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Our history

Since our founding, we've been at the forefront
of the gr?en bwldlng moyement, constantly Our parent company, MacCann and Byrne, is founded in Athboy,
researching and developing new systems that County Meath.

meet the needs of our customers and the

O 1906 A~

Our parent company, MacCann and Byrne, is founded in Athboy,

planEt' County Meath. McCann and Byrne successfully trade as an

. . _ independent hardware merchant supplying hardware and timber
Ecological's parent company is MacCann & Byrne, a family-owned products to the Irish market. The company remains family owned to
hardware and timber company steeped in history that has been this day.

established on the same premises in Athboy since 1906.

—
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O 1906 v

QOur parent company, MacCann and Byrne, is founded in Athboy,
County Meath.

2000 v

Ecological Building Systems launched as a subsidiary company of
MacCann and Byrne.

2007-2008 v

Ecological Building Systems launch in the United Kingdom.

2009 v

Centre of Knowledge launched in Athboy.

2013 v

UK offices and warehouse are moved to Carlisle, Cumbria

2020 v

Re-launch of ecologicalbuildingsystems.com.

(O 2022-2023 v

Ecological Building Systems in Ireland becomes an independent
limited company

Our growth



Products & Systems With Sole Distribution In Ireland & UK

! Pro Clima Air & Windtight Membranes, Tapes & Seals Optime Airtight Downlighter Boxes

pro clima”
u curex Cutex Wood Fibreboards ...i_.‘ii... ELKA Strong Board - Diffusion Open Racking Board
DIASEN Diasen Cork Lime Thermal Plaster 7 BOSIG Bosig Phonotherm 200 thermal bridge insulation
cALsiTHErm  Calsitherm Climate Board H\JBQ AURO Natural Paints
CLIMATE BOARD

FINS&?‘M FINSA Technical Structural Panels

&9 IndiNature® Hemp/Jute Insulation

Bio-based construction systems

wellhofer Wellhoefer Insulated Airtight Attic Hatches CELENIT | CELENIT Wood Wool Boards
®
Grass insulation batts
m\’/‘:':; or InVENTer Decentralised Ventilation With Heat Recovery SGM,I}AM!IH,EB,M
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Compatible Thermal Solutions for Historic Buildings

Presentation Overview

o Retrofit strategies

o Moisture - impact on buildings

o Primary drivers of moisture ingress

o Moisture and its relationship with
internal wall insulation on solid masonry
walls

o Internal Wall Insulation Systems

o Case Studies
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Moisture And Its Impact On Building

lll-considered retrofits will often result in moisture related
damages such as;

» decay of bricks due to freeze-thaw,

e structural rot of timber joists,

e condensation in attics leading to roof failure or,

 mould growth at cold surfaces, which is a potential health
risk for occupants

"Except for structural errors, about 90 percent of all building
construction problems are associated with water in some way”
(ASHRAE, 2011)
90%
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The Energy Efficiency and Moisture Balance Conundrum

Moisture related damage
= frost damage

e

r Ice crystals

Damage due to high
wind driven rain load
respectively
insufficient frost
resistance

Salt Damage

Wood Rot Ground Source'amp

ecological systems




Cavity Wall

Ashlar with Ashlar with

. Rubble wall with brick backing rubble backing
1 brick wall Rubble wall brick backing

Solid Wall

[]llll“llll:l#

Ref: https://fet.uwe.ac.uk/conweb/house ages/elements/section2.htm
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https://fet.uwe.ac.uk/conweb/house_ages/elements/section2.htm

Moisture And Its Impact On Building

Not to scale y #
Thermal solutions must account for the *‘
local climate...especially when ot _
upgrading single leaf masonry walls. '! b o

VERY SEVERE

100 or mare

SEVERE

56.5 10 less than 100
MODERATE

3340 less than 56.5

SHELTERED
Borless

*Context: understanding the building's history,
setting, construction, condition, occupancy pattern,
etc.

*Coherence: adopting a consistent, integrated,
whole-building approach to all aspects of new-build
and retrofit.

«Caution: identifying, assessing and managing
moisture risks, and, where knowledge is limited,
erring on the side of caution.

*Capacity: ensuring adequate capacity in building
systems rather than over-optimising, to allow for
unexpected or changing circumstances.

WWW.crisas com info@crisas.com 01925 321 888

Ref: Joseph Little Architects
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Moisture And Its Impact On Building

A :QL"'- X o >' ‘

Thermal solutions must account for the
local climate...especially when
upgrading single leaf masonry walls.

Spell Map

Indeé(4

.52
*Context: understanding the building's history, .50
setting, construction, condition, occupancy pattern, .48
etc. .46
*Coherence: adopting a consistent, integrated, .44
whole-building approach to all aspects of new-build .42
and retrofit. =4o
«Caution: identifying, assessing and managing .38
moisture risks, and, where knowledge is limited, 36
erring on the side of caution. &

*Capacity: ensuring adequate capacity in building
systems rather than over-optimising, to allow for
unexpected or changing circumstances.

https://www.met.ie/distribution-of-driving-rain-in-ireland
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Solidwalls

Primary drivers f
of moisture ingress )

o External Climate
(wind driven rain, snow, frost,

humidity)
o Internal moisture
(Cooking, washing, plants, etc) The mechanisms of heat transfer The mechanisms of moisture transfer
] conduction vapour diffusion m
o Built in moisture within building %‘ — . ) m
materials apour convection Z=

' <! radiation capillary action + surface diffusion m
o Ground source damp

Ref: Joseph Little Architects



In New Build Or Retrofit A Building Should Be Seen As

P
AR Historic England

Energy Efficiency and
Traditional Homes

Historic England Advice Note 14

“A Whole building approach seeks the best balance”
Historic England 2020

AIRTIGHTNESS

VENTILATION

- \-Smart+ = Exhaust air 1| Basc controlier

THERMAL BRIDGING

U-VALUE

ecological

A System

LOW RISK

Interior insulation

Vapour pressure / Saturation pressure

MATERIAL TYPE

systems



Impervious Cold Surfaces, Poor Drainage And High
Internal Humidity Can Lead To Wet Buildings

Poorly maintained
rainwater goods
Blocked gutter .
RAIN
Timber Lintel - Wet Rot
External render
stripped off

Water penetration /'

Cement painting Impervious plaster and or
o exposed stone impervious paint
through crack
' :
Hard impervious render Condensation, mould growth
: | Uninsulated concrate flaor and or paint (traps moisture} -
: i ——a'8
External ground level ———=
raised Paving
Dense concrete
floor

LIQUID WATER ACCURMULATION

Source: DEPT. OF HOUSING LOCAL GOV AND HERITAGE 2024

ecological systems



Permeable warmer surfaces, effective drainage

Rafter
Lath amd

Wall plate plaster ceiling
i . Good eaves and well
Rulbisle bedding for wall plate <2 o i i e inatin maintained rainwater goods
Fubble wall with ime mortar RAIN
- : Evaporation of moisture
Lime render —= - i Lime mortar pointing | L iineiey -

[or lime render with

breathable paint) —_— .
| - Internal lime plaster with

breathable paint

Flagstone floor — T : L .
Land Drain

:l Breathing Floor

¥ 3 Ground source moisture

Source: DEPT. OF HOUSING LOCAL GOV AND HERITAGE
2024

ecological systems
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Cold Qutside

Warm, humid, less dense
air rizea 1o top of reom and
is drawn in through cracks
and apenings

Convective loops form
when cool air falls and
warm air rises

Condensation
on cold surfaces

Warm Inside

Cool air is more
dense so falls

Cooled and dried
air pushed out the
bottom cpening

Figure 17: Problematic stud and batt interior retrofit with imperfect airtightness

DOE/BSC

ecological

Impervious Non-breathable Insulation Can Result In Similar Symptoms

systems




Unplanned air movement can cause poor thermal
comfort, surfaces become cooler & the risk of
condensation and mould is increased




Demand Controlled reacts to air

Mechanical systems can be designed to extract air S :
quality parameters like CO,

from the building allowing it to be drawn in through
vent openings. Some systems simply push air out of
the building through openings

Some systems work by moving balanced volumes of N Decentralised systems avoid duct
air in (supply) and out (extract) with single room
heat recovering units centrally controlled to work in
pairs (ductless).

networks in complex retrofit and
achieve impressive heat recovery

S —
INVENTEl

Centralised systems are planned
carefully with new builds and must
be in place for airtight buildings

Some systems achieve the same balanced volume of
air in (supply) and out (extract) with using a ducted
network of pipes returning to a central heat

exchange unit.

Cross flow natural or Stack
ventilation can be a useful hybrid
approach to offset overheating
risk... even UK & Ireland are
getting warmer!

Natural Systems respond to pressure differential
across a building envelope generated by wind forces =
and temperature differences both inside and fre
outside.




Thermal Bridges

A break in the continuity of the thermal insulation with a material with a higher thermal conductivity

Solid masonry Internal wall meeting
un-insulated external wall

Objectives:
Reduce heat loss
Raise internal surface temperature

ecological
BUILDING SYSTEMS

exterior

Temperature

129C

16° 47 77° 108 139 149° 200° C

Cloze |

Diocesan Surveyors & Property Managers Conference, 10" May 2023



Solid masonry Internal wall meeting
un-insulated external wall

Cloze |

Woodfibre 60mm

ecological
BUILDING SYSTEMS

Diocesan Surveyors & Property Managers Conference, 100 May 2023



Moisture and its
Impact on Buildings

Thermal Bridging
Window Shutter Boxes

@ ecological
BUILDING SYSTEMS

Wall
Insulated with
Calsitherm

Shutter box
Uninsulated




Latest Guidance From Irish Government

Rialtas na hEireann
Government of Ireland

-
Improving
Flplefanetosashfmewhrm.mpkzﬂnnnfhﬂl Figure 51: Woodfibre insulation board being prepared

Energy Efficiency in
g . . ‘g;nmmﬂrﬂwmmmwmmfm prior to application of finish coat
Traditional Buildings

Guidance for Specifiers
and Installers

e |
Figures 52 and 53: Insulating cork lime plaster sprayed on an uneven wall with reinforcement mesh applied below
finish coat (Photographs by Con Brogan for OFW)

“Any measures that would present unacceptable hygrothermal
risks should be excluded from the short list of measures.”

ecological systems



 The method for calculating U-values of building elements and components is specified in I.S. EN ISO
6946:2017.

 The method for calculating U-values of components involving heat transfer to the ground, e.g. ground
floors and basement walls, is specified in I.S. EN ISO 13370:2017.

e Further guidance on calculating U-values and a list of default values for common building materials can
be found in Appendix A of TGD L.

* Thermal modelling of documented wall build-ups showing the combination and proportion of specific
known Department of Housing, Local Government and Heritage 2.3 Potential Health Risks materials (e.g.
lime mortar, limestone, air) can also be used to derive U-values in accordance with I.S. EN ISO
6946:2017.

* Where in-situ U-value assessment is undertaken, it should be done in accordance with ISO 9869-1:2014.
However, in the absence of acceptance of the ISO 9869 methodology by the European Commission, in-

situ U-values are currently not an acceptable source of data for demonstration of compliance with TGD L
or for use in BER calculations.

Compatible Thermal Solutions for Historic Structures building .com



Complying with Regulations

'Energy Efficiency in

i Any materials used should comply with Parts D and L. TGD D defines proper materials as

materials that are fit for the use for which they are intended and for the conditions in which

they are to be used, and includes materials that:

e bear a CE marking in accordance with the provisions of the Construction Products Regulation

e comply with an appropriate harmonised standard or European Technical Assessment in

accordance with the provisions of the Construction Products Regulation, or

e comply with an appropriate Irish Standard or Irish Agrément Certificate or equivalent with an
alternative national technical specification of any state that is a contracting party to the
Agreement on the European Economic Area, which provides in use an equivalent level of
safety and suitability.

For traditional buildings, it is generally recommended that vapour-open insulations be used to
minimise the risk of surface and interstitial condensation.

Extruded polystyrene (XPS) and polyurethane rigid foam (PUR)/polyisocyanurate (PIR) have a

high vapour diffusion resistance factor, meaning they inhibit moisture from moving through
them, which may retard the evaporation of interstitial condensation.

Compatible Thermal Solutions for Historic Structures building .com



Rialtas na hieeans
Government of reland

Latest Guidance From Irish Government

Product approvals and compliance with Construction Product Regulations

Improving
Energy Efficiency in

Traditional Buildings
Guidance for Specifiers
and Installers

. sombar ot
ADIASEN e
o]
L—— GREEN 5U/L0/NG FUTURE i G GUTEX et [
Declaration of Performance
J e pe——
DECLARATION OF PERFORMANCE ~ CPR-122/2020 DP001EN20442606 g o e
AS——
Redboard pro DECLARATION OF PERFORMANC i s v e e 108
1. i :  Gavener
2. Intended usefes: Dasigned general purposs renderinglplastering mortar for extsrnal and GX-01-0014-04
s, ceilings, colt
3. Manuscurer: Diasen St - zona Indle Berbontina, § - 60041 Sassoferrato (AN) - F"'H"' identification code of the product-type o019 RBP_G_19_0559
. ;: dn:::s — intended use or uses [Thermal insulation board for internal 1. Unique identification code of the product type
g e =S insulation of walls and ceilings e
5. Harmonized standards: EN 998-4:2016. Thermoroom I ;
Nolified bodies: No tasks for the notified body. [Manufacturer redsiane GmbH & Co. KG Lo
Performances X Haferwende 1
& Secared: 28357 Bremen 2 Purpose of use General Part
Tel: +49 421/223149-0 = Tachnical Assessment Body issuing the- Deutsches
Raaction o fre Giass AL Fax: +49 421122 31 49 - 90 Thermal insulation for bulldings schric Inat 11 Bautechnic
Water absorption 0.4 kgimimin®) |E-Mail: info@redstone.de W_ i  Technical Assessment. :
Water vapour permesbilty p=d [System or systems of assessment and [System 1 ol
‘Adhesion 50,10 N FP-B f f constancy of performance System 3 3. Manufacturer o Thermal msulation board made of mineral material
Thermal conductivity (e az) 0,045 WimK —
Burabily 5 [European Assessment Document EAD 040012-00-1201 GUTEX Holzfaserplattanwerk -
e + reastons
Dangerous substances See 505 European Technical Assessment SRy :":h"s GmbH +Co KG e :
28357 Bremen
e e . v in v Technical Assessment Deutsches Insiitut fir Bautechnik 79761 Waldshut-Tiengen BEUTSCHLAND
pe body Germany
‘This declaration of performance is issued, in accordance with Reguiation (EU) No 305/2011, under the Notified ﬁmﬂm"’“" Nomimeiy Vet Manufacturng plant Calitherm
( ) Siikamausiofts Gmai
sale responsibiity o the manufacturer identifed above. [ty e
4. Authorised representative 33104 Paderbarn-Ser
Sige of - DEUTSCHLAND
o standard No authorised representative
Sassolerrato, 30/11/2020
Class A1 8
thes assessment
= 4 tis. EAD 040012-00-1201
System 3 {EU)
| Thermal conductivity EN 12667  |Aowsse) = 0,058 WAmK) 4
Conversion of humidity EN1SO
10456 6. Harmonised standard
Mass-related moisture eontent Unw EN 131712012¢A12015
Uz =0.021
ssroimied mosiore PR Notified body: NB 0672 - MPA Stuttgart
conversion coeflicient iy 1023 °C 1 50% et numidit)
fz = 2,11
(22 1505 e, bty 023 1 80% ot bty
Wisistia conatsionifasior P T — " —
ey 10 20 °C 1505 ot iy s e—
Fro= 1,01
(231 50% el bty 121 °CB0% . bty
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Rialtas na hieeans

Improving
" Energy Efficiency in

. | Traditional Buildings

Guidance for Specifiers
and Installers

HEMP LIME

An introduction to low-impact building materials

Andy Sutton and Daniel Black, BRE

Pete Walker, University of Bath

This Information Paper provides a broad view of
the benefits and limitations of non-loadbearing
hemp lime walls for those considering their use in
eonstruction projects.

Hemp lime is a low-carbon building material
with good insulation properties and robustness.
It is particularly suited to projects where the
design calls for a rendered or rain-screened
external finish, good insulation and minimal
thermal bridges. It is most commonly used in
conjunction with timber frames, but can act as
a non-structural walling element for a variety of
construction types, including lining masonry walls.

This is one in a serles of five Information
Papers and parallel case studies on low-impact
building materials. The others cover straw bale,
unfired clay masonry, cross-laminated timber and
natural fibre insulation.

Hemp haz been uzed for millennia in o wide range of
applications, from zacks and rope through to poper and
ail. It waz one of the first domesticated plants {originally
in China} and waz a mportant material that i
azed form by the Pilgrim Futhers.
Indiustrial hemp i new grown agsin in Eunope and
Merth America, having been benned for a period due to
the connection with cannabis (industricl hemp hes very fatie
active drug. It can be grewm in many temperate climatez,
and in the narthem hemizphers iz usually planted in Agril
and harvested ot the endl of August. Hemp iz o fast-growing
plant. reaching o height of 3~ m ot harvest with o need for
pesticides ar herbicides wfter planting. Onee horvested, cut
inifialy in the field befars
the shiv the woody central core) i seperated from the suter
fiares. The filwes ore exiract= for a variety of uses leg teils
campesies). After fiore extraction, the shi is shredded inta
chips, graded and stared until requined for censiruction.

Ficien:

was taken to America

hemp is sometimes allowed o db

= o

Figure 1. The Renewable House on the Innovation Park ot
BRE near Wosfard. Hers, constnucted with heme fme walls
(Caurtesy of Lime Technalegy)

"When uzed in situ, hemp lime iz applied az a
ron-structural external infill it iz typically cast inzide
farmuvark. Altematively, it can be tpray-apalied against

4 lining board, Both methads reult in 8 homagenesus
solid wall construction encapeulsting a timber frame thar
haz good inzulation propertie: and goad airtightnez:, and
avaids thermal bridgez.

Hemp lime iz mazt commondy & mix of renewalsly
sourced hemp shiv, a specially farmulated lime binder
and water. Hydraulic lime (as oppazed to hydrated
lime). whi
been used in plase of farmulated binders, with the mix
ereated indzpendently although perfarmance can be
less reliabie a3 a result. A groportion of cement is usually

2 able to set and harden under water, has

added o formulated commersial binders to aid the carh
age perfarmance. The quantity of cement used varies
between producers and in many coses has not been
disclosed. However, the addition of pozzalanic maerial
such as pulverised-fuel ash in many farmulated limes
minimizes the use of cement.

Environmental design

CIBSE Guide A

n press

Compatible Thermal Solutions for Historic Structures

BATH ~ EPSRC

.com



EN 16883:2017 Conservation of cultural heritage - Guidelines
for improving the energy performance of historic buildings
Requires a first phase of recognition of the significance and curoPeATANDARD

NORME EUROPEENNE

specific values of the construction based on which unsuitable

measures should be excluded from the intervention design.
Modern buildings designed to block moisture entry (i.e.
capillary breaks , membranes to reduce vapour diffusion,
vented cavities, etc)

On the contrary traditional building are largely characterised
with walls which absorb, buffer and then dry out thanks for
their inherent vapour permeability, capillarity etc.

Great care is needed to ensure the chosen thermal solution
does not compromise this cycle leading to degradation and

moisture accumulation.
Buildings are like fingerprints, with no two the same and the
thermal solution must be carefully considered.



Internal Wall Insulation Systems
Assessing Risk

@ ecological
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Steady State Assessment
Glaser EN 13788

Material Properties

Critical interface

Internal moisture loads

Atmospheric moisture

T - RH (monthly)

loads

T - RH (monthly)

Moisture Response
(Condensation)

ecological systems



Standard Glaser Assessment

Condensation Risk Analysis (no account taken of thermal bridges)

3 - Dwellings with high occupancy and other buildings with unknown occupancy

Jan [worst)  Feb Mar Apr May Jun ul Aug Sep Oct Nov Dec

20.0C 50.1% 20.0C 568.4% 20.0C 56.6% 20.0C 58.7% 20.0C 60.0% 20.0C 64.3% 20.0C 69.0% 20.0C 70.7% 20.0C 67.6% 20.0C 65.0% 20.0C 60.0% 20.0C 50.9%
5.0C B6.0% 50C&4.0% 6.3CE20% 7.9C79.0% 105CT6.0% 13.4C76.0% 15.1C 78.0% 14.0C 81.0% 13.1C 82.0% 10.6C B5.0% 7.0C 86.0% 5.9C 86.0%

Interface Dewpoint Vapour  Saturated Worst Peak Conden-
Temp. Temp.  Pressure V.P. Cond. Buildup sation
°c °c kPa)  (kPa)  (gm?) (gim?)

1 Outside surface resistance

2 Brick outer leaf 5.2 29 0.75 0.88 No

: 18 49 0.86 1.06 No

3 Render, lime-sand 19 50 087 107 No

4 Insulated Plasterboard - 62.5mm (For : : . :

mechanically fixed insulated dry-lining) o I 1 e o

5 Inside surface resistance
Worst case internal / external conditions for graph : 20.0°C @ 59.1%RH / 5.0°C @ 86.0%RH

[ ] [ ] ?
Positive result
b | [ ]
B Internal 2 : S
20°C'| 59.1%RH
15°C |
B M
il \ 4 2
10°C| \ 3
_ v
| AY
| AY
| External \
5°C’| 86.0%RH T T e —— - _ _
0°C |
-5°C Inside Outside
Scale 1:4 Rsi=0.13 Rso=0.04

ecological systems




Standard Glaser Assessment

Condensation Risk Analysis (no account taken of thermal bridges)
3 - Dwellings with high occupancy and other buildings with unknown occupancy
Mar

Jan (worsl)  Feb

Miay Jun Jul

et Nov Dec

Aug
20.0C 59.1% 20.0C 5B.4% 20.0C 58.6% 20.0C 58.7% 20.0C 60.0% 20.0C 64.3% 20.0C 69.0% 20.0C 70.7% 20.0C 67.6% 20.0C 65.0% 20.0C 60.9% 20.0C 59.9%
SO0CEE0% S0CBIO% EICEZO0% 7OCTO0% 1D5CTE0% 13.4C 76.0% 15.1C 78.0% 14.9C B1.0% 13.1C B2.0% 106C B5.0% 7.0C BED% 5.0C 86.0%

1 Outside surface resistance
2 Brick outer leaf

3 Render, lime-sand

4 Diathonite Thermactive
5Diasen Argatherm

6 Inside surface resistance

Interface Dewpoint Vapour  Saturated Worst Peak Caonden-
Temp. Temp.  Pressure V.P. Cond. Buildup salion
C “C (kPa) (kPa) {gim#) {gym?)

5.2 29 0.75 0.88 No
11 17 1.05 1.05 No
18 18 1.06 1.06 344inldan  1637inApr  Yes
19.3 1.3 1.34 2.24 No
19.4 1.8 1.38 2.26 Oin Apr No

Worst case internal / external conditions for graph : 20.0°C @ 59.1%RH / 5.0°C @ 86.0%RH

| External
5°C_ B6.0%RH

Inside
Scale 1:4 Rsi=0.13

Outside
Rso=0.04

Negative result?

ecological

systems




Material Properties

Additional moisture sources:
service conditions

Atmospheric moisture loads

Dry buld temperature
RH
Wind speed and direction
Solar radiation (global and diffuse)
Longwave (cloud index)
Rainfall
Windspeed and direction

Total atmospheric pressure

(Hourly)

Compatible Thermal Solutions for Historic Structures

Moisture Response

(Condensation)

Density, Porosity, u, W/mK, sorption isotherm, liquid transfer coefficient, sorption,
liquid transfer coefficient, redistribution, moisture dependent thermal
conductivity, short wave absorptivity of surface

Internal moisture loads

T - RH (hourly)

Liquid transport (surface diffusion and capillary flow), moisture storage by vapour
sorption and capiliary forces, vapour diffusion, moisture content profiles temp,
rH profiles, Moisture content / time, temp, RH/time

building .com



Hygrothermal Modelling And Its Role In Assessing Risk

Avoiding the Risks: Hygrothermal modelling WU F|®

Computer- assisted simulation 25 years
program for heat and humidity Location: Holckirchen et masonry vl expased o driing i Wurie
transports (dynamic). WUFI® is an = :

a C ro n y m fo r Wé r m e U n d F e u C h te S:;;r:h S N — Mma;::”:a;ie Bu[': j:f]'tv :”:;r“nz'] H[T,EC:; Th[;r;m% VEFLR]E‘

Instationar, which, translated, means e 0 o B
N N Dennert mineral foam insulating beard fbpngpn 28 09 1000 0.04 2

heat and moisture transiency.) oo [ = (R

DIATHONITE EVOLUTION

DAMMSTATTs CI040, KLIMA-TEC-FLOCK, Poesis-Floc, ISOL OUATE

und University, Sweden
. . 52 MASER Datsboes, Gy E0IC it im0 VAol simmribn 15 Lon e e oo
- | {ea C “ | latlc ata S Miateral for thermmal caleulatio | Meterial Information  Hygrothermal Functions

(-7 North America Database

- NTNU Norwegian University of

- Inside and outside temperature g
i I nSide and OUtSide h u mid ity 0 - 0.12 in}. Natural hydraulic lime NHL 5 is also present in the
- Light absorption B e N

it has an excellent fire reaction performance (non-combustible); it

Insulation plaster
Thickness: Up to 4 cm (1.6 inches)

Added te DB: | Nowv 17, 2021
tospine |- |

Manufacturer's notes:
Diathenite Thermactive.037 is an eco-friendly Exterior Insulation

i< not dsmaged by dampness and it is recyclable as an inert at the

- Moisture storage capability e e W
- Capillary action

Lime Silca Brick  hineral Woal Lime Silica Brick Gypzum Plaster

(Data of one reference year at intervals Erues Sockon fnd

of 1 hour
) Current EN 15026: 2023 provides higher accuracy compared
with EN 13788: 2012
ecological systems



Hygrothermal Modelling And Its Role In Assessing Risk

BS EN 15026:2023

BS EN 15026:2023
EN 15026:2023 (E)

Introduction

This document defines the practical application of hygrothermal simulation software used to predict
BSI Standards Publication transient heat and moisture transfer in multi-layer building envelope components subjected to dynamic
climate conditions on either side.

In contrast to the steady-state assessment of interstitial condensation by the Glaser method (as described
in EN [SO 13788), transient hygrothermal simulation provides more detailed and accurate information
on the risk of moisture problems within building components and on the design of remedial treatment.
Hygrothermal performance of building ile the Glaser method considers only steady-state conduction of heat and vapour diffusion, the
transient hygrothermal simulation models which are composed of the formulae defined in this document

components and building elements — Assessment
also take account of heat and m01sture storage latent heat effects and liquid and convective transport

of moisture transfer by numerical simulation

in building practice in recent years, resultlng in a significant improvement in the accuracy and
reproducibility of hygrothermal simulation.

The following examples of transient heat and moisture phenomena in building components can be
simulated by the models covered in this document:

— drying of initial construction moisture;

— moisture accumulation by interstitial condensation due to diffusion in winter;

Copyrighted material licensed to SAl Global for Ecological Building

No further reproduction or distribution permitted. Printed / viewed by:niallcrosson@ecological

— moisture penetration due to driving rain exposure;
— summer condensation due to migration of moisture from outside to inside;
— outside surface condensation due to cooling by long-wave radiation exchange;

b . — moisture-related heat losses by transmission and moisture evaporation.

ecological systems
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Duplicate |
b Delete |

Edit Assembly by:

© Graph

() Table

Project/Case: ETB Waufi Analysis for Wall Assemblies/#6 Stone with PIR withut paint OS
al Assembly/Monitor Positions CrientationfInclinationfHeight | Surface Transfer Coeff. Initial Conditions |
m
m Layer Name Thickn. [m]

Solid Brick, historical 0.45
u Exterior (Left Side) Interior (Right Side)
| 0C0.0C0.040.001
al
m
m
m
m
al
m
m
Assign from Grid
h .
Material Database | Automatic (Il v
100 Fine ~
& Example Cases |
Copy Auto. Grid Def. for Manual Editing
Total Thickness Total Thermal Performance
Thickness: 0.522 m R-Value: 2.73 (m? K)/W

U-Value: 0.343 W/(m? K)

Compatible Thermal Solutions for Historic Structures
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Wufi Assessment
Positive result

Project/Case: ETB Wufi Analysis for Wall Assemblies/#7 100mm Thermactive with Argacem on 450mm Brick without Paint OS

L WP GITGIEGENBLEY | Orientation/Inclination/Height | Surface Transfer Coeff ‘ Initial Conditions ‘

Layer Name Thickn. [m]
Solid Brick. histarical 045

Material Data |

Exterior (Left Side) Interior (Right Side) Diathonite Thermactive 037 (0.002566 m)
0.003
I

Temperature Relative Humidy

@% Sources, Sinks |

=7 New Layer

” [
Duplicate W
i3 Delete | . j
Edit Assembly by: v
| 5 © Graph
ST~ e | /J
IIIII|IIIII||\|||H|H| I

I
Assign from- Grid 9 H.
Material Datab | Automatic (Il) ~

Temperature [*C]
Bl
[2] Auprwny anmeiay

100 Fine ~
P Example Cases |
Copy Auto. Grid Def. for Manual Editing 01/01/2023 01/01/2024 01/01/2025 01/01/2026 01/01/2027 01/01/2028
Total Thickness Total Thermal Perf
’7 Thickness: 0.553 m R-Value: 3.44 (m? K)/W U-Value: 0.276 W/(m?K)
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Planning

responsible retrofit
of traditional buildings

Assessing risks in insulation retrofits using
hygrothermal software tools

Heat and moisture trarsport in internally irsulsied stone walls

Joseph Little, Calina Ferraro & Refial Arregi
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, Architect: Architype
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Irish brick and stone now in Wufi material database
UCD Fabtrads Project

Set out to test 25 different traditional walls

35 traditional walls tested across Ireland
— 17 over winter 2022/23
— 18 over winter 2023/24
—  Each test was run for 6-7 days
—  Software automatically selects best block of data to meet ISO
requirements (min. 72hrs)

1 long-term in-situ U-value test (c.1890 325mm solid brick)
— 11-2023 -11-2024 (ongoing)

ecological systems



Irish brick and stone now in Wufi material database
UCD Fabtrads Project

(1) WUFI materials = a b4
Search materials Q
A All Sources . - Bulk density Porosity Heat Cap. Therm. Cond. Vap.Res.
- Material Mame ‘ ‘ Ika/m’] /] Dikak] W/mig -1
~
- Eraunhafer-IEP B1 historical machine-made red facing brick 1644 0393 850 051 358
Concrete and Screeds E10 historical handmade red facing brick 1282 0486 850 036 17.62
Green and Gravel Roofs B11 historical machine-mads yellow facing brick ‘Dolphin's Barm’ 1724 03815 850 057 26.29
Insulating Materials
R B12 historical machine-made yellow common brick 1842 027 850 064 194.21
Masanry Bricks
Membranes B13 historical handmade red brick 1553 0.2916 850 0.55 1227
Mertar and Plaster B14 historical machine-made red facing brick 1783 03281 850 0.64 33.68
Natural Stone
B15 historical machine-made red facing brick 1860 0291 as0 061 81.81
Wooden Materials; Boards
» Generic Materials B2 historical machine-made yellow common brick 1493 045 850 04 14
» Australia & New Zealand Database B3 historical handmade facing brick (fireclay) 16835 0.2962 &350 094 371
B4 historical handmade yellow common ‘canal’ brick 1359 0483 850 035 138
Japan Database
B5 historical handmade yellow common ‘canal’ brick 1350 0486 850 043 814

Korean Database
LTH Lund University, Sweden B6 historical machine-made yellow common brick 1599 0.391 850 043 227
3 MASEA Database, Germany

B7 historical handmade red facing brick 1549 0408 850 037 1713
I Materials for thermal calculations (fraom DIN 4108-4 or other sources)
. North America Database B historical machine-made red facing brick 1680 0378 850 045 2435
NTNU Norwegian University of Science and Technology B9 historical machine-made red facing brick 1705 0351 850 052 15.72
B Obsolete Materials G1 Carlow granite 2553 0.0306 850 217 220,07
University of Technolegy Vienna, Austria
G2 Ballyknockan granite 2617 0.0143 as0 2.58 10847
User defined |
£ Recycle Bin
ey Hygrothermal Functions " Material Information
Moisture Storage Function No. RH Water Content
[-1 [kg/m’]

Liquid Transport Coefficient, Suction
Liquid Transport Coefficient, Redistribution

‘Water Yapor Diffusion Resistance Factor, moisture-depen...
Thermal Conductivity, moisture-dependent

Thermal Conductivity, temperature-dependent

Enthalpy, temperature-dependent

Mo content in table

Water Content [kg/m*]

Approximate

Relative Humidity [ -]

Import Export Thickness [m]: E] | Assign |[ Cancel l[ Help
B Qs _ ]@?@@ @ .gg;_ﬁ_@ fa e g
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Internal Wall Insulation Systems
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Wall Preparation

Investigate for Damp Penetration Issues
Assess for Salt Penetration
Determine the type of existing plaster

Strip Back Impervious materials and restore the wall surface

@ ecological
BUILDING SYSTEMS
/\/&";’v-’_a\“7 ge”;'"{’e."

How to prepare traditional solid walls for IWI Installation

Best Practices

For optimal performance and longevity of any internal wall insulation system, it is crucial to eliminate
or decrease all sources of moisture in the wall before installation begins. Persistent damp
penetration issues in the wall construction could potentially cause harm to the insulation system or
the structure of the building and must all be thoroughly investigated.

Effective ventilation of the living space is also essential both during the refurbishment period when
wet trades may be employed and over the lifetime of the building to maintain a healthy,
comfortable, and durable living space.

Once an insulation system is installed, it is important to undertake regular maintenance of the
building to ensure moisture related issues do not reoccur.

Please note: Buildings which are prone to flooding are outside the scape of this guidance document.
Additional guidance can be found here: Historic England — Flooding and Historic Buildings.

What to investigate:

e Suitability of the building

*  Existing finishes on the wall

* Condition of the wall

*  Weatherproofing

* Drainage & Ground source damp

* Pipes (internal plumbing & external water goods)

Suitability of the building

The building should be assessed to ensure that it is suitable for insulation. This should consider
external ground levels, runoff patterns, the water table, the existence of a functioning damp-proof
course and if external drainage such as a French drain are present. If the walls being insulated are
below ground level and penetrating damp cannot be addressed from the outside, a waterproofing
system such as Diasen Watstop should be installed prior to the internal wall insulation.

Existing finishes on the wall
The following coverings must be removed from the wall:

* Plastic based paints
* Wallpaper

Impervious coverings like these impede the overall breathability of the wall and can trap moisture
inside the wall preventing evaporation. This can lead to moisture accumulation, mould growth,
structural damage and poor indoor air quality. They can be removed with scrapers, sandblasters,
vapour blasters or a wallpaper stripper.

Once coverings are removed, investigate what type of plaster is present on the walls (if any) to
ensure it is compatible with the proposed insulation system.

ecological systems




Wall Preparation

Remove any impervious coatings from the interior surface first

* gypsum plasters
* hard cement plasters***
» glossy paints

« wallpapers

Note: Lime plaster (if stable) is fine

ecological systems



Look before you leap!

ecological
BUILDING SYSTEMS

Wall depth?

Stone/Brick type?

Exposure (driving rain)?

Existing damp penetration?

Existing external/Internal plaster?

Plaster type both internally and externally?
Thermal Bridging?

Other points (airtightness, ventilation, etc)



Internal Insulation Of Solid Walls

1. Directly rendered natural insulation systems (Gutex woodfibre — hygroscopic

material)

2. Mineral based capillary active insulation systems
Calcium silicate board (Calsitherm)

* Insulating plaster (Diathonite)

3. Timber stud full filled with natural insulation with intelligent membranes

ecological systems



What is a
Hygroscopic
material?

Having a tendency to
capture water molecules
from the air
through absorption

Rice grains bond moisture
before it infiltrates the salt crystals.

Ref: www. hygro.geroldinger.com

When dry rice is exposed to air with high
relative humidity (RH) the rice grains will absorb
water from the air

When wet rice is exposed to air with low RH the
rice grains will release water to the air (drying).



Retro - -
Hvaroscopic IWI Insulation
EcoWall Y9 P

by Ecological Building Systems

Typical U-values for solid brick or stone walls.

Wall Type Diathonite Weoed Fibre U-value
Levelling Thickness (W/m2K)
Plaster (mm) {mm)
220mm (brick) - - 2.19%
220mm (brick) 20mm 40 0.49
220mm (brick) 20mm &0 0.39
220mm (brick) 20mm 20 032
220mm (brick) 20mm 100 0.28
500mm (stone) -- - 2.38*
500mm (stone) 30mm a0 0.44
300mm (stone) 30mm 60 0.36
500mm (stane) 30mm 20 0.30
500mm (stone) 30mm 100 0.26

* uninsulated wall

If standard lime plaster is used {instead of Diathonite) with 60mm of
Thermoroom, the U-value is 1.49W/mK. With Diathonite, itis 0.36W/m
_.\6%‘ —

Passion for natural paints

NATURALLY MADE FROM WOOD

yp
) =
i/ 2022

lime|green
'|5 & DESIGN = BUILD * FITOUT
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What you need

Lime plaster or Diathonite (leveling coat), ~20mm

GUTEX adhesive, ~5mm

Gutex Thermoroom woodfibre boards, 40/60/80/100mm

Lime Green SOLO one-coat finishing plaster, 1T0mm

Accessories (corner beads, mesh, sealing strips etc)



Approaches to Improving
the Energy Performance

of Heritage Properties
in State Care

e

Case Study 2
Block M, Dublin Castle

Ofgma
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Calsitherm Calcium Silicate Board - Main Attributes

A company of the
CALSITHERM® group

o High thermal resistance (A=0,059W/mK)
o Capillary active & diffusion-open

o Mould inhibiting (high Ph value)

o Non-combustible

o Dimensionally stable, self-supporting, &
compression-resistant

o Quick and easy to install

o Harmless to the environment and health

o Pest-resistant

ecological systems



Thermoroom vs Calsitherm vs Diathonite
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Thermoroom vs Calsitherm vs Diathonite

| 012 B (mm:ss accelerated)

% GUTEX' CALSITHERM ZJ/IASEN

MATURALLY MADE FROM WOOD

bubbles
(active)
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capillarity

Calsitherm

ecological
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When is capillary active
insulation most
Important?

In extreme cases...

Existing wall is very thick or very thin brickwork
Very exposed to driving rain

Low capillarity on internal surface (i.e. existing

internal cement render which can’t be removed)
Mortar joints are very small

Existing stone very hard & vapour resistant (e.g.

Slate, Granite, Hard Limestone)

ecological
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Dublin Civic Trust 18 Ormond Quay
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Detailing matters

Continuity

Window reveals

ecological
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Capillary Active diffusion open Calcium Silicate

ecological
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Capillary Active Insulation: Diathonite

Lime Cork Thermal Plastering System

Base coat Finish coat

MPATIBILE

ARGATHERM" .

o

 —

-
“aseem

IL TERMOCAPPOTT
BASE SUGHERO A smrug

THERNAC T 037
s 15Kg

TRASPIRANTE
ECOCOMPATIBILE

{JIASEN

wwn SASER

BIZNUE ¥ OMINONS BUVE 014044 vI0muds I
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Best Practice Guidance Capillary Active Moisture Open Insulation Systems

Cork Lime Thermal Plasters

Cavernous cells Cork
FT e At .

JIATHONITE

1. Diatomaceous earth / 2. Cork / 3. Clay / 4. Natural hydraulic lime

-
—"88008

IL TERMOCAPPOTTO
BASE suemo A SPRUZZO

THﬂI!ABﬂVE.lBT
rnue  19Kg

TRASPIRANTE

Low Diffusion resistance

High capillarity

Low thermal conductivity

Low thermal diffusivity

Al non combustible

High PH giving high resistance to mould

High elasticity with lower risk of cracking g’As

Faster working time compared to conventional lime S SRS
ecological systems
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Option 3

Timber stud with natural insulation and intelligent membranes
Or
Timber stud with natural insulation and vented cavity



IWI Sy

BOmm Gutex woodiibre
sarkingboard, laped whene bull
jointed tor wind tightness 12.5mm
Plasterboard and skim

mineral fibre insuation

18mm 0S8 racking board and air

tightness barrier, bull jonts taped
with Tescon Mo, 1

senvice void

38 x 50mm horizontal counter-
battens at A00mm centres.

241mm TJ timber joists at 400mm
centres, site fabricated in 2400mm
wide cassettes

241mm TJ timber jists as ntols.
over window openings, PUR
insusation i wobs

air-lighiness layer

18mm plywood

12.5mm plasterboard and skim
Tescon profile tape

Optivin Alu2wiood window: timber,
triphe glazed wih argon H

Tescan profis tape

a

Tescon profie tape

18mm phywood

241mm TJ imber joist,

under cils in window openings,

247mm TJ timber joists at 400mm
cenires, site fabricated n 2400mm

wida cassattes.

12.5mm ol skim
service void

38 x 50mm horizontal counter-

batiens al 400mm centres

18mm 0SB racking board and air
tightness barrier, bull joints laped
with Tescon No. 1

mineral fibre insuation -

ecological

stem with independent breathable frame

existing stone bam wal
constnuction with rubbie filed
cavity and occasional theough
slones

inner surface of exsting wall
parged with weak ime/sand’
cement render, 1o provide:
‘wind barrier and inhibit wind-
deiven rain

eanvity, S0mm minimum

2 no. concrate intols

_ siona intol

gun mastic
aluminium casing
PUR insuiation

screr

upatand of preformed,
alaminium eatension cil

prafonmed auminium

extension cill
construction foam

isting stona il

_ PUR insufation

inner surface of exsting wall
parged as above
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Experiences in Ireland and the UK

EUROPA
NOSTRA

2021
HERITAGE AWARD
WINNER

P
A DUBLIN
i’ ﬁ CIVIC

.com
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Stable Conversion — Killarney Co. Kerry
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Sustainable Retrofit in Practice:
Case Study : Main St Cloughjordan

Other Works included

* Reclaimed timber floors & doors

«  A40mm cork lime render at external walls

+  200mm woodfibre insulation under rafters

+  150mm cellulose insulation at intermediate floors

* Reuse of fibreglass & mineral wool in floors

= Passive windows & rooflights to north facade (scoon
front/south windows, doors & shopfronts)

* Airtightness taping at all windows & junctions from
first floor up

*  Proclima Intello diffusion membrane at roof

= MNew natural slates replacing fibre cement

i o= A
Efx- ﬁg.ﬂ-flll'\-l‘l{”

Caelan Bristow MRIAI Design Studio  Main Street Cloughjordan Co. Tipperary



Sustainable Retrofit in Practice:
Case Study : Main St Cloughjordan

—_— NUMBERS : ENERGY

— | ——— = == Buiding Energy Rating (BER)
2EEEEREE

— JI{dE |2 ENERGY PERFORMANCE

== = » Heat Loss indicator [HLI)

- e .. » Estimated preworks = 3.48 W/m2/K

= T 1 *  Projected after works = 1.85 W/m2/K

E = *  Using DEAP we projected 1.6 W/m2/K

: *  QOriginal BER rating at G, 2018 assessment put it at B1
. - (82.37 kWh/m2/yr) and we are aiming for A3 when
complete

] ] * In reality, it's already better!

| | * Electricity bills indicate we used 10,834 kWh for
| i period 10/2020 to 10/2021

*  With floor area of 250 m2 — 10834/250 = 43 L e e e i e e e
| kWh/m2/yr — I, RAC e
= SR *  This is A2 performance (despite 8 months of

i -3 overheating for my mother's apartment)

B » Heat pump on automatic 24 hours/day
. * constant temperature at 20 degrees
] « energy supply is from renewable source

Wy B

Caelan Bristow MRIAI Design Studio  Main Street Cloughjordan Co. Tipperary




Clane farmhouse retrofit 2018 — A2 BER
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Appropriate thermal solutions for historic roofs

ecological systems
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Appropriate thermal solutions for floors

@ eco I Og Ica I Suspended Timber This step-by-step
BUILDING SYSTEMS Floor Insulation: guide provides all the
¥ ; From Above detail needed for a
~alli [Setre and Undern=ath successful mstallation
i Installation Guides of underfloor insulation.

Installation Guide

ecological systems



Installation by AerZeal Ltd

building .com



Mews House Deep Retrofit Prewett Bizley Architects

RIBA Regional Award 2022: Winner

AJ Retrofit Award 2022 — Best
House>£500k: Winner

Retrofit Academy Awards 2022 -
Highly Commended Small Project
Category

ecological systems



Project/Case: Horbury/#2 Soutwest untreated wall heated inside

Assembly/Monitor Positions

Layer Name
Solid Brick, historical

Exterior (Left Side)
|

Orientaﬁonflnclinaﬁoaneight‘ Surface Transfer Coeff. ‘ Initial Conditions |

Thiekn. [m]

Interior (Right Side)

0.228 001 004 C

0.001

—Assign from

Material Database

Grid
| Automatic (Il)

S Example Cases

| 100 Fine

Copy Auto. Grid Def for Manual Editing

L

L

—Total Thickness
Thickness: 0.283 m

—Total Thermal Perfformance

Material Data |

®% Sources, Sinks |

ingr’ MNew Layer |
Duplicate |
i Delete |

Edit Assembly by:

(®) Graph

() Table

R-Value: 1.74 {m* K)/W

U-Value: 0.52 W{(m? K}

Experiences in Ireland and the UK

Construction -

e 228mm brick

* 50mm Diasen Diathonite Thermactive
* Finished with Diasen Argacem lime skim

* Breathable natural paint internally

U value uninsulated — 2.1TW/m2K

U value with 50mm Diasen Diathonite
Thermactive — 0.54 W/m2K

building .com



DIATHONITE THERMACITVE

32 12.31
30 | 1 | 1154
% 28 h rf 1077 §
2 Z
: o
: g
5 3
S T
] :
g 26 | ' | ' | ‘ | ' | ' | ' 10 X

8.46
01/01/2021 01/01/2022 01/01/2023 01/01/2024 01/01/2025 01/01/2026

WIUFIE Pro 8.4; HorburyClose wiip; Came 2: 82 Sourwest unsnened woll hested insice; 290872027

Experiences in Ireland and the UK building .com



DIATHONITE THERMACITVE (0.009181 m)

&
[22] Aupruny asmeiay

G:.|

Temperature Relative Humidity
25
2 I I I I NI I
..................................................................................................................................................... } | I—
&
s
5
w15
@
e
5
oL AR AR AR LA R R SR R R R AR R
10 1 T i T T T T
Water Content [kg/m®]
Layer/Materal Start End Min. Max.
5=
- :m[:’_ Solid Brick, historical 4.50 11.19 4.30 33.00
*DIATHONITE THERMACITVE 31.34 2733 26.91 34.18
*DIATHONITE THERMACITVE 31.34 23.84 2242 31.34
*Diasen Argacem HP 30.00 20.98 16.21 30.00
*Diasen Argacem ULTRAFINE 30.00 2048 16.07 30.00

Experiences in Ireland and the UK
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Post Occupancy Performance

70,000 Fabric Overall
80% reduction 95% reduction
60,000
E _____________________________________________________
£ 50,000
Z
& 40,000
o
E Domestic Electric
C 30,000 W Hot Water
Lid
E 20,000 B Flue Sas Losses
I W Heating Demand
10,000

E—

BEFORE AFTER AFTER
Meazured Bill Data Energy delivered fo house Energy consumed at meter

Figure 2 - Measured Energy Use (Before & After works)

The middle bar shows the effect of fabric improvments alone. The right-hand-side bar also includes the
measured performance / efficiency of the heat pump (360%).
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How much is enough?
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Insulation and retrofit:
Finding the sweet spot

The retrofit challenge

The UK's 29m homes are among the least energy-efficient in Europe with
approximately two-thirds in need of better insulation levels . This includes

8.5 million difficult to treat ‘solid wall’ homes with over 90% of these currently
uninsulated 2 Improving the energy efficiency of our housing stock is vital if we are
to meet our net zero commitments.

Building Regulations throughout the UK provide flexibility on target U-values in
existing buildings. For example, Part L * of the Building Regulations for England
(p26) offers some flexibility when retrofitting existing walls, roofs and floors.

An improved U-value of 0.30 W/(m?2-K) is the target but a ‘threshold’ level of up to
0.70 W/(m2:K) is sufficient for walls, as long as the approach can achieve a simple
payback not exceeding 15 years and is ‘technically and functionally feasible’.

This lesser standard for the thermal element (U-value) is acceptable where

retrofit measures seek to balance the requirements of Part C of the Building
Regulations (England) to protect from the harmful effects of interstitial and surface
condensation, which can lead to mould growth.

English Housing Survey data “ published in July 2023 found that damp and
mould affect 177,000 social homes. The effects of exposure to mould can be life-
threatening, most recently amplified in the tragic case of Awaab Ishak =

024

U-value W/(m2-K)
=t
(1,
(@]

0.50

0.00

\ Uninsulated element with

U-value of 3.00 W/(m2-K)

81%

Uninsulated element with
U-value of 1.50 W/(m2-K)

T

‘Allowable zone’

4

95%
90%

The ‘sweet spot’

100% 100

80

60

40

0 20 40

60 80

Insulation depth (mm)
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Demonstrates that architectural/conservation concerns can be addressed alongside ambitious
energy/carbon reduction targets

Walls were made more moisture open through replacement of cement pointing with capillary active
cork lime thermal plaster and plastic paints replaced with mineral paints

Historic buildings can perform very well, using measures that fit comfortably with their original
building physics and architecture.

A combination of very good fabric measures and contemporary low-carbon heating can work
together successfully and in a genuinely complementary way.

Targeting super low U values is not necessary to attain high levels of comfort and energy
performance.

This demonstration suggests that there is real hope that hundreds and thousands of ‘traditional’
homes in the UK & Ireland can be upgraded responsibly, and in a genuinely sustainable manner.
In order to reach this range, it first requires a ‘good’ fabric first approach.

Architectural ambition can and should go hand in hand with ‘carbon counting’. Both have a crucial
part to play in making places and spaces that will stand the test of time and become truly
sustainable.

To Finish.... building .com



Conclusions

1. Do not get blinkered by U value!! 0.27W/m2K for IWI can significantly increase moisture risk

2. Hygrothermal simulation a key decision support tool to deliver robust long term solutions for IWI on solid masonry walls

3. Unrendered brick walls particularly prone to hygrothermal issues (thermal bridges, joist ends and consider insulation depth)
4. Wall thickness a key consideration, thinner walls more prone to moisture fluxes

5. We would not recommend using VCL's on externally unrendered, unprotected walls, especially in exposed areas

6. Where VCL's are used they must be “Intelligent hydrosafe membranes” and their integrity is critical. Validate with Blowerdoor!
7. Careful Wall preparation essential prior to insulating (remove gypsum, wallpaper etc)

8. Installers should receive adequate training

9. Ensure materials are carefully verified and at very least have relevant DOP or some form of 3" party certification and clear discloser of performance
characteristics

10. A Dublin solution is not representative of the whole of Ireland. Driving rain varies significantly from Belmullet to Dublin.

11. SEAI pilot programme opens the door to assess best practice approaches to sensitively retrofit traditional buildings, but shouldn’t stop there, this is
essential for all traditional buildings

12. A balance can be struck to improve thermal performance of traditional buildings and protect our heritage.

ecological systems
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Meeting zero carbon presents many challenges...

“The greenest building is the one that already exists”

Carl Elefante, former president of the American Institute of Architects

.....but combining heritage protection & carbon reduction can be achieved.



Visit our stand D4 and Best Practice Arena for more detail

@ ecological
BUILDING SYSTEMS

info@ecologicalbuildingsystems.com

lreland: 046 9432104
UK: 01228 711 511

ecologicalbuildingsystems.com



Training and Education
@ecological BN e 3 W

BUILDING SYSTEMS
Products Solutions Downloads Projects Blog About Us

Your region is: Ireland Not right? Change X

Home

Training Courses

DOWNLOAD TRAINING CALENDAR

22nd January 5th February

Virtual training Virtual training Virtual training
Airtightness & Active Moisture Breathable Internal Wall Insulation Airtightness, Weathertightness and
Management Virtual CPD Systems for Single Leaf Masonry Walls Woad Fibre Insulation on CLT Structures
Virtual CPD Virtual CPD

VIEW DETAILS VIEW DETAILS VIEW DETAILS
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Further Readings

© www.igbc.ie

- https://www.heritagecouncil.ie/

©  https://asbp.org.uk/

«  http://stbauk.org/

- https://www.spab.org.uk/

- www.UKCMB.org

< https://www.historicenvironment.scot/

+ BS 5250 - Code of practice for control of
condensation in buildings

+ BS 13788 - Hygrothermal performance of building
components and building elements. Internal
surface temperature to avoid critical surface
humidity and interstitial condensation. Calculation
methods

+ IS EN 15026 - Hygrothermal performance of
building components and building elements.
Assessment of moisture transfer by numerical
simulation

+ PAS 2035/2030:2019 Retrofitting dwellings for
improved energy efficiency. Specification and
guidance

< BS 7913:2013 Guide to the conservation of historic
buildings

ecological systems
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Some More Useful Resources

o . Responsible
anning . A\'7A » Retrofit of
responsible retrofit MOISTURE Traditional
of fraditional buildings

RISK ASSESSMENT ‘ -
AND GUIDANCE T U CIng

RESPONSIBLE RETROFIT
GUIDANCE WHEEL

Assessing risks in insulation retrofits using
are tools
d sace vl

Energy Efficiency
in Historic Houses

Standard Recommendation
S.R.54:2014

o weat Distribution

A Bristolian’s guide to & |BeToL

Solid wall
‘lnsqmlngmtion

ica harsscnabie -
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Thank you

info@ecologicalbuildingsystems.com

© Ecological Building Systems Ltd 2024

This presentation and its content © 2024 Ecological Building Systems. All rights reserved.
Use of this presentation is for informational and educational purposes only. All text,

ECO| I aI images, graphics, and multimedia (unless otherwise stated) are the intellectual property of

0gic Ecological Building Systems. Unauthorized reproduction, distribution, or use of this content
BUILDING SYSTEMS . . . L . e

without prior written permission is strictly prohibited.

Neckorelly Better

info@ecologicalbuildingsystems.com

lreland: 046 9432104
UK: 01228 711 511
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