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Agenda

e |EA EBC Projects:

— Annex 14, Condensation and Energy

— Annex 24, Heat, Air and Moisture Transport

— Annex 41, Whole Building Heat, Air and Moisture Response

— Annex 68, Design and Operational Strategies for High IAQ in Low Energy Buildings

— Annex 86, Energy Efficient Indoor Air Quality Management in Residential Buildings
e Materials in structures and in contact with indoor environments

— Vapour retarders

— Moisture buffering

— Bio-based solutions

e Climate change, Quality, and Caring for sustainability
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Energy in Buildings and

IEA EBC Projects

» Annex 14 - Condensation and Energy (1987 - 1990)
— Heat, Air and Moisture conditions (HAM) for Surfaces

W
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Glaser’s method

Prof. Dr.-Ing. H. GLA;SER, Gétiingen M&Uerhferk lsolf'erung PU{Z
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“kg/m?

Mitteilung der Forschungsgruppe fir Warme- und Kaltetechnik im Max-Planck-Institut fur S

GRAPHISCHES VERFAHRE
SUCHUNG VON DIFFUSI!

Der Difftisionsvorgang durch mehrschichtige Wande 148t s:
des Dampfdruckes abhdingig vom spezifischen Diffusionsw
eines graphischen Verfahrens sehr leicht auch dann méglich,
ausscheidet. Das Verfahren eignet sich ferner zum Erm
Sperrschichten und zum Verfolgen instationdrer Diffusior

oy

g

Graphical method for investigation of diffu
The diffusion of water vapour through walls consisting of
the water vapour pressure is determined as a function of the
by means of a graphical method which s still applicable
wall occurs. The method allows further for the determinai
a vapour barrier and for the determination of unsteady |

8

Méthode graphique pour analyser les proc
La diffusion des vapeurs d’eau & travers des murs compo.
suivi, st la pression de la vapeur est connu en fonction de la
étre effectué a Paide d’une méthode graphigue méme si
Cette méthode s’applique également & lz détermination de
et a Pexamen des procédés non stutionnaires de diffusior

3
S

Jamptdruck P, Temperatur t

- Steady state Py T p

L

. . . 0 7,’1;5 2-nt B : : 275 j
Water vapour diffusion (only) L . S S LA su L

» Simplified boundary conditions Bild 3. Temperatur- und Dampfdruckverlauf in einer Kihiraum-
wand
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Danish Building Research Institute
SBI Guidelines (SBI Anvisninger)
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Energy in Buildings and

IEA EBC Projects

» Annex 14 - Condensation and Energy (1987 - 1990)
— Heat, Air and Moisture conditions (HAM) for Surfaces

* Annex 24 - Heat, Air and Moisture Transport (1991 - 1995)
— HAM for Envelope structures
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2% wDos - Initial test
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Energy in Buildings and

IEA EBC Projects

* Annex 14 - Condensation and Energy (1987 - 1990)
— Heat, Air and Moisture conditions (HAM) for Surfaces

* Annex 24 - Heat, Air and Moisture Transport (1991 - 1995)
— HAM for Envelope structures

* Annex 41 - Whole Building Heat, Air and Moisture Response (2003 - 2007)
— HAM for Whole buildings

W
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Moisture Buffering
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Determination of
Practical MBigture Bu

(Climatic Chambers)
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MBYV Classification
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The Thermal Simulation Tool

 Calculation of the thermal condition of buildings
* Energy balance
* Multi-zone model

Heat gains from solar radiation, people, light & equipment
Heating and cooling systems

Heat and air exchange between zones

Infiltration and venting

Various ventilation systems

Heat recovery

Surface temperatures

Shading conditions

14 August 2023 DTU-UMD Workshop on HVAC and Dehumidification Technologies
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Whole Building Moisture Model

* Finite Control Volume model for moisture
* Moisture transport by vapour diffusion

* Transient equations mainly like in existing moisture
transport model for building envelopes

* Material properties needed:

— Sorption curves
— Moisture dependent vapor permeability

e | ewis relation determines moisture transfer coefficient at
surfaces

14 August 2023 DTU-UMD Workshop on HVAC and Dehumidification Technologies
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Node Points in Indoor Air and Constructions
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Humidity Balance for Zone Air

The following influences are considered:
* Humidity transfer from adjoining constructions

 Contribution of humidity from various sources and
activities, e.g.:
Person load, laundry and drying, bathing, cooking, industrial
processes, humidification/drying

« Supply of humidity from outdoor air
« Supply of humid air from ventilation systems

* Humid air transferred from other zones (mixing)
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Example: Indoor Humidity Conditions
in a Dwelling

W

“+Fiskas16Moist.dis - BSim2000 =] E3
File Edit Application Yiew Help
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e 20 mm mineral fiber boards
in ceiling

* 13 mm painted plasterboard
as cladding of inner walls
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Humidity in Living-room, June
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Consequences on Comfort
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Bio-based solutions
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Moisture in Insulation
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Energy in Buildings and

IEA EBC Projects

Annex 14 - Condensation and Energy (1987 - 1990)

— Heat, Air and Moisture conditions (HAM) for Surfaces

Annex 24 - Heat, Air and Moisture Transport (1991 - 1995)

— HAM for Envelope structures

Annex 41 - Whole Building Heat, Air and Moisture Response (2003 - 2007)

— HAM for Whole buildings

Annex 68 - Design and Operational Strategies for High IAQ in Low Energy Buildings (2014 - 2020)
— HAM and chemistry for whole buildings

W
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IEA EBC Annex 68

Design and Operational Strategies for High IAQ in Low Energy Buildings
Operating Agent: Carsten Rode

W

» Subtask 1: Defining the metrics. Provide indices:
IAQ and energy consumption.

» Subtask 2: Pollutant loads in residential
buildings. Collect data on transport, retention
and emission properties of VOC’s under
temperature, humidity and airflow conditions.

» Subtask 3: Modelling — review, gap analysis and
categorization. Review, gap analysis and
classification of models. Gather reference cases for i ‘
entire buildings. I IR

» Subtask 4: Strategies for design and control of cﬂ::::;gs:,::':gms | FEE::;:;& _
buildings. State-of-the-art for and from: building S S
designers, facility managers, manufacturers, housing
developers and authorities.

» Subtask 5: Field measurements and case
studies. Collect case studies among participants.

Review of measuring technology.

ST2

Pollution data

14 August 2023 DTU-UMD Workshop on HVAC and Dehumidification Technologies
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Similarity Approach - Aspiration

Modelling of heat, air and moisture flows is well established for:
- Materials,

- Assembilies,

- Whole buildings.

Similarities in physics and mathematical treatment also with gaseous diffusion and retention of volatile
organic compounds (VOCs).

Evolution of IEA EBC Annex projects: Annex 24 -> Annex 41 -> Annex 68
CHAMPS: Combined Heat, Air, Moisture and Pollutants Simulation

Provision of models, tools and data.

14 August 2023 DTU-UMD Workshop on HVAC and Dehumidification Technologies
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Similarity in Diffusion Models

General Fick’s law for diffusion of a gas x:
-]c)iczﬁ’ = _Kx ’ vpx
where:

iy Diffusive flux of the constituent x, kg/m*s
K. Vapour conductivity of the constituent x, kg/(m-s-Pa)
p, Partial pressure of constituent x, Pa

For water vapour diffusion (v), with:

K(@) Dv,air(T) f(e)
v\Y1J ™ VRVT i
the flux is calculated as:
oV Dv,air (T) f(e ) v
Jayr = LRT 1) VP,
where:

D, .. Diffusion coefficient of water in still air, m?/s
4,  Vapour diffusion resistance factor, -

R, Gas constant for water vapour, J/(kg-K)

T Absolute temperature, K

6, Volumetric liquid moisture content, K

For VOC diffusion:

voc o

]dl']f - Dmvcm - DeVCa
where:

ji Diffusive flux of the VOC, kg/m’s

D, Diffusivity of VOC in material, m*/s
C, Total mass of VOC per volume of material, kg/m®

D, Effective Diffusivity of VOC in pore air, m*/s
C, Mass of VOC per volume of pore air, kg/m®

Using:
Vp,..=R T-VC, (isothermal conditions)

the flux as function of Vp, . becomes:

yoc K V Dvoc,air (T) V
-]dlﬁ - voe ¥ Proc = ILlVOCRVOCT Proc
where:

iy Diffusive flux of the VOC, kg/m®s
. Partial pressure of the VOC, Pa
Diffusion coefficient in still air, m?/s

Absolute Temperature, K
R Specific gas constant of VOC, J/kgK

voc

Proc

D

voc,air

14 August 2023
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Similarity in Retention Models

Water vapour (sorption curve) VOCs
Relative humidit Partition coefficient C,|
m
Q= pv _ 1 6,(RH)
pv,sat (T) % RHd.tg‘cup | RHwem:p Cm _Kma Ca 5$((\a
. I . | o
Moisture capacity 2 S0,y 2 20 ver It also means: N
o6 =
_ / . _ .
5 - Relative humidity De - Kma Dm C -
8(0 a
"Partition coefficient” for water vapour
ow_ p06 _ pRT 17,300 167-10°"
a0 = A= T 5 “Acrolen | 627 516100
w2 gy Pusa(T) 1.740 1744079
RT 7 266 7.33-1010
where: ' 2,940 4.84:107°
w  Absorbed moisture content, kg/m’ aphthalene 03,000 % 0_10
Y Tumidiy of ar, kgim’
e Density of water, kg/m3 968 2.68-10

Gas constant for water vapour =461.5 J/(kg-K)

14 August 2023 DTU-UMD Workshop on HVAC and Dehumidification Technologies
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Results — Deliverables

The , results can be found on the -

homepage http://www.iea-ebc-annex68.org/

D1: Report on for high IAQ and energy efficiency in =

residential buildings Eoo

D2: Report on in energy efficient residential EBC &)

buildings under in-use conditions | = T . EBC &

D3: Report on of IAQ and energy efficiency - ¥ &

review, gap analysis & categorization a s AIF IRy Desighahd LA

D4 Report on Current ottt ol
covering indoor air quality, ventilation design

and control in residences

D5: Report on —
documentation of residential buildings, with regards to performance on
achieving optimal combination of good IAQ and low energy use

D6: A for IAQ simulations

14 August 2023 DTU-UMD Workshop on HVAC and Dehumidification Technologies
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Energy in Buildings and

IEA EBC Projects

Annex 14 - Condensation and Energy (1987 - 1990)

— Heat, Air and Moisture conditions (HAM) for Surfaces

Annex 24 - Heat, Air and Moisture Transport (1991 - 1995)

— HAM for Envelope structures

Annex 41 - Whole Building Heat, Air and Moisture Response (2003 - 2007)

— HAM for Whole buildings

Annex 68 - Design and Operational Strategies for High IAQ in Low Energy Buildings (2014 - 2020)
— HAM and chemistry for whole buildings

Annex 86 - Energy Efficient Indoor Air Quality Management in Residential Buildings (2020 - 2025)
— HAM and chemistry with smart controls for whole buildings

14 August 2023
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CHANGING CLIMATE

I
CO; emissions for SSP-based scenarios Temperature for SSP-based scenarios over the Risks
and C1-C8 categories 21t century and C1-C8 at 2100 can be

represented as
“burning embers”

ssps.g5  4C7

color shading shows

C1-C8 category RFC1

& Unique and

100 color shading shows threatened systems
5 range for SSP3-7.0 gc s
an SSP1‘2,6\N SSP5-8.5
= 4 SSP3-7.0 4
8_, 50 ; - ,
C} T
4 SSP2-4.5 - 1
R %
. . SSP1-2.6 . ‘ 2
0 = SSP1-1.9 = £
6 1 1 5]
, SSP1-1.9 =
" } 0 ——— 0
b) Scenarios and pathways across AR6 Working Group reports c) Determinants of risk
Category o GHG emissions scenarios RCPy** in
inwGll ~ Category description (SSPx-y*) in WG| & WGl WGI & WGl
— - = : N
1 limit warming to 1.5°C (>50%) Very low (SSP1-1.9) Climatic

with no or limited overshoot Impact-

-_—_ -

c4 limit warming to 2°C (>50%)
@5 limit warming to 2.5°C (>50%) 9
.. . . esponse
(€)) limit warming to 3°C (>50%) Intermediate (SSP2-4.5) RCP 4.5
c7 limit warming to 4°C (>50%) High (SSP3-7.0)

I[PCC SIXTH ASSESSMENT REPORT
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Fonden
BYG-ERFA

The purpose of the foundation is to disseminate
experiences on technical matters in construction to
thereby increase the technical quality.

The dissemination takes place primarily through
the publication of experience sheets based on
established technical issues.

But also other forms of experience gathering and
dissemination can be used to promote the purpose.
The foundation's purpose is non-profit/charitable.
Dissemination is to subscribers in the building
industry.



BYG-ERFA

Experience sheets

Title

Narrative

* 18-20 new or revised experience sheets
(2—4-pages) are issued per year.
Each sheet describes a known building physics
or engineering problem in construction. Caption

» Suggestions for topics come from BYG-ERFA's
technical expert group, the board, the secretariat, Problem
the author group, subscribers, organisations, and
other parties of the industry.

Reason
« In special cases, a warning sheet may be issued pr‘:fgltehrﬁ
notifying of a known technical issue that has arisen
in construction.
» The sheets are accepted as General shared lllustration

technical knowledge, which may be used in
disputes in court.

Front page

Fugtadaptive dampspaerrer
i uventilerede paralleltage

I de sener &r har der veeret anvendt
fiers typer sakaldte fugtadaptive
dampspaerrer i uventierede, trasbase-
rede parallettage med en tagmembran
som tagdaskning — undertiden med
fugtskader til folge. Et vamnt tag vil
derfor | mange fifeelde vere en bedre
lesning, fordi det kan vaere vanskeligt
at opfylde de mange begrasnsende
betingelser for den korrekte anven-
delse af en fugtadaptiv dampspeerre.
En Abnet nordvendt tagfiada med récsvampa-

skadar som feige af ulisiracideelig hensyniagen
il skyggeforholdene pé tagaden.

Byggstokniske erfaringer

an
(27) 1909 04

EMNEORD
Dampspar | Fugt | Tage

Indiedning
Fugladapiive dampspaarrer har | de senere
artier ofte vasret anvendt | uventiierede,

ved lav RF er Z-vaerdien hej, og ved hoj RF
er Z-vaerdien lav. En fugtadaptiv damp-
SpesrTe kan veere en homogen folie eller

Undertiden har denne lesning dog vist sig
at give anledning t fugtskader | form af

wsat af forskelige folelag
med spedalegensiaber, som medforer,
at Z veerdien ogsa zencies som foige af

rad, svamp eller som foige
af utistraskieli opmisksomed pé o
‘ganske restricive anvendelsesbetingeiser

Som altemative losringer anbefales
detat anvende et varmt tag eller evt. et
venterst tag.

Hvad er en fugtadaptiv dampspzerre?
En fugtadapiiv dampspeerme er en mem-
bran med vanddamp-difiusionsmodstand
fherefter kun benzsvnt Z-vaerdi), som af-
haenger af den relative ufttugtighed (RF) |
den omgivende uft

c

VINTER SOMMER
Lav overflade- Hej overflada-
temperatur temperatur

solbestréling

DE
1
|
1
|
|
1

Lav RF, hej Zvardi | Hoi R, lav Z-vaordi
INDE20°C

Figur 1. Principsiitss af konstruktion med fugt-

adaptiv membvan. Der &r cpacatiat vanddamp-

diffusion Under vinterforhoid 0 udterring nedad
Under sommerforhold

fugtiransportens retning.
Den

langs tagkanter. Fugtadaptive dampspaer-
rer kan ikke anvendes over fx svemmehal-
ler eflr andre rum med hoit fuglinhoid i

rurmluften, dvs. | f 4

o herover. Her anvendes en varmiags- @
konstruktion, hvor den overvelende del af
isoleringen ligger uden pé den beerende

p
4 langt nede | konstruktionen som muigt,
nomatt direkte under Nar

tagfiaden er solbeskinnet om sommeren,
drives fugten ned mod den fugtadaptive
dampspazme, huor RF bilver hoj, og med
en lav Z-vaerdi vil der derfor ske en udtor-
ring mod det underiiggende rum, figur 1

I et fidiigere BYG-ERFA blad ' omiales
&n esidre type fugtadaptiv dampspase
benasunit Hygrodiode.

Dampspaener med et forhold p4 1:5
mellem 7-vaerdien ved lav og hej RF be-
fegnes som fugtadaptive.  Det anbefales,
at en fugtadaptiv dampspasre mindst nar
en Z-veerd ved lav RF pa 50 GPa s mékg
for at undgé for stor opfuglning og dermed
fugtdeformation af det trasbaserede under-
lag. For et specifikt produkt kan der evt.
angives en systemiosning med andre do-
lumenterede egenskaber.

Forudsastninger vedrerende rumkiima
Erfaringen viser, at rumkimaet heist mé
ligge i fugtbelastringskiasse 2 svarende t
det hojst forventelige boligkima. 2 Normalt
benytiede vidrum i baliger kan henregnes
il samme fugtbelastningsiiasse.

Det frarédes, at fugtadaptive damp-
spasner anvendes | fugtbelasiningskiasse
3, dvs. i boliger, fvor beboelsestzstheden
kan veere ukendt og derfor hej, eller i tage
aver idrestshaller med mange tiskuere.
Som alternativ kan anvendes et varmt tag
eller evt. et ventileret tag, hvis tagets ud-
formning muligger den fomadne ventilation

et biad i kun envences: Moren Bnuchoim

Z-vaerdi ses angivet med forskelige
enheder. | Danmark anvendes sle-
des partialdampiryk ved fastsattelse
af Z-veerd, der betegnes med 7, med
enheden GPa s mP/kg.

Internationalt anvendes aekviva-
Ient lurtiagstykkeise s, med enheden
meter (m) som mél for diflusionsmad-
stand. Omregningen mellem de to
enheder erca. Z =5,

Ovrige forudszsininger

Forudssstningemne for anvendelse af en

fugtadaptiv dampspaare er, at:

= tagfladen er fuldt solbeskinnet en stor
del af &ret. Konstruktionen kan derfor
normalt kun anvendes ved tage med lav
hasidning — typisk mindre end 10 grader
- eller hvor der er en ensidig taghasid-
ning mod retninger fra SO over S t SV,
Fugtadaptive dampspasrrer er derfor
ke velegnede il rejste tage.

= en fugtieknisk radgiver har foretaget en
fugtteknisk beregning.

= ingen dele af taget ligger | permanent
skygge forérsaget fx af store traser,
bygninger aller hojere baliggende
byaningsdele, brandkamme, murkroner
eller elevatortime.

= derikke pa taget anvendes nogen form
for grenne tage med mindre forsvariig-
heden af det er dokumenteret.

Date

Thematic
indexation

Illustration

Solution

Fact box

Improvement



BYG-ERFA

Experience sheets

* 18-20 new or revised experience sheets
(2—4-pages) are issued per year.

Each sheet describes a known building physics
or engineering problem in construction.

» Suggestions for topics come from BYG-ERFA's
technical expert group, the board, the secretariat,
the author group, subscribers, organisations, and
other parties of the industry.

* In special cases, a warning sheet may be issued
notifying of a known technical issue that has arisen
in construction.

» The sheets are accepted as General shared
technical knowledge, which may be used in
disputes in court.

Prevention

Back

« taget ikke deskkes med soloeler

« taget ikie er permanent daskket af vand.

« tagets overfiade ke er afskeemmet af fi
en af tegl- eller betontag-

sten eller en ventileret regnskaem.

» tagdeskningen ikke har en blank (strd-
lingsrefiekterende) overflade. Tagdaek-
ning af mork tagmenbran eller af zink er
velegnet.

* elementer fortrinsvis fyldes heit med
isoleringsmateriale imellem de baerende
ribber. Elementer, som ikke er helt fyidt
med isoleringsmateriale, ma kun oplsag-
ges vinkelret p4 taghesldningen, fordi
der i ikke helt udfyidte elementer oplagt
paralleit med taghaeidningen vil kunne
samles fugt | elementets ovre del som
foige af termisk betinget opdrif

Udbedring af fugtskadet tag
Efter at skadede byggematerialer er
fiernet, kan der ske en ombygning til et
varmt tag eller evt. et ventileret tag, hvis
skademne ikke er omfattende — ellers ma
iaget udskiftes. Fugtskader vil normalt
vazre | tagets ovre del, dvs. i (Krydsfiner-)
tagunderiaget og de overste om af de
baerende ribber. Ved udbedring fiemes
fagbelsegning, tagunderlag og de ska-
dede dele af ribberne, som udtorres ti
et fugtindhold pa max. 20 %. Ribberne
forstaerkes evi. ved péioring, siledes at
der opnds den fornedne bareevne og
tagkonstruktionsheide. Beregningen af
varmeisolering i det ombyggede tag ud
fores i henhold til  eller & Det vil med de
i dag gasldende isoleringskrav | BR18%

. ger har en iav
Z-yzardi.

« alle saminger | den fugtadaptive damp-
speere er Iufttzst tapede/Kissbede over
et fast underiag med en af leverandaren
anbefalet tape eller et Kiasbemiddel (sy-
stemprodukt)

Anvendeise

En fugtadaptiv dampspaerme anvendes
hwvor den fulde konstruklionsheide | en
trasbaseret paralieiagskonsiruktion (fadt
tag eler heldingstag) enskes anvend ti
placering af isoleringsmaterizke mellem de
basrende ribber. Herved opnas den bedst
mulige: U-veerdi ved en given konstruk-
tionshajde (fibbehajde) betinget af de
statiske forhold for tagkonsiruktionen

Lufttasthed

Som alle andre dampspeser skal fugt-
‘adaptive dampspaerer monteres, si
loitfiaden er luftizet. Det er vigiigt, at sam-
lingeme mellem elementeme biiver
luftizette. Det samme geeider tilsiutninger
1l vaagge 0g ovenlys samt gennemierin-
ger. Erfaringen viser, at Iuftiasthed bedst
opnés ved at anvende lukkede elementer
(tagkassetter).

Indvendig beklzdning

For at der kan ske udieming igennem den
fugtadaptive dampspaeme om som-
meren, md den samiede Z-vaerdi af ma-
terialerne imellem den og indeluften ikke
veere over 10 GPa s mA/kg.

‘Som incivendig beldsedining kan der
anvendes diffusionsabne materialer x af
gips, tresbaserede plader samt treeuld-
betonplader. Der mA ikke anvendes over-
fladebehandinger med stor Z-vaerd, fx
alkydoliemaling

Der ma kke isoleres pa den varme
side af den fugtadaptive dampspeerre.

Amindelige gipsplader kan genmales
adskilige gange med aimindeige over-
fladebehandiinger, nAr tagkonstruktio-
nen har hat leflighed ti at udtemre et par
some.

vaere med en U-veerdi pa
typisk 0,12 W/MAK.

Ombygning il varmt tag

Efter at evt. skadede byggematerialer er
fiernet, udizegges der et nyt (krydsfiner)
tagunderiag med en tagmembran, som

skal fungere som dampspzsrTe | det gen-

opbyagede tag

Der isoleres oven pa denne damp
spaeme. Den nye dampspzerre skal — for
at undga kondens — vaere placeret sa-
ledes i konstruktionen, at den nye iso-
lering har en isolans, som er mindst 1,5
gange den eksisterende konstruktions
isolans i fugtbelastningsklasse 2. * For
at undgé en urimelig tyk isolering over
dampspzzren er det ix en mulighed at
fiene 100 mm isolering i det eksiste-
rende tag og isolere med 200 mm oven
pé den nye dampspasme og dermed
opné forholdet p4 mindst 1,5 mellem
den udvendige isolerings isolans og den
eksisterende konstruktions isolans. Der
suppleres med yderligere isolering og
afsiuttes x med en traditionel tagmenm-
bran.

Ombygning til ventileret tag

Efter at evt. skadede byggematerialer er
flemnet, pafores ribber, saledes at der
opnés den pnskede hejde for den ven-
tilerede konstruktion med tilstraskkelig
varmeisolering og et ventilerst hulrum
pa min. 45 mm over isoleringen. Denne
Iosning forudszetter, at der kan etable-
res de foredne ventilationsé&bninger
langs tagkanterne. Der suppleres med
yderfigere isolering. Der afsiuttes med et
(krydsfinenjunderiag palagt en traditionel
tagazekning.

Byggefugt
Ligesom alle andre traskonstruktioner
skal traskonstruktioner med en fugt-
adaptiv dampspasrTe beskyttss mod
nedber under byggeprocessen. Det
geslder bade tagelementer og tagkon-
struktioner opbygget pé stedet.

100 % RF

‘ Figur 2. Tvasrsrit vadkep arvendt tl maing af
7w

Fugtindholdet | en nyproduceret trae-
konstruidion kan ogsA betragtes som
byggefugt. Det er vigligt, at frae indbyg-
ges med et fugtindhold pa hejst 20 %.
Naermere omiale af byggefugt findes i °.

Maling af Z-vzerdi

Z-veerdi af bla. foller (dampspeerer) be-
stemmes ved sékaldte terkop- og vad-
kopmaiinger. ? For fugtadaptive damp-
speerrer benyttes en torkopmaiing ti be-
stemmelse af vanddamptransport opad

interforhold) og en for @

en tilsvarende maling af nedadrettet -
vandamptransport (sommerforhold)

il begge mAlinger benyties en kop
(dase) som vist pé figur 2, hvor den fugt-
adaptive dampspearre placeres som et
tastsluttende 140, Ved torkopmaling er
der lav RF | koppen. Ved védkopmaling
er der hej RF | koppen
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A BYGGESKADEFONDEN

About the Danish Building Defect Fund

* |s a privately owned institution established by law in 1986 (The Law on
Public Housing).

 Established due to poor quality and an extensive number of building defects
in public housing in the 1960s and 1970s.

« Comprices new public housing since 1986. Since 2011 The Fund comprises
publicly subsidised renovations and since 2021 renewals in publicly
subsidised private housing.

« Covers up to 95 % of the costs for repairing building defects for 20 years
after finishing the building, renovation or building renewal.



A BYGGESKADEFONDEN

The purpose of The Danish Building Defect Fund

Carry out year-one and Give financial support to Communicate findings to
year-five building the repair of building the building sector to
inspections defects prevent building defects



A BYGGESKADEFONDEN

Percentage of serious failures at
year-one inspections

[%]
30

mmm Percentage of serious failures in new buildings at the year-one inspection
mmm Percentage of serious failures in renovations at the year-one inspection

25 mmm No serious falilures found in building renewals at the year-one inspections
in 2021 and 2022
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SOLUTION

as AIR-TIGHT asrosseie

AUTOMATIC D E MAN D
CONTROLLE D MECHANICAL VENTILATION SYSTEM WITH
HEAT RECOVERY

International Building Physics Conference 2012 Global Building Physics — Keynote lecture

28 May 2012
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VENTILATION

e Should be sufficient
But not more (demand control, personal ventilation)

e Natural
e Mechanical _ Heat recovery col
an
e Balanced Ve
e Hybrid _ _ h = o
office "‘/:_ N—- L
e Heat Recovery S | @irump
P e -—./ \h‘--_ & P E E
- “ | / \‘_____ “ - i i Intake
’ REve
@ \Fan E :
IR S Sttt Kttt
T\ Culvert

Heat recovery coil
Electrostatic

precipitator

80 International Building Physics Conference 2012 Global Building Physics - Keynote lecture 28 May 2012
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BUILDING ENVELOPE

e Thermal insulation
e Windows
e Thermal bridges

e Thermal mass and Phase
Change Materials (PCM)

e Roofs and attics

e Basements, crawl spaces, and
floor on ground structures

e Shading systems
e Durability
e Moisture and mould

International Building Physics Conference 2012

Global Building Physics - Keynote lecture

28 May 2012
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BUILDING SERVICES

e \Ventilation

e Energy supply systems, incl. heat pumps

e Domestic hot water
e Controls

e Shading / passive cooling techniques

e Lighting and daylight
e Integrated solutions

e Low temperature heating / High temperature c

International Building Physics Conference 2012

Global Building Physics - Keynote lecture

28 May 2012
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Physical properties of building products


Photo from Sisimiut, Grenland, by Martin Kotol
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