different types) is present both between and
across these.

The single build-up format of Approved Document C and BS 5250 results in at
least one of the scenarios (presence or absence of additional un-bridged
insulation layer) being un-detailed.
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Current Part C U-value can be achieved with zero insulation. Some build-ups
have been identified by the analysis as potentially meeting AD C U-value
requirements in a build-up that contains no insulation.

Increasing levels of insulation increases moisture risk. The analysis has
identified some build-ups where an increase in thermal insulation has the
effect of increasing moisture risk - typically by decreasing temperatures within
the structure by isolating them from the heat inside the building. The
implementation of these build-ups requires advanced knowledge to balance
the requirement for thicker thermal insulation (to improve the building’s energy
efficiency) and thinner thermal insulation (to reduce or avoid moisture risk).

Defect in the airtightness layer and as-built in-service (ABIS) conditions have
not been tested. It is anticipated that, in build-ups which do not require an air
and vapour control layer (AVCL) on the warm side of the insulation, such layer
would still be beneficial to reduce moisture transfer via convection due to
infiltration.

Best practice when retrofitting insulation is to install insulation when the
substrate is as dry as possible.

There is a thermal bypass risk with non-compressible insulation, it should be
considered good installation practice to ensure there are no gaps in the

insulation.

The characteristics of any external finishing layer need to be considered.

13



4. Key Findings from Moisture
Assessment of Junctions

4.1. Connective Effects in New Buildings using THERM
junction modelling

A working set of the most common new build junctions currently not covered by
Accredited Construction Details (ACDs) is shown in Appendix D. These junctions
have been chosen on the basis of high value of heat loss as identified by a default
value of linear thermal transmittance (Psi or W-value), greater than or equal to 0.1
W/m.K.

When the junction is modelled using a 20°C internal temperature (Ti) and 0°C
external temperature (Te), all surface temperatures (Tsi) should have a minimum
temperature of 15°C and a minimum internal surface temperature factor (frsi) value
of 0.75 in order to minimize the risk of mould growth.

The internal surface temperature factor (frsi) is used as a risk indicator for mould
growth. It is effectively a ratio of the internal surface temperature to the internal room
temperature, both compared to the external air temperature and is calculated using:

frsi = (Tsi - Te) / (Ti - Te)
where:

e Ts = internal surface temperature (°C)
e T;=internal temperature (°C)
o Te = external temperature (°C)

Three commonly used junctions have been identified as being inherently likely to
suffer from mould growth having a risk of moisture risks, as detailed below. There
needs to be an ACD for each of them to include measures to minimize moisture risk.
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SAP Ref E20- exposed floor (normal)

The E20 junction consists of an exposed timber floor and a typical partially filled
cavity, both insulated to Approved Document L (2013) levels, often supported by a
steel lintel.

100mm Insulation
h=0.04 Wimk SR

Medium weaight
concrete
biackwork

CUTSIDE

INSIDE

- External Brick

120mm Insulation

A =004 WimK Temperature
x\ Floor SL{rfaca S

. BSEM |50 6846
Large Unventilated Cavity

o -
i "

Steel Lintel BSEN IS0 6245
Small Unvantilated Cawty

Floor Joist

The lowest calculated internal surface temperature (Ts;) is 8.3°C. With an external
temperature of 0°C, the resultant frsi is 0.42, which indicates a risk of mould growth.

SAP Ref E21 Exposed floor (inverted)

This junction has insulation above the floor, which is exposed below (e.g. a roof over
an external passageway). Mould growth could occur in colder / wetter conditions or
with greater discontinuity of insulation at the junction. Where this junction is used, a
bespoke calculation should be used to show that the risk of mould growth is
acceptable.
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SAP Ref E23 Balcony within or between dwellings

This junction is where a balcony support penetrates wall insulation. Mould growth
could occur in colder / wetter conditions or if there is discontinuity of insulation at the
junction. Where this junction is used, a bespoke calculation should be used to show
that the risk of mould growth is acceptable. Cantilevered balconies with no thermal
break are becoming rarer as a construction technique since the thermal bridging
values associated with the construction are very high and detrimental to compliance
with AD L (2013).

4.2. Connective Effects on Retrofit cases using THERM
junction modelling

The mould growth risk of a working set of the most common retrofit junctions is shown
Appendix E. Since there are no ACDs available for retrofit cases, these junctions
have been chosen on the basis of the most common cases and critical scenarios.

In many cases it has been found that insulating only one element at a junction can
result in a surface mould growth risk. In the majority of cases the risk can be
eliminated by insulating the adjacent element.

The best example of this is where a loft is insulated and mould growth risk can occur
at the junction between the ceiling and a gable wall.

External brick . 300mm Insulation LOFT
{100mm between joists)
A= 0.04 WimK
H 1l
J |
y Roof joist Plasterboard
N Ceiling
Temperature INSIDE

OUTSIDE

11.7°%C
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This risk can be mitigated by insulating the adjacent wall (either internally® or
externally?).

- Extermal brick i
1:20mm Insulation i
A=004 WimK -
# 300me Insulstion
[100mm between |olsts)
A= 0004 Wit
OUTSIDE

L Internal wall insulation should be subject to specialist assessment before installation.

2 Surface temperatures will rise despite the continued existence of a thermal bridge
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300mm Insulaticn
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Temperature Hdurinm ™ Plasterboard

15.00¢ ceiling
External -
brick

~ INSIDE
“-. 78mm Insulation

A= 00025 WimK

QOUTSIDE

In the case of external wall insulation although the risk is lessened, it is not

necessary when considering surface mould growth risk, to insulate past the height of

the loft insulation level.

External brick -
LOFT

300mm Insulation
(100mm between joists)
A= 004 Wimic ]

120mm Inswlation

-

A = 0,04 WimK i |
Temperature | Roof joist Plasterboard
16.2°C cleling
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Two types of junctions have been identified where mould growth risk will be made
worse by insulating the adjacent element - in these cases the addition of floor
insulation increases the mould growth risk. There is another case where a balance
needs to be reached between the requirement for thicker thermal insulation (to
improve the building’s energy efficiency) and thinner thermal insulation (to reduce or
avoid moisture risk). These two are:

Where a wall is externally insulated with no below DPC edge insulation,
adjoining a ground bearing floor.

Where a wall is externally insulated (EWI), adjoining an exposed (upper)
timber floor.

Some junctions have a surface mould growth risk that cannot be eliminated by
insulating the adjacent element; but in many of these cases the risk is reduced.
These are:

Where a wall is externally insulated (EWI) - with or without below DPC edge
insulation, adjoining a suspended timber ground floor, insulating the timber
floor reduces surface mould growth risk.

Where a wall is internally insulated (IWI) adjoining a window head / cill / jamb,
internally insulating the window reveal reduces surface mould growth risk.
Where a gable wall is externally insulated (EWI), adjoining a warm roof
construction, insulating the roof reduces surface mould growth risk in some
cases.

Where a wall is internally insulated (IW1) and a balcony or walkway support
penetrates the wall - In this case the effect of balcony insulation has not been
assessed.

In all other cases even where no surface mould growth risk is identified, the addition
of thermal bridge insulation will reduce risk further (see Appendix E).
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Appendix B — Glossary

Accredited
construction
detail

As-Built / In-
Service (ABIS)
conditions

Building fabric

Condensation

Connective
effects

Convective
transport

Diffusion

Junction details developed to assist the construction industry
achieve the performance standards required to demonstrate
compliance with the energy efficiency requirements (Part L) of
the Building Regulations. They focus on thermal bridging (i.e.
avoiding extra heat loss at the junctions of insulted elements)
and the consequential risk of surface condensation / mould
growth. They are not designed to address interstitial
condensation.

ABIS conditions describe conditions to which a build-up is
submitted, which occur in the real world and take into
account the existing or likely-to-exist conditions in buildings,
as opposed to a partial risk assessment “as designed” or
“theoretical’(ADT), which excludes these ABIS conditions

Elements of the external building envelope (consisting of the
building’s roofs, floors, walls, windows and doors), being the
separation between the internal environment and the external
conditions. It is a critical component of any building, since it
both protects the building occupants and plays a major role in
regulating the indoor environment.

Process whereby water is deposited from air containing water
vapour when its temperature drops to or below the dew point
(or the vapour pressure rises above the saturated vapour
pressure at a given temperature).

Moisture or thermal related effects that occur at
interfaces/junctions between elements or materials

Collective motion of water molecules in a fluid (encompassing
both diffusion and advection). Convective heat transfer is one of
the major types of heat transfer, with convection being a major
mode of mass transfer in fluids.

The net movement of water molecules from high concentration
to low concentration
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Glaser method

Hygrothermal

Internal
Surface
Temperature
Factor (frsi)

Interstitial
condensation

Porosity

Precipitation

Y- value (psi)

Surface
condensation

Thermal
bypass

A simplified one-dimensional steady-state assessment method,
described in BS EN ISO 13788, to calculate the amount of
interstitial condensate formed during a cold winter period and
the theoretical amount of evaporable water in a cold summer. If
the amount of condensate does not exceed specified limits and,
if it is lower than the evaporable amount of water, the building
assembly is considered to be safe.

Relating to the movement of both heat and moisture

The ratio of the total thermal resistance of the building envelope
to the thermal resistance of the building envelope without the
internal surface resistance as defined in EN ISO 10211.
Depends on the indoor and outdoor air temperatures and on
the temperature at the internal surface of the building envelope.

Also referred to as the temperature ratio, temperature index, or
condensation resistance factor. In this report, frsi is used to
indicate the risk of mould growth in indoor environments

Condensation occurring within or between layers of
construction elements that are part of a building’s thermal
envelope.

The measure of the void (i.e. "empty") spaces in a material, and
is a fraction of the volume of voids over the total volume. Value
expressed as a ratio (between 0 and 1), or as a percentage
(between 0 and 100%)

Any product of the condensation of atmospheric water vapour
that falls under gravity (e.g. rain)

In relation to a thermal bridge: A measure of linear thermal
transmittance which describes how effective a junction between
heat loss elements is as a heat insulator. The lower the y-
value, the better the junction is. y-values are measured in watts
per linear metre of junction length per degree Kelvin (W/m.K).

Condensation occurring on interior surfaces of a building.

Where heat is transferred via convection in a building element
due to air gaps within or between materials/components
(including cavities). This air movement bypasses the normally
expected heat transfer mechanisms (used to calculate U-
values) and reduces the effective thermal performance of that
building element.

22



Thermal
conductivity

U-value

Vapour Control
Layer (VCL)

Vapour
diffusion

Vapour
resistance

WUFI

(Warme und
Feuchte
instationar -
Transient Heat
and Moisture)

The property of a material that describes its ability to conduct
heat. Measured in watts per meter kelvin (W/(m-K)). Used,
along with a material’s thickness, to calculate U-values

A measure of thermal transmittance, which describes how
effective an element of building fabric is as a heat insulator. The
lower the U-value, the better the construction is as an insulator.
U-values are measured in watts per square metre of surface
element per degree Kelvin (W/m?K).

A material with high vapour resistance (there are varying
definitions of this) that reduces/prevents vapour diffusion
through a building element.

The physical process of water vapour (not liquid water) passing
through porous building materials due to the difference in
vapour pressures (water content of the air) on either side on
that material.

A measure of a material’s resistance to letting water vapour
pass through. The vapour resistance takes into account the
material’s thickness, so can only be quoted for a particular
thickness of material. It is usually measured in MNs/g
(“MegaNewton seconds per gram”).

Software developed by the Fraunhofer Institute of Building
Physics (IBP) in Germany and implements the approach set out
in BS EN 15026. It allows realistic calculation of the transient
hygrothermal behaviour of multi-layer building components
exposed to natural climate conditions and has been validated
using data derived from outdoor and laboratory tests. WUFI is
based on the newest findings regarding vapour diffusion and
liquid transport in building materials. The modelling in this
report was carried out with WUFI Pro 5.3, one-dimensional
hygrothermal simulation software.

23



Appendix C — Key Findings from Moisture
Assessment - Typical Construction
Typologies

Key

Category 1

Build-ups that are considered to be robust against moisture risk and therefore are of
low risk of condensation and mould growth.

Category 2

Build-ups with conditions required for them to be considered reasonably robust
against moisture risk.

* Condition a - “requires adequate ventilation”

* Condition b - “presence of AVCL on the warm side of insulation”

* Condition c - “rigid insulation without foil layer”

* Condition d - “limited to zones 1 to 3”

* Condition e - "requires insulation that retains its thermal conductivity in high
RH"

* Condition f - "presence of continuous insulation below joists"

Category 3

Examination of these build-ups has exposed complicated matters that cannot be
solved by the application of the conditions listed above. Further research is needed,
before being able to categorise these build-ups in categories 1, 2 and 4.

Category 4

Build-ups require specialist assessment and potentially modelling before they can be
considered as a robust build-up against moisture risk.
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Construction Typology, with Build-up lllustration for Category | Condition(s)
Moisture Assessment
N1 Suspended floor — insulated
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Construction Typology, with Build-up lllustration for Category | Condition(s)
Moisture Assessment

N2 - Ground bearing concrete floor - insulated above
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PO T T T € VAPOUR CINTROL LAYER

OO Y70 M R roam mebtaTon

(U . L 3 oa

&4 Og »- 160 M CONCRETE SLAB

T £ bay . _.{

J-—_ e .n-—.lt l".- DAMT PRODF MEMP®ARNE

i 44— |75 W S D GRAVEL

72N PaNIIo N
R2 - In-situ ground bearing concrete floors
(uninsulated)Retrofit Measure: insulation above

' T g CHIFBOARD

e Se=s=o/  TOW PAPER FACING

2 FL Foelha
I} INSULATION
e ———— | MM, FDL BATER FAC NG
~——— THEMM (DNCRETE GCREED
3 n/a

LoD DT 15D MM CONCRETE SLAB
==t L DAMP PROOE MEMIBRANE
- [75 WM SAND & GRAVEL

Sy

-+
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Construction Typology, with Build-up lllustration for Category | Condition(s)
Moisture Assessment
N3 - Ground bearing concrete floor - insulated below
HEATED INTERIOR
!
i — 76 MM COMCEETE sCREED
I 1 A0 WM (TUCEETE eLAB
o Ds .
e . i }
f r NP — 3 n/a
rﬂ“iT, I r’T‘*rI ﬂ. § A% TR MbmCR-e
AUTYAT 87 5MM _ERS FOAM
" INSULATION
=4 (76 MM SAND AND GRAVEL
, .
N4 - Concrete beam & block floor — insulated above concrete
blocks
HEATED INTERIDR
#———T5 MM CONCRETE SCREED
-f"fr'l "\_“ _-‘i [ ,TTT‘[#_H*: 5
a, e
MJ@M
.' -‘___-_ I
i 'i
Y RN
== g VEOTIL ATED VOID
e e i ot
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Construction Typology, with Build-up lllustration for Category | Condition(s)
Moisture Assessment
R4 - Concrete beam & block floor — retrofit = insulated above
concrete blocks + screed
- 2 MM CHIPBOARD
FOIL FATER. FACING
—— £7 MM FU FDAM INSULATIDL
— | MM TOIL TATER FACING 2 a. e
- 76MM. CONCRETE SCREED ’
. f NSE DD W, CONCRETE BEAM 4
| + ! BLOCK STRUCTURAL sLAR
- ll-—-l-'. [ = . ..I.
N i — VBNTILATED WDID
.;“:_ _: A —
N5 - Exposed suspended timber floor — insulated between
AND below joists
[ MM (HIFBOARD
— TIMEER., FLOOY ThisTs 2 a.c f
|80 MM MILJERAL WOOL T
[NSOLAT DK
- 20 MM EFE FoAL IMSULATION
VENTILATED VOID
R5.1 - Exposed suspended timber floor — retrofit = insulated
between AND below joists
HEATED INTERIDE
S ot [3MM CHPBOORD
——— TIMBEE, FLIOE TDISTS
: 2 a,cf

- 150 MM MIJERAL WoiL
INSOLATION

—— Z0MM EFS FOAL INSULATIDN
- VEMTILATED VOID
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Construction Typology, with Build-up lllustration for
Moisture Assessment

Category

Condition(s)

R5.2 - Exposed suspended timber floor — retrofit = insulated
below joists

HEATED INTFELDE. 1 - MM C{PBOARD
i S|

—— s SRR — i

oM W 0K INGDLATED
- TIMBER. JDISTS
[WVENTILATED AR, LAYER]
—— B MW GIFBOART
FOIL PAFER FACING
-E2MN FLU FoAM MsOLATION
— TOIL FArEE FACING
- |8 MW SDFTWOOD TIMBER soiTIT

76 MM CONCRETE &CREED
~VATOUR CONTYOL LAYER,

56 MM BTS FOAM (NSULATION

215 MM CONCRETE 8LAB

——— 100 MM VERTILATED AR, GAF

p:"‘_‘——:_**:::ﬁ't-{——— I8 MM SDTFIT 80ARD

a,b
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Construction Typology, with Build-up lllustration for
Moisture Assessment

Category

Condition(s)

R6 - Exposed concrete floor — retrofit = insulation above slab
+ screed

LI MM CHIFBOARD

......... - - F —
N Tt FhlL FPAPEE FACING
1 Y V N Fn Y
-I— ‘?\rﬁ EDMM FU FDAM INSULATIDW
| ‘g |
IBIRG.V A0 SOINL S FDIL PAPER FACING
3 1 BEmm (OMCRETE SCREED
!
, ¢ L T 2IE MM (DRCRETE sl
y 4 4
t
b ¢
* L8 o n P
£
. S T 00 MM VEMTILATED AR S AP
WITH sTEEL CEIL S HGERS
s r - ale T
i S | T < - [BMM PVC CLARDING

.

a,b

N7 - Exposed concrete floor — insulated below slab

L | TS MM MMMCRETE SCEEED

i 1 215 MM [TIRETE <LAB

i { # F 2
e ﬁ
MY YTy ramT
| Ry rasi 5D WM BBS FOAM (NSDLATIDR
14 |
I i l |. | | |'
S N LN N LW WL L)
S . I6h ML VEUTILATED AR coff

[r— |8 ML sOTT T BOARD
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Construction Typology, with Build-up lllustration for Category | Condition(s)
Moisture Assessment
R7 - Exposed concrete floor — retrofit = insulated below slab
|
— 75 MM MNCRETE SCREED
" S —]
— 215 MM CDNCRETE <L4B

[

A D, o -
. 2 a
i" T r'( ¥
] v .d 6D WAM ERS FOANM (NSDLATIDR
TR \\ ! ATRTATA!
fld ._.'I'ux-rx.-LI Ill i-" ll-’l
10D AL VELTILATED AR GisP
He— & ML SOFFT BOARD
N8 — solid concrete wall with IWI
| ]
¥ | 4 ir ZI5 MM COVCRETE
| Do — 1% MM UEVTILATED
L ] LANET WITH FLASTER DARS
il
Lp & Vb 76 WM U FOAM (NSULATIDN
| “ ﬂ | WM FRILFAPER FACING 4 n/a

AAsTeRBOARD

ANARHANS

T

r\-
(]

Tw,

=

-

L p—
Y} -,'.l. 1
1’;‘1..“-‘-‘1‘1‘"

ik

31




Construction Typology, with Build-up lllustration for
Moisture Assessment

Category

Condition(s)

R8 — solid brick wall with rigid IWI

M- 230 Wi HAKD MADE 8RICK

B LIME PLASTEE

N | = 15 WM, UNVENTILATED AlR G

{ NITH PLASTET. DhES

E
b T =
| 1 e - TEWIL PUFGAM IS OLATIOD
- ——— MM FoIL FATETR PO

1 [Z- B SR FLsTER BDvET

+
|

L
|
R =T -»l—.rl'-'- B

il —
| | —
— . - -
N —
L e S

n/a

Variation of R8 — solid brick wall with breathable [WI

n/a

N9 - Solid concrete wall with external insulation

1y 125 MM GYFSOM FLASTEREDARD
. P
W SMM VENTILATED
! LAYER WITH PLesTER DdBs
205 MWL COMCRETE

D M BT INeULATION

FH

. I
e P, L
-

M
)y
st
==

% 5 Wil SILICRE FELVDEE:

|

n/a
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Construction Typology, with Build-up lllustration for Category | Condition(s)
Moisture Assessment
R9 - Solid brick wall with external insulation
=11 7]
E_,-r."_"____:l:— L ¥
o 4 5 MM SLICONE RENDER,
- 1
'%f ~ 4,»11 e |Zh MW EFs IMSULATION
= —
I “' «}H ZOMM HAMD MADE BRI0K, 1 n/a
1 . = = |
|-f L‘_ 15 MM LIME FLASTER
— |
=% 4!
== 4
=
e # e i
N10 - Solid wall- external and internal insulation with a non-
porous finish (Insulated concrete formwork)
t‘f — M SILEDNE FENDER
—— 30 MM PUR INSULATIDG
A [0Z MM LDMCEETE
- 30 MM PUR INGULAT 10K 1 n/a

WITH AEHESIVE Dises

] —— 15 WM UNVERSTLATED oAF
q——— 126 MM SYFSUM FLASTE REOARD
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Construction Typology, with Build-up lllustration for Category | Condition(s)
Moisture Assessment

N11 - Cavity wall — partial fill with a semi-porous finish

1 it ™ -+
1 | [
\: _r;qi 1 i |02 Wt ERICK DUTER. LEXF
§ "';.' i — 8D WM VENTILATED cAiTY
I Il — (D0 MM MINETAL WODL
Bt INSDLATION
,l ;F-_._ - WO MM MEDLUM TeReSITY
= —:I E, BT INORE NOET, LEAT 2 a
ERNY I e |5 MM UNVERTILATED
= 4 L= LAYET WiTH FLASTER. TOBS
o=y f;"- |25 WM, ENPSUM
{ | {“ FlAsTERBDARD
| 1 T
1:‘ s -[ i'r-.'.'
B N
Variation of N11 — cavity wall (partial fill with rigid CWI) 4 n/a

R11.1 - Cavity masonry (uninsulated) — retrofit of IWI

[ MW ERICK OUTEE. LEAF

— BD WM VENTILATED CAVITY

|00 WM MEDIOM RS SO WnE L
|5 MW SYPsOM PLASTEE.

— B MM IWVENTILATED AR SPACE
WITH PLASTER Di@s

23 a, d*

T5MM POLYURETHANE INSOLATION
— FDIL PATER. FACING
e |28 AWM SYPROM FLOASTER.BDARED

3 Other inner leaf material (characteristics) could influence results.
4 Less insulation would reduce thermal efficiency but also reduce moisture risks.
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Construction Typology, with Build-up lllustration for Category | Condition(s)
Moisture Assessment
Variation of R11.1 - Cavity masonry (uninsulated) — retrofit of
breathable IWI
' — |0Z MWA ERICK OUTER. LEAF
k B0 WM VENTILATED CAVITY
}FM DD MW MEDIOM DENGITY BLOGKWORK
¢ |5 MW LIME PLASTER.
: r» 2 a
]
= l [Z0 MW WDOD FIBRE INSULATION
AN . d
] _ % |5 MM LINE FLASTER.
_1__‘__41_ Jy"r T;",
Breathable materials includes CaSi board and sheepswool
insulation.
R11.2 - Cavity masonry (uninsulated) — retrofit of External
Wall Insulation + Cavity Wall Insulation
5 M SlLLC)E FEVDETR
———B0 WM EFs SULATION
IDZ WM. BRICK DUTER, LEAT 1 n/a

ab Wi JAREEAL Wi

RS DLATION

[0O M BB M TS 1Y
BLOCHINDEE,
— L& MM P FLASTER,
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Construction Typology, with Build-up lllustration for
Moisture Assessment

Category

Condition(s)

R11.3 - Cavity masonry (partial-fill) — retrofit of IWI

D2 WM BRCK DUTER LEAT

B0 WM VEMTILATED AR oAf

5O WM MINERAL WOOL ML ATiDn
B0 M MEDIDM PELSITY BLOORINDT K
18 MW PO PLASTEE.

15 MW UMVERST ILATED LAYEE. WITH
FLASTEE. DAPS

A0 PU ISULATIOL

FOIL PAFER. FACING

12-5 M SYPSOM PLASTERBDART

25

Variation of R11.3 - Cavity masonry (partial-fill) — retrofit of
breathable IWI

-y,

(0Z MM BRICK DUTER LEAT
50 W VENTILATED AIR GAP
50 WM MINERAL WOOL INSDLATION

DO MM MEDID M DENGITY BLOCKINIRK,
oMW LIME TLASTER

THMM WOLD BIBRE INSOLATIDN

5 MM LIME TLASTER

I

Breathable materials includes CaSi board and sheepswool
insulation.

1r
:WWWWQSZ%IMS

5 Results depending on CWI/IWI insulation performance ratio. If thinner insulation, or poorer performing

insulation in CWI, then moisture risk increases.
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Construction Typology, with Build-up lllustration for Category | Condition(s)
Moisture Assessment
N12 - Cavity wall- full fill with a semi-porous finish
TSI
L& —H IDZ MM, BRICKINORIK. OUTEE LEAF
,L P wwra ]-—- S0 ML MINERAL WhHEL
= H INSULAT DN
F- E i
n! S 4 n/a
LA
o 12{———-- 15 WM UMVERTILATED
ki LAYER. WITH FLASTER CADS
Iil(— 125 MM SYPEDl PLASTERBOARD
R12 — full-fill cavity masonry + retrofit of IWI
5 T m )
L J_.| [_ YT oz BRICKWORK. DUTER, LEAF
H - TEMM WINETAL WNOOL
INSLLATID N
oMM MEDILM DEVS(TY
BLICK WO
B CoPsONL FLASTER
4 n/a

EM UNVENTILATED LAYER,
WITH FLASTER DABS

ShiM U FRAM INSDLATION
FOIL BAFERE FAC\G
~—— B MM SYPSOM PLASTERBOARD
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Construction Typology, with Build-up lllustration for Category | Condition(s)
Moisture Assessment
Variation of R12 — Full-fill cavity masonry — retrofit of
breathable IWI
,';,f
E—j 10Z WU BRICKWORK. OUTER LEAF
4 75 MM MINERAL IN0OL
NN INSOLATION
e DO MM MEDIDM DEVSITY
SN BLICKWORK.
L_ WM LIME PLASTER
f A 4 n/a
i BEMM WOOD EIGRE INSOLATION
h SN 1B LIME PLASTER.
=1,
¥
Breathable materials includes CaSi board and sheepswool
insulation.
N13 - Timber frame wall — with air gap and a semi-porous
finish
|02 MM 55 G OUTER. LEAF
BO MM VEMTILETED caviy
EREATHE®R MEMBEAME
9 W NEE SHEATH NG 3 n/a

e e e e

~ 90 W JAIRERAL PO0K
INSULATIDN BETWEENTIMBER, STODS

Bl ML FU FOAM [NSULATION
VAPBUE CONTREDL LATER
IMO. LAYERS 125MM PLASTERBODED

SERVICE WDID A4S FERUIRED
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Construction Typology, with Build-up lllustration for Category | Condition(s)
Moisture Assessment
N14 - Timber frame wall (with air gap and a non-porous
finish) — with Frame insulation + EWI
Ti ——— BMM SAID/CEMENT TENDET:
:';:J(" e J5Mm CEWENT BRTICLE BOARD
| Ek T ——————FOWMM VEUTLATED AR CaAP
! g f
ih}! fi————— 12 sl PU FOAlL INSULATION
= B | MM BREATHEE, MEMBRLANE 3 n/a
2 9 MM 068 SHEATHING
| 1 ————— | DO WM, MINERAL WEOL INSDLSTION
| | BETWEEN TIMBER STUDS
I - | MM VAFOUR (DMTROL LAYER
E M 7.5 MM GYRSUM PLASTEREOARD
Hd - -2°6 MM GYPSUM PLASTERBOARD
R14.1 - Framed building (timber framed) Retrofit Measure:
External Wall Insulation (EW1I)
-'-.T': al 13 -
F\} = 4l |5 MM SAND/CEMENT RENDER
' J — I8} ’
e = 75N CEMENT FARTICLE BOARD
I [FH—— DOMM VENTILATED ATR G¥
. e 65 WM 0 FOAM INSULATIDN 3 n/a
i =hH - BEEATHER MEMBRANE
, F——— MM 0SB SHEATHING
i 75 MM VIVERAL WOOL MSOLATION
& BETWEEN TIMEER. STUDS
f} L VAFDUR. (DMTROL LAYER,
B ——— IZ6 MM GYPSOM FLASTERBIMED
j;_-‘;-.l L 25N GIPSUM FLISTERBUARD
.
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Construction Typology, with Build-up lllustration for Category | Condition(s)
Moisture Assessment
R14.2 - Framed building (timber framed) Retrofit Measure:
Internal Wall Insulation (IWI)
."ar i
E B (s SAD [ CEMENT EEMDER
i - 1 1 L
| [ | --E.'!
= ——— 75 MM CEMEVT FARTICLE BBARD
Al ——— Gh MWL VEMTILATED AR SAT
= - TREATHET. MEMBRANE 3 n/a
t——— 9 WM 0SB SHEATHIDG
S 75 MINERAL WODL INSDLATIDR
I BETWEEN TIMBER STUDS
WATOUR. COMTROL LAYER,
e ZND. LAYERS 1Z-5 MW
: GNPSLM PLASTERBODARD
B 4D MM PU [NSULATIDW
—— FDIL. FAFER FACING
1~:— (26 MM GYPSOM PLASTERBDARD
N15 - Light Gauge Steel Frame (with air gap and a semi-
porous finish) — with Frame insulation 3 n/a
N17 - Cold pitched roof (slates/concrete/clay tiles)
|
e
P
= 2 ———— TIE DR £LATE COVERING DVET
*"@9 OrEATH '-?-,E Li MH'A*HWE
@j e 1
1@;# I J"' S ~..-"'.l_: ;JLHE' J“"'_.' '\“.T't‘-i'!:
f'/ _ 2 a
W )2
L v 4 EBMM MIUERAL ADOL INSOLATIDN

ER. TIMEER. J0ISTS

OB MM MINEEAL WOOL MSULATION

CIL AT L 9| BETWEEN TIMBER TDksTS

S ma s S e Sl 1Z26EMM AYPSUM BLASTERBOARD
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Construction Typology, with Build-up lllustration for Category | Condition(s)
Moisture Assessment
R17 - Cold pitched roof - insulated at ceiling level Retrofit
Measure: Additional insulation above timber joists
A
.-"Jﬂ::;:;:‘:-.}f
. o ¥t TILE OR SLATE ELOF
= ) O TIMBER. FAT TERS
fﬁr‘ﬁ/f -
e z-*/;r A VENTILATED LOFT SPACE
I o il
¥ & —< . 2 a
/ﬁ‘-__--hl > "
. —;-a;-: 7-\ o
m K 4117— 200 MM, MINERAL WODL
Wi INSULATION ABOVE
-, IRYAVE ¢ HMBER CEILINA TDISTS
(\
(DD M M. MINERAL WobL
- BETWERM CEILING TDhveTS
2.6 Wl GYPSUM
i —— FLASTERBOARD
N18 - Warm roof — slates / concrete / clay tiles
N -_x'} DWW RAFTER.
SREATHABLE RILE J"'-'lE.\"r'h.“-F'.r'.PE
VENTILATED AE ¢
—— TEMmM PU FOAM INSULATION
BETIN BN TAFTERS 2 a

22 MM PU FOA INSLLATION
IMDEE. FAFTERS

VAPDUE. COMTRIL LATER
- Z-BMM SirsUM PLASTEREDSED

— CEILING IDIETS £ FLASTEEBOARD
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Construction Typology, with Build-up lllustration for Category | Condition(s)
Moisture Assessment
R18.1 - Warm pitched roof - uninsulated Retrofit Measure:
Insulation below rafters
,":;' - — TILE OF SLATE FOOF 00
! NOODEN BATTENG
P e ot WDDDEW FAFTERS
7 2 et 2.5 MM SYTSDM TLASTERBURD 4 n/a
| T\ - — 4D Wil U FDAM ISULATITR
L TATEE. TALING
2EMM AYTSUMPLASTEREBDYET
R18.2 - Warm pitched roof - uninsulated Retrofit Measure:
Insulation between and below
'“-h'j ToMM CAFTER
TFEATHABLE FIIF MEMBTRAMNE
SR P FOAN MSULATION
BETWEEN RAFTERS 2 a

TO MM PU TDAM INSULATION
TELDW RAFTERS
VAPOUR CONTROL LAYER

1Z-6 MW PO FLASTEEBOARD

«—— CEILING TDISTS & FLASTERBOAED
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Construction Typology, with Build-up lllustration for Category | Condition(s)
Moisture Assessment
N19 - Warm flat roof - timber
e “ ek L—— FIOF MEMTRANE
R =
"H Cawt ity L [APOOR CONTROL LAY ER,
Hfi;— 50N TLINDOD 2 b
- ZbD MM UNVELTILATED
. AR CAP JfTH TUM BER 0TS
et 2.5 MM 4YPEUM FLSTER BOARD
R19 - Warm flat roof Retrofit Measure: insulation above
FOOT MEMBTANE b
— ZOMA FU FOAM (NSOLATION
VAPOUE CONTRDL LAYER 5 (Insulation
| W, must be dry
)i :'.. /] — T Z5MM PLINOOD at
1 o e 700 MM URVENTILATED : ;
\ A AIE. GAP NITH TIMBER, T016TS installation)
||
L . et ZE5WN GYPSUM PLASTEREDARD
“RO0F MEMBRANE
25 MM PLYW DD
200 MM RODF TTIsts
YEWTILATED AR GAF
Win. FL .LﬁJm 101
Ao Ten Thioe 2 a

— D0 MW PL INSULAT 10K
DELOW ThETS

- VAFPOUR (DNTROL LAYER.

-T— = ~ [Z-B6 WM GYPSUM
FLASTERBOAKED
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Construction Typology, with Build-up lllustration for Category | Condition(s)
Moisture Assessment
R20 - Cold flat roof Retrofit Measure: insulation below
4 FOOF MEMBEABE
=== — H MW FLYWOOD
- 160 WM VEWIT ILATED Atk cuAf
[_ fr BETWEEM iIh‘.H.'_-"r'_ IS
TTF -"‘r*['_'r‘ s 125 MM CNrsiM FLASTER BOLED 4 n/a
| | | | f |
f r | .L.'qu 50 WML PU FolM, [NsSOLATION
\f 1/ | u |
"'J‘-'I u“,‘ ["‘L’l“"""l”\rk_-l;f,_kl*- FOlL FAFEE FACIME
2.5 W SPSOM PLASTEEBDARD
N21 - Warm roof - concrete
TOLF MEMEBR ANE
- 25 M FU FRAM b
INEULATION -
. 2I5MM CONCRETE (AVCL at
least as
2 moisture
resistant as
- 160 WL UMVENTIL ATED roof water-
AIR GAP proofing)
176 MM GYFEUM
RASTERBLARD
R21 - Warm flat concrete roof Retrofit Measure: insulation
above
EODF MEMBRANME b
- 256 MW PU FDAN
INSDLATIDN (AVCL at
{7 VAPOUR (DMTROL LAYEY, least as
|
!, Aa et 715 MM CONCFETE mplsture
$ oBha Ut f resistant as
[ W
b o _
| " ik ———— DML OKVENTILATED roof water
! SO —— W AR Gl proofing)
| o |
' l Z.6 ML CYPSOM
e . PLASTERBOARD
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Construction Typology, with Build-up lllustration for Category | Condition(s)
Moisture Assessment
N22 - Inverted roof - concrete
- B GEMNEL
—— 90 M WS INSDLATIDN
1 - 1 n/a
} — f — ELOF MEMERANE
1 A.DO r{_'f p t——— 16MM DNCRETE
l 'I)"" '..'.l |
|
| E—— ——— P 100 e UMVBMTILATED
' =y AlR GAF
!__ : LR T s T2 BEWW GIPSOM
T-”“ Pl = i L L T e o -'".J».!’.«*EREM.TEI'
R22 - Inverted flat concrete roof Retrofit Measure: insulation
above
T g
Ryl 3 B0 MK GEM
| ﬁﬂ_gé%ﬁ,." Ens bt 1] 1"'-‘1 ﬂm EL
| R
|Iﬁﬁﬁ_‘:ﬁ|ﬁ . 'I|'|||'|.". A 26 Wi XPe MSOLATION
J II [ II II ( | [ ( I.I I| .I 1
OUUUY | 1 n/a

- ROOF MEMESKAME
- ZIBEMWMM CDHNCERETE

- B0 UM UMVENTILATED
AR, GAP

[Z-5 MM PO
FLASTERBOARD
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Appendix D — Key Findings from
Connective Effects in New Buildings using
THERM junction modelling

Thermal Bridge Description - Risk Assessment

SAP . e
Junction between a partial fill

Ref .
cavity external wall

E20 Exposed suspended timber floor | A common construction solution for this
(normal) junction type has a mould growth risk.

E21 Mould growth could occur in colder / wetter

conditions or with greater discontinuity of
Exposed concrete slab floor . ) . . o .
. G . insulation at the junction. Where this junction
(inverted) with insulation above . .
slab is used, a bespoke calculation should be
used to show that the risk of mould growth is
acceptable.

E21 Exposed concrete slab floor Can be considered to be a robust junction
(inverted) with insulation below against the risk of mould growth but still
slab contains a considerable thermal bridge.

E23 Balcony within or between Mould growth could occur in colder / wetter
dwellings, balcony support conditions or with greater discontinuity of
penetrates wall insulation insulation at the junction. Where this junction

is used, a bespoke calculation should be
used to show that the risk of mould growth is
acceptable.

Cantilevered balconies with no thermal break
are becoming rarer as a construction
technique since the thermal bridging values
associated with the construction are very high
and detrimental to compliance with AD L.

E24 Eaves (insulation at ceiling level - | This junction can be considered to be a
inverted) robust junction against the risk of mould

growth.

E25 Staggered party wall between This junction can be considered to be a
dwellings robust junction against moisture risk.
Thermal Bridge Description - Risk Assessment

SAP . -

Junction between a fully filled

Ref .

cavity party wall
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P1 Concrete beam and block floor This junction can be considered to be a
ground floor - with insulation robust junction against moisture risk.
above

P7 Exposed concrete slab floor This junction can be considered to be a
(normal) with insulation above robust junction against moisture risk.
slab

P7 Exposed concrete slab floor This junction can be considered to be a
(normal) with insulation below robust junction against moisture risk.
slab

P8 Exposed concrete slab floor This junction can be considered to be a

(inverted) with insulation below
slab

robust junction against moisture risk.
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Appendix E - Key Findings from Connective Effects on Retrofit
cases using THERM junction modelling

Ground Floors Risk Assessment
Uninsulated ground bearing floor / Solid wall - IWI Mould growth risk

Robust against mould growth - insulation at floor level
Insulated ground bearing floor / Solid wall - IWI helps mitigate moisture risk
Uninsulated ground bearing floor / Solid wall - EWI Mould growth risk

Mould growth risk - insulation at floor level does not
Insulated ground bearing floor / Solid wall - EWI mitigate the moisture risk and worsens the situation.
Uninsulated suspended Ground floor / Wall junction - IWI Mould growth risk
Insulated suspended Ground floor / Wall junction - IWI Robust against mould growth
Uninsulated suspended Ground floor / Wall junction - EWI Mould growth risk

Mould growth risk although insulation at floor level helps

Insulated suspended Ground floor / Wall junction - EWI reduce moisture risk

Uninsulated ground bearing floor / Below DPC solid wall - EWI + Edge Robust against mould growth

insulation

Insulated ground bearing floor / Below DPC solid wall - EWI + Edge Robust against mould growth, although Insulation at floor
insulation level increases moisture risk

Uninsulated suspended Ground floor / Below DPC solid wall - EWI + Edge Mould growth risk
insulation




Insulated suspended Ground floor / Below DPC solid wall - EWI + Edge
insulation

Mould growth risk although insulation at floor level helps
reduce moisture risk

Insulated suspended Ground floor / Below DPC solid wall - Extended EWI +

Edge insulation

mould growth risk although insulation at floor level helps
reduce moisture risk

Windows

Window head - cill - jamb / solid wall - EWI

Robust against mould growth

Window head - cill - jamb / solid wall - EWI and reveal

Robust against mould growth - external reveal insulation
reduces risk

Window head - cill - jamb / solid wall - IWI

Mould growth risk

Window head - cill - jamb / solid wall - IWI and reveal

Mould growth risk - internal reveal insulation reduces risk

Upper Floors

mid floor edge with solid wall - IWI no floor edge insulation

Robust against floor surface mould growth

mid floor edge with solid wall - W1 - floor edge insulation

Robust against floor surface mould growth

Stair string - IWI - no stair string insulation

Robust against mould growth

Stair string - IWI - stair string insulation

Robust against mould growth - Installing insulation over
the stair string reduces risk of mould growth - equal
amounts must be applied above and below stair tread to
benefit.

Exposed Floors

Uninsulated timber exposed floor - IWI

Mould growth risk

insulated timber exposed floor - IWI

Robust against floor surface mould growth
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Uninsulated timber exposed floor - EWI

Mould growth risk

Insulated timber exposed floor - EWI

Mould growth risk

Uninsulated exposed timber floor (Inverted) - IWI

Robust against ceiling surface mould growth

Insulated (between joists) exposed timber floor (Inverted) - IWI

Robust against ceiling surface mould growth

Insulated (external) exposed timber floor (Inverted) - IWI

Robust against ceiling surface mould growth

Uninsulated exposed timber floor (Inverted) - EWI

Robust against ceiling surface mould growth

Insulated (between joists) exposed timber floor (Inverted) - EWI

Robust against ceiling surface mould growth

Insulated (external) exposed timber floor (Inverted) - EWI

Robust against ceiling surface mould growth

Balcony or walkway support penetrates wall - EWI

Mould growth risk

Balcony or walkway support penetrates wall - IWI

Robust against mould growth

Eaves

Cold roof(insulation at flat ceiling level) - EWI - no wall plate insulation

Mould growth risk

Cold roof(insulation at flat ceiling level) - EWI - wall plate insulation

Robust against mould growth - Installing insulation
around the eaves (without restricting loft ventilation) can
eliminate a risk of mould growth when both loft insulation
and EWI are installed.

Warm roof (sloping ceiling) - IWI and loft insulation with no sloping ceiling
insulation

Mould growth risk

Warm roof (sloping ceiling) - IWI and loft insulation with sloping ceiling
insulation between rafters

Robust against mould growth
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Warm roof (sloping ceiling) - IWI and loft insulation with sloping ceiling
insulation below rafters

Robust against mould growth

Warm roof (sloping ceiling) - IWI and loft insulation with sloping ceiling
insulation between and below rafters

Robust against mould growth

Warm roof (sloping ceiling) - EWI and loft insulation with no sloping ceiling
insulation

Mould growth risk

Warm roof (sloping ceiling) - EWI and loft insulation with sloping ceiling
insulation between rafters and across wall plate junction

Robust against mould growth

Warm roof (sloping ceiling) - EWI and loft insulation with sloping ceiling
insulation below rafters

Robust against mould growth

Warm roof (sloping ceiling) - EWI and loft insulation with sloping ceiling
insulation between and below rafters, and across eaves junction

Robust against mould growth

Careful consideration is needed when designing retrofit insulation measures for a junction of this type.

Gable at roof junction

Gable (300mm insulation at ceiling level) - EWI

Robust against mould growth

Gable (300mm insulation at ceiling level) - IWI

Robust against mould growth

Installing either EWI or IWI wall insulation at a gable is low risk in terms of surface temperatures at the junction with a well-insulated loft.

Uninsulated warm roof - EWI

Mould growth risk

Internally insulated (below rafters) warm roof - EWI

Mould growth risk

insulated (below and between rafters) warm roof - EWI

Mould growth risk

This junction is vulnerable to mould growth which is difficult to address
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Roof

Cold roof insulation / external wall - 100mm Loft insulation

Mould growth risk

Cold roof insulation / external wall - 300mm Loft insulation

Mould growth risk

300mm Loft insulation - no loft hatch insulation

Robust against mould growth

300mm Loft insulation - 50mm loft hatch insulation

Robust against mould growth - loft hatch insulation
greatly reduces risk

Other

External Meter boxes - EWI no insulation behind meter box

Robust against mould growth

External Meter boxes - EWI insulation behind meter box

Robust against mould growth - behind meter box
insulation greatly reduces risk
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