29-11-2019

This project has received fui ..d ngf om the European Uni
Horizon ander
1 grant agreement No 637268

e | || LS

.

Eva B. M@ller Professor

Technical University of Denmark
WP leader, RIBuild

v * Thanks to
Ernst Jan de Place Hansen,
. Danish Building Research
Institute/ AAU
=g Y\ N TN7
Fuktcentrum, Lund,
== Nov 28,2019

@IBulld List of partners

* Aalborg University (AAU) (Coordinator) (DK) = sz

* Riga Technical University (RTU) (LV) B o recnmica nvensiny
» Katholieke Universiteit Leuven (KUL) (BE)  uuven |

* Technische Universitdt Dresden (TUD) (D) QEE‘{;"%RIE%CTﬁ

* Universita Politechnica delle Marche (UNIVPM) (IT)

¢ Technical University of Denmark (DTU) (DK) DU cermenmesevniersie

* SP Technical Research Institute of Sweden (SE) = gwl:’ )
* Haute Ecole Spécialisee de Suisse Occidentale (CH) pct
« INTRO FLEX Aps (DK) INTRO & FLEX Hes-so
* ERIK Architects (DK) ERIKarkitekter e e

www.ribuild.eu 2




29-11-2019

@IBUlld Elements of WP6 and connections

Building is
suitable

Want to
know more?

What about
sustainability?

Other RIBuild Sustainability
documents: WP5 tool
Insulation systems

Material data (methods)
1D, 2D

Want to know
even more? www.ribuild.eu 3

@IBUlld Entering the tool

RIBuild Assessment * Research Check your building  Webtools * Login Register
I3 Building location O Building orientation
Lorem ipsum dolor sit amet, consectetur adipiscing elit. Curabitur ut nisi id turpis Ultrices auctor quis at  Lorem ipsum dolor sit amet, censectetur adipiscing eiit. Curabitur t nisi id turpis ultrices auctor quis at
sapien. Vestibulum ac imperdiet risus, sed sollicitudin velit. Proin condimentum, urma sit amet sapien. Vestibulum ac imperdiet risus, sed sollicitudin velit. Prin condimentum, uma sit amet
malesuada luctus, nibh lorem ullamcorper metus, ac tincidunt neque ex non metus. Pellentesque tortor  malesuada luctus, nibh lorem ullamcorper metus, ac tincidunt neque ex non metus. Pellentesque tortor
velit, dignissim in ipsum ut, sollicitudin convalls mi. i, dignissim in ipsum ut, solicitudin convallis mi.

Lorem ipsum dolor sit amet, consectetur adipiscing elft. Cura
sapien. Vestibulum ac imperdiet risus, sed solicitudin valit
malesuada luctus, nibh lorem ullamcorper metus, ac
velit, dignissim in ipsum ut, sollicitudin conv:
soliicitudin convallis mi.

id turpis ultrices auctor quisat Ml Wall construction

ientum, uma sit amet

Tkt o ek Pelasa ooy, L0 dolor sit amet, cor ‘Curabitur ut nisi id turpis ultrices auctor quis at
e R S e sapien. Vestibulum ac imperdiet isus, sed solfcitudin veit. Proin condimentum, uma st amet
malesuada luctus, nibh lorem ullamcorper metus, ac fincidunt neque ex non metus, Pellentesque tortor
velit, dignissim in ipsum ut. check frost

Location

Entar City or click om map below Submit

S Construction

jor @ Designmuselm panmark Chaose a type of stone or brick s
Elipyven @ TR0 S0 Q) i
HOLMEN

Kongens Have

TorehallemekeH @ KOBENHAVN K @ Amalienbog JAYR Choose an internal plaster or treatment B
8
Ridgetsam © Operaen Q. & cuox prary Wall Thickness: 250
Kongers, @ Ssspituste

Var Frue Kirke NI
farFrue Kike @ o Wall orientation: 180

F «— . .
— Orientation

Select your first pricrity s Select your second priority : Select your third priority

Refresh Results in table

www.ribuild.eu
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@IBuild Prioritise

* Setting the goal
* What is the most important for the user of the tool

Not important Very important
— U-value -
— Environmental impact +
— Mould I o
— Algae I -

www.ribuild.eu

@IBuild Prioritise

Type of systems Thickness of insulation

0 mm
50 mm

@] CaSi based capillary active system
[¥] Mineral wool with vapour barrier

4 Cork
] PUR with CaSi channels

&2 ...

IlOOmm

5 mm
5 mm

www.ribuild.eu 6
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@IBulld Web tool - output (at present)

+ Table with a number of possible solutions selected among

precalculated simulations
— Insulation system and (minimum) thickness

Internal surface temperature
U'Value Insulation lTnsu ati

Environmental
Risk Impact

— Mould risk

— Algae risk -

— Environmental impact sﬁo.&o"“\ :
g

— (Cost) Qﬁ“

www.ribuild.eu
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@IBuild

Heat loss reduction
Insulation material

Detailed information

Mineral wool

100%

0%

Thickness Algae glrowth risk R
xh | |
12 cm I lQ’ﬁ\;(O
Low HIGH
Mould growth risk I
[ | ‘ |
LOW HIGH

www.ribuild.eu
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@IBuild Web tool - input and simulations

(
* Many systems sm @@
. Mony i !

. any m.puts ' % @?j\/@
* Simulations take time vl Q)
* Has to be user friendly = no traditional simulations
+ Catalogue of precalculated solutions

¢
— Similar situations describe what is most likely
— The (lack of) accuracy becomes visible

www.ribuild.eu
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@IBUild Deterministic vs probabilistic assessment

Deterministic assessment of heat loss and frost risk

wall heat loss

low high " good bad
t ] > c ¢ —_—
[ J 1 o N
N§ old ! o £ x
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[
@IBulld Deterministic vs probabilistic assessment
Probabilistic assessment of heat loss & frost risk
wall heat loss . d bad
l hioh 00 a
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@IBulld Detailed information
Ineul | Heat loss reduction
nsulation materia
. s al
Mineral wool
100% . 0%
Thickness Algae glrowth risk R
\
12 cm I lQ’ﬁ\;(O _ﬁ
row 1 HIGH
Mould growth risk I
[ | ‘ |
LOW HIGH
www.ribuild.eu 12
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RIBuild

Typical materials in
historic buildings

* The dominating wall type of historical

building is brick masonry

* Stone walls and wooden frame walls are

more rare

* The most common types of mortars and
plasters used in historical buildings are

made of gypsum and lime

RIBuild

16 Sample Parameters:

*  Wall Core Material

*  Wall Core Thickness
. Wall Orientation

*  Plaster Thickness

—  Outside
— Inside
*  Plaster Material
—  Outside
— Inside

Exterior Climate

Interior Climate

Exterior Heat Transfer
Exterior Vapour Transfer
Solar Absorption

Rain Scale Factor
Interior Heat Transfer
Interior Vapour Transfer
Start Year

Sampling -

>80 Design Samples: , )

. Plaster )
— Exterior-Interior
— None-Interior
— Exterior-None
— None-None

* Insulation Systems
— Insulation Materials
— Insulation Thickness
— Interior Sd Value

www.ribuild.eu 14
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RIBuild

Wall Core Materials:

62 Bricks
25 Natural Stones

Plaster Materials

11 Lime Cement Mortars

Insulation Systems

11 systems

Systems for simulations

10mm - 20mm 100mm - 900mm  25mm - 100mm

RIBuild

Weather
Stations

Partner Countries

159 weather stations

Indoor Climate

EN13788 - Class A and B

Inputs

70
65

16
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RIBuild Inputs

Orientation
Degrees from North: 0, 360 [°]

Wind Driven Rain
Rain Exposure Coefficient: 0.0 - 2.0 [-]

Short Wave Radiation . J )

Short Wave Absorption Coefficient: 0.4 - 0.8 [-] J J’

Long Wave Emission
Long Wave Radiation Components: 0.9 [-]

17

RIBuild Inputs

Heat Conduction

Interior: Heat transfer coefficient: 5 - 10 [W/m2K]

Exterior: Heat transfer slope coefficient: 1.0 - 4.0 [J/m3K]
Vapour Diffusion

Interior and Exterior:

Moisture transfer coefficient: 4*10- - 10*10° x heat conduction
Initial conditions

Temperature: 20°C
Relative Humidity: 80%
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RIBuild

 1-D simulations with Delphin
» Simulation of 5 years

Probabilistic approach:

 Not all situations simulated but chosen by Sobol

) ]
%27%%% ,

method (quasi - Monte Carlo

www.ribuild.eu

Simulations

19

RIBuild

Temperature and moisture conditions at

(0): Algae growth (0.5 mm from outer
surface)

(3) Mould growth (in interface)

(4): Interior Surface (0.5 mm from
interior surface)

e Heat Loss

www.ribuild.eu
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Output of simulations
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rmal insulation of historic buildings
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in historic buildings is

Probability based
LCA/LCC tool -

WHAT?

FOR WHOM?

benefit from the tool.

The potential of energy savings

However, barriers such as un-
certain investments, long pay-
back periods and perceived
credit risk hamper energy reno-
vation of buildings. Life Cycle
Assessment (LCA) and Costing
‘ (LCC) in this field needs to pro-
= perly consider calculation un-
certainties, risks and constra-

=
ﬁ The RIBuild WP tool allows a
“probability-based” LCA and
LCC of buildings energy reno-
vation, taking into account
inputs uncertainties and alter-
native assessment scenarios. In
this way, the user can investiga-
e the affordability and environ-
mental benefits of different
design solutions, analy:
inherent uncertainty and risk.

Building designers and engine-
ers, researchers, real estate sta-
keholders, policy makers can

d Life C}, cle. Software for g Historic
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about > research >

about > network >  news >  press
Research

o tis page B P during the
project fom 20152015,

The exch

The overall approach
Rusuild .
ey, sosanaiiy and Socies

‘The RiBuild SXEU 'd Switzerland. I

it can bt applied 1o Nstos bibings ol over Ecrope.

to World War I 3
brick and fimber framing, t a

these materials.

‘The overall approach

Screening

Case studies and
laboratory tests

be divided P

Guidelines

vof
lop
\)cv\‘; it o\og.es

SIGN UP FOR THE NEWSLETTER

network >

info kit >

Friday, Octaber 25,2019 14:24
Talks about RIBuild
coming up in Denmark
and Sweden

news > press »?

Photo: Jergen True

> Read more

Monday, September 23, 2013 - 15:20
Meet the RIBuilders

Late September, European researchers and
RIBuild partners met in Copenhagen to bring
their findings together.

Join the network

RIBuild invites all national trade associations, trade media and professional networks in
Europe to become RIBuild network partners.

> Read more As a network partner, we offer you the opportunity to disseminate the newest research-based
Inowledge which can bring your member comparies or audiences in the lead of improving

the energy efficiency of historic buildings.

Tuesday, September 3, 2019 - 14:08

| Itis free of charge to become a network partner.
VIDEO: A RIBuild case -
internal insulation of an : s part of the network:
old farmhouse ¥ > youwill receive news, information kits, instruction videos about the RIBuild results during
Do you care about historic buildings? And do : the project.
B e oo | > you will be invited to conferences and seminars about the RIBuild results.
years? | you get the opportunity to arrange lertures held bg alocal RIBuild researcher at relevant
> Read more seminars and conferences in your organisal
ety 5, 2058 - 18108 > you Ignm eventually receive the guidelines on how to install internal insulation in historic
Coming up: Tool for i
environmental and cost
assessment of internal
insulation
The energy saving potential of historic 22
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IBuild Videos on Youtube

ebmo@byg.dtu.dk

[ i

fiuila  Ribuild Project

29 subscribers

HOME VIDEOS PLAYLISTS CHANNELS DISCUSSION ABOUT Q

Uploads B PLAYALL

! Internal insulation of an old | ‘ ) ] DIY testing
g 2 of bricks

farmhouse in Denmark

Internal Insulation of an Old Life Cycle Assessment of DIY Testing of Bricks Testing Bricks in the Lab Internal Insulation of Historic The Importance Of Material
Farmhouse in Denmark Internal Insulation - a short... A Buildings - Desirable but... Testing
122 views + 8 months ago 69 views + 8 months ago
73 views + 2 months ago 119 views + 4 months ago cc cc 1.8K views * 9 months ago 138 views * 10 months ago
cc cc
www.ribuild.eu 23
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