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Background ananission

Passivhusbyrahas beercommissioned tgroducea hygrothermal analysis &coCocon's
building systeméor six different Scandinavian locatio@imates)andelevendifferent wall
types. The locations areBorlange (Sweden)Gothenburg (SwedenBergen (Norway)
Karasjok (Norwayjyvaskyla (Finlandphd Aarslev(Denmark)

Climatic conditions anthe different types of walls are described bel¢wwput data)

The aim of theanalysiss to obtain results based orthe input datg and toexamine the
performanceand longterm moisturesafety. In order to get a goodverview of the effects
under the different Scandinavian climatic conditions, the locations were chosen with a wide
spread (see map on the front page).

Reservations

The calculationand simulationdor this project arebased orthe submitted sketchesand
input datareceivedbetween202206-09 and 2023-02-03.

Climate dataneeded for the simulationare obtainedrom the following sourceshe Lund
University of Technolog§Borlangeand Gothenburly the Norwegian University of Science
and Technolog{Bergen and Karasjpkhe Finnish Meteorologicahstitute (Jyvaskylgand
the Meteonorm8 programme forAaslev.

Hygrothermal analysis

The simulation was done witWUFI 6.5 Prowhich allowshourly dynamic simulatiorior an
unlimited number ofyears During the process, the following parameters are considered,
among others:

Material properties - these quantities describe the hygrothermal behaviour of the
materials to beexamined bulk density [kg/m?3], porosity [m3/m?3], specific heat capacity
[J/kgK], dry thermal conductivity [W/rK], dry water vapour diffusion resistaneaoisture
storage function [kg/ms3] and liquid transport coefficient of suctiomnd redistribution
[m2/s] (w-value) If applicable, moisture-dependentthermal conductivity[W/m-K] and
water vapour diffusion resistance numbeare also included.The weatherproofing
membrane used in all simulations hassdvalue of 0.05 mand wall type M has an
additional vapour retardewith a sdvalue 0f6.45 m

Climat data - these quantities describe the boundary conditions acting on the internal or
external surface of the building component: rainfall load on the surfdtrémp -h],
depending on theslope and orientation of the component, shortwave radiant flux density
(solar) [W/m?], depending on the slope and orientation of the component, outdoor air
temperature [°C], outdoor air relative humidity [QO0 %4, indoor air temperature [°C],
indoor airrelative humidity [0.10099 andaverage air pressure [hPa] during the calculation
period.



Input data

Construction ofwall type A(used in all places except Kgas:

Exterior

Matenals:

- - Scandinavian spruce fransverse direction

- Air Layer

- - wood fibre board
- - weather resistive barrier (sd=0,05m)

- EcoCocon straw bales

- Clay Plaster

0.025m

0.05m

0.06 m

0.00 m

0.4m

0.025m



Construction of wall type Bused in all places except Kgag:

Exterior Interiol

Matenals:

- - Scandinavian spruce transverse diraction 0.025 m

- Air Layer 0.05m

- - wood fibre board 0.06 m
- - weather resistive barrier (sd=0,05m) 0.0 m

- EcoCocon straw bales 04m

- plasterboard 0.013m




Construction of wall type Qused in all locations except Kajas:

Materials:
- Mineral Plaster 0.008 m
- - wood fibre board 0.06 m
- - weather resistive barrier (sd=0,05m) 0.0 m
- EcoCocon straw bales 0.4m

- Clay Plaster 0.025 m

Exterior Interior




Construction of wall type Qused in all locations except Kajas:

Exterior Interiol

Matenals:
- Mineral Plaster 0.008 m
- - wood fibre board 60mm 0.06 m
- - weather resistive barrier (sd=0,05m) 0.0 m
- EcoCocon straw bales D4m

- plasterboard 0013 m




Construction of wall type Eused only in Kargsk calculations)

- Scandinavian spruce, tranverse direction

- Air layer

- Wood fibre board

- Weather resistive barrier (sd = 0.05 m)

- EcoCocon straw panel

- Clay plaster

0.025m

0.05m

0.1m

0.001 m

0.4m

0.025m




Constructionof wall type F(used only in Karasjok calculations)

- Scandinavian spruce, tranverse direction

- Air layer

- Wood fibre board

- Weather resistive barrier (sd = 0.05 m)

- EcoCocon straw panel

- Plaster board

0.025m

0.05m

0.1m

0.001 m

0.4m

0.013m

Interio
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Construction of wall type Gused only in Kar@sk calculations)

Exterior Interior

Materials:

- Mineral Plaster 0.008 m
- - wood fibre board 01m
- - weather resistive barrier (sd=0,05m) 0.0m

- EcoCocon straw bales 0.4 m

- Clay Plaster 0.025 m
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Construction of wall type Hused only for Kargsk calculations)

Exterior Interiol

Matenials:
- Mineral Plaster 0.008 m
- - wood fibre board 01m
- - weather resistive barrier (sd=0,05m) 0.0 m
- EcoCocon straw bales 04m

- plasterboard 0.013m




Construction of wall type Jonly used inrAarslevs calculations)

Exterior Interior
Materials:
- - Scandinavian spruce fransverse direction 0.025m

- Air Layar 0.05m

- - wood fibre board 0.025 m
- - weather resistive barrier (sd=0,05m) 0.00 m

- EcoCocon straw bales 04m

- Clay Plaster 0.025 m
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Construction of wall type Konly used irAarslevs calculations)

Exterior Interiol

Matenals:

- - Scandinavian spruce fransverse direction 0.025m

- Air Layar 0.05m

- - wood fibre board 0.025 m
- - weather resistive barrier (sd=0,05m) 0.0m

- EcoCocon straw bales 04m

- plasterboard 0.013m




Construction of wall typeM (only used imAaslev's calculations)

Exterior Interior

Materials:
- - Scandinavian spruce transverse direction 0.025 m
- Air Layer 0.052 m
- Weatherboard 365 0.01m
- -0sB 0.012m
- - Weather resistive barrier (sd=0,05m) 0.007 m
- EcoCocon straw panel 04m
- - Vapour retarder 0.007 m
- - Wood fibre board 0.045m
- -0sB 0.012m

- Plaster board 0.013m




Outdoor climate Borlange (Sweden)

Data nfo.

Location: Berlange

Latitude [} 6048 North

Longitude [ 1543 East

Alitude [m]: 140

Time Zone: 10
245ep 0BOct  240ct  OgNov 23N
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I Number of data lines: 8760
1l |
1 |
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Climate Elements

10 Temperature: TA

Relative Humidity: HREL

Additional Data Diag

Global Radiation o1 | Short-Wave Radiation: ISGH, 1SD

Wind: WY, WD

Rain: RN

Mean Temperature [*Cl: 45 Mean Relative Humidity [%} 806

18

s} 22
Sum [mm/al 5715

Mean Cloud Index [ - ]

Solar Radiation Sum [kWh/m®a] Driving Rain Sum [mmy/a]
N N

swW SE

The directiorwith the most drivingrain is east. There is also only moderate solar radiation,
with lower drying capacity than that to the southoranalyse®f plastered wallsthe north-
east orientation is used, as theregsll a lot of driving rain there and also less drying from
solar radiationFor ventilated facades, northward is always the decisive orientation.
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Indoor climateBorlange

The same model building was uskd all simulations: a thrededroom villa with 385 m?3
interior volume.

A ventilationunit delivers0.5 air exchanges per hokwhirlpool bath without (additional)
exhaust farwas added for slightly higher humidity productiejust to be on thesafe side.

Airconditioning is only availablein the form of heating, no active coolingand
dehumidification The set point for heating is 21°C (standard value according to BEN/BBR).

The indoor climate model was based ASHRAE 162021 as this provided theneans to
represent theaboveconditions.For Borlange it looks like this:

40 100 Air-conditioning system
G2 m Temperature W Relative Humidity o5 AC Type Heating only ad
36 floating indoor temperature shift [*C]: 28
& €1l set point for heating [*C]: 210
>
32 = et point for cooling [*C}: 259
0 RH. control setpoint [%]: 50
28 80
26 - Relative Humidity
24 ate
2 1 n n | A 70 number of bedrooms: 3]
20 ( -
65
18 ser eration Rate:
16 &0 El o 5] 0.000131
5 [ ®
2 14 55 E Air Exchange Rate
N H
@ 12 ® User Defined ~
2 T
B 10 =5 Air Exchange Rate [1/hl: 05
B " s 2
G & E  building volume [m’} 385
= =
4 40 =
2
35
o
el 30
4
E]
-6
K3 20
-10
15
12
-14 10
-16
5
18
20 - S @
o A0t Jun " ”
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ResultsBorlange

The following diagram shows the water contentatal andin theindividuallayers.

Wall type A- ventilated facade, plaster on the inside

The wholewall

Tolalt valteninnehall

Balans [kg/m*]

ﬁmz:un-m 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

Even withhighbuilt-in moisture contentgssumed aB0%), the entire wall structure dries
out quite quickly. A simulation over 10 years shows that there is no accumulation of
moisture over the long term. No risk of damage to the building fabrienould, can be
expected if the work is carried out correctly. As the building consists of prefabricated
modules, the risk of internal moisture or leakage is even lower.
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Single layers

Wood fibre behind the air gap:

N
NAnAARAARN

K

[ Wl IysuuIRA

Vaiteninnehdil [kg/m?]

10.19

7.92

2 2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

The wood fibreboard has the chance to dry out dinel moisture contenis alwaydelow
13M.-%and thus far belovthe critical limit

EcoCocon panel (straw):

13

hill [kg/m¥]
|

3
%W IRy

Vatteninnehd

20230101 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

After the deliberately high value at the beginning, the water content driopsediately
and stays well below 10 Mxb all the time.
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Plaster layer:

7 082

n
o
n
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nehall [kg/m?]
>

=
=
~

[2-"W] IpyBuuIuaBA

Vattenin

3 | o35
2 0.24
1 0.12
2023-0101  2024-01-01 20250101  2026-01-01  2027-01-01 20280101 20290101  2030-01-01  2031-01-01 20320101

The moisture content does not take any harmful forms heda the contrarythe layer
helps to improve the indooclimateby buffering the humidity.

Wall type B - ventilated facade, plasterboard on the inside

The whole wall

Totalt valleninnehall

7.5

" 2023-01-01 2024-01-01 2026-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

Even with alot of built-in moisture, the entire wall structure dries out quite quickly. A
simulation over 10 years shows that there is no accumulation of moisture over the long
term. No riskof damage to the building fabric, or mould, can be expected if the work is
carried out correctlyAs the building consists of prefabricated modules, the risk of internal
moisture or leakage is even lower.

20



Single layers

Wood fibre behind the air gap

f

AAAAAAAA AL

10.19

Watteninnehdil [kag/m?]
[ Wl IysuuIRA

9.06

7.92

2 2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

The wood fibreboard has the chance to dry out dinel moisture contenis always below
13 M-% and thus far below the critical limit.

EcoCocon panel (straw):

[2%-"nl IRysuuamA

2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

After the deliberately high value at the beginning, the water content driopsediately
and stays well below 10 Mxo all the time.
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Plasterboard
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2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

The moisture content does not take any harmful forms here

Wall type C- plasteredfacade,plasteron the inside

The whole wall

Totalt vatteninnehall

7.

Balans (kg/m]
o
2

s 2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

Even with high buitn moisture contenf{assumed at 80%j}he entire wall structure dries

out quite quickly. A simulation over 10 years shows that there is no accumulation of
moisture over the long term. No risk of damage to the building fabric, or mould, can be
expected if the work is carriedub correctly. As the building consists of prefabricated
modules, the risk of internal moisture or leakage is even lower.
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Single layers

Wood fibre behindhe plaster

ﬂl 15.09

/\ A A A A AL

Vatteninnehéll [ka/m*]
[%-"W] IRuauuialRA,

8

11.32

25| 1 t 9.43

mmm—m 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01 758

The wood fibreboard has the chance to dry out dinel moisture content is always below
15 M-% and thus below the critical limit

EcoCocon panel (straw):

Vatteninnehél [ka/m?)
[%-"W] IRuauuLalRA

2
2

a21}23-0]411 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2026-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

After the deliberately high value at the beginning, the water content drops immediately
and stayselow 10 M:% all the time.
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Plaster layer

7 0.82

1)
=
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>
3 035
2 .24
1 12
2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

The moisture content does not take any harmful forms here.

Wall typeD - plasteredfacade, plasterboard on the inside

The whole wall

Totalt vatteninnehall

7

N NN

@
s

Balans [ka/m?]

VNN

2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

Even with aighbuilt-in moisture content, the entire waditructure dries out quite quickly.

A simulation over 10 years shows that there is no accumulation of moisture over the long
term. No risk of damage to the building fabric, or mould, can be expected if the work is
carried out correctly. As the building casis of prefabricated modules, the risk of internal
moisture or leakage is even lower.
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Single layers

Wood fibre behindhe plaster

Na g :f

11.32

Vatteninnehéll [ka/m*]

8

[3-" W] IRyauuBl A

25| 1 t 9.43

mmm—m 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01 758

The wood fibreboard has the chance to dry out @he moisture content is always below
15 M-% and thus below theritical limit

EcoCocon panel (straw):

[ Wl IRysuusaeA

Vatteninnehél [ka/m?)

2
2

2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2026-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

After the deliberately high value at the beginning, the water content drops immediately
and stays below 10 Mx all the time.
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Plasterboard:

hall [kg/m?]
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2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01

The moisture content does not take any harmful forms here.
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Outdoor climateGothenburg (Sweden)

Data Inf
& Location: Géteborg
20
B
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Counterradiation Sum [KiWh/m®a]: Mean Wind Speed [mys]: 3
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The directiorwith the most drivingrain issouth-southwest There is ot of solar radiation,
with higher drying capacity than that towardsiost other orientations Therefore, the
southwest orientations used foranalyses oplastered wallsstill witha lot ofdriving rain
but slightly less drying capacityor ventilated facadestraightnorth is always the decisive
orientation.
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Indoor climateGothenburg

Air-conditioning system
ATy
floating indoor ra: 28]
set point for heating [*Cl:

set point for cooling [*C}:

R.H. control setpoint [%]: @

Relative Humidity
Meoisture Generation Rate
number of bedrooms:
Jetted tub without echaust fan: =
User-defined Moisture Generation Rate: []

Rate [kg/s): 0.000131

Air Exchange Rate

Air [1/hl: 03
building velume [m’]:

Temperature [C]
[%] MipiwnH 2AReley

28.Dsc 13-Jan 2BJan 12Fsh 27-Feb 14Mar 20-Mar 13-Apr 2BAp 13May 28May 12Jun 27dun 12Jul 27-ul 1lAug 26-Aug 10-Sep 25.5ep 10-Oct 25.0ct OSNov 24Nov 08-Dsc 24Dsc

28




Results Gothenburg

The following diagram shows the water content in total and in the individual layers.

Wall type A- ventilated facade, plaster on the inside

The whole wall

Tolalt valteninnehall

Balans [kg/m*]

N 2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

Even withhighbuilt-in moisture contentdssumed aB0%), the entiravall structure dries

out quite quickly. A simulation over 10 years shows that there is no accumulation of
moisture over the long term. No risk of damage to the building fabric, or mould, can be
expected if the work is carried out correctly. As the buildaugpsists of prefabricated
modules, the risk of internal moisture or leakage is even lower.
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Single layers

Wood fibre behind the air gap:

Watteninnehdil [kag/m?]
¥
©
B

[ Wl IysuuIRA

2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01 78

The wood fibreboard has the chance to dry out dinel humidity is always below 10 Mo
and thus far below the critical limit.

EcoCocon panel (straw):

[2%-"nl IRysuuamA

2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

After the deliberately high value at the beginning, the water content drops immediately
and stays below 10 Mx all the time.
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Plaster layer:

7 0.82
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2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

Themoisture content does not take any harmful forms hef@n the contrarythe layer
helps to improve the indooclimateby buffering the humidity.

Wall type B- ventilated facade, plasterboard on the inside

The whole wall

Totalt vatteninnehall

Balans [ka/m?]
@

2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

Even with ahigh built-in moisture content (80%), the entire wall structure dries out quite
quickly. A simulation over 10 years shows that there is no accumulation of moisture over
the long term. No risk of damage to the building fabric, or mould, can be expected if the
work is carried out correctly. As the building consists of prefabricated modules, the risk of
internal moisture or leakage is even lower.
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Single layers

Wood fibre behind the air gap:

Hﬁﬁk!kﬁkﬁkﬁkfnfkﬁnﬁk

Vatteninnehéll [ka/m*]
[%-"W] IRuauuIalRA.

N
H

mmm—m 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01 758

The wood fibreboard has the chance to dry out dinel water contentis always below the
18 M-% which is considered to be the critical limit.

EcoCocon panel (straw):

Vatteninnehél [ka/m?)
=
5

[%-"W] IRuauuILalRA

621}23-0]-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2026-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

After the deliberately high value at the beginning, the water content driopsediately
and stays below 10 Mx all the time.
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Plasterboard:
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|

=
=
=
=
=

0.2

2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

The moisture content does not take any harmful forms here.

Wall type C- plastered facade, plaster on the inside

The whole wall

Tolalt valteninnehall

[kame]

s 2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

Even withhighbuilt-in moisture contentdssumed aB0%), the entire wall structure dries
out quite quickly. A simulation over 10 years shows that there is no accumulation of
moisture over the long term. No risk of damage to the building fabric, or mould, can be
expected if the work is carried oworrectly. As the building consists of prefabricated
modules, the risk of internal moisture or leakage is even lower.
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Single layers

Wood fibre behindhe plaster

3
2

Vatteninnehéll [ka/m*]
1
&

[%-"W] IRuauuIalRA.

&

25| ‘ + 9.43

mmm—m 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01 758

The wood fibreboard has the chance to dry out ahd water contentis alwaysbelow
16 M.-%and thus belowthe lowest critical limit.

EcoCocon panel (straw):

[2%-"Wl IRysuuamA

2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

After the deliberately high value at the beginning, the water content drops immediately
and stays belovt1 M.-% all the time.

34




Plaster layer:

2

&

inehdll [kg/m?]
I~}

[2- ] Iguauuwars s

Valtenin

" f ]M ARAAAT
"a

I'M 'IM \M i I‘“ IMIF ‘MIF

2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

The moisturecontent does not take any harmful forms here.

Wall type D - plastered facade, plasterboard on the inside

The whole wall

Totalt vatteninnehall

75|

Balans (ka/m*]

o
in

54 2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

Even with aighbuilt-in moisture content, the entire wall structure dries out quite quickly.

A simulation over 10 yeashows that there is no accumulation of moisture over the long
term. No risk of damage to the building fabric, or mould, can be expected if the work is
carried out correctly. As the building consists of prefabricated modules, the risk of internal
moisture a leakage is even lower.
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Single layers

Wood fibre behindhe plaster

16.98

3
2

Vatteninnehéll [ka/m*]
1
&

[%-"W] IRuauuIalRA.

&

25| ‘ + 9.43

mmm—m 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01 758

The wood fibreboard has the chance to dry out dinel moisture contenis always below
17M.-%and thus belowthe critical limit.

EcoCocon panel (straw):

Vatteninnehél [ka/m?)
[%-"W] IRuauuILalRA

921}23-0]-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2026-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

After the deliberately high value at the beginning, the water content drops immediately
and stays belovit1 M.-% all the time.
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Plasterboard:

0.79

nehall [kg/m?]

Vattenin

| | \‘l | HV | | ||I | W | ‘ ||I | W | ‘ ||I | H

I | ‘

=]
@
8
[%-"W] Ilgyauutuaes

2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01

2031-01-01

The moisture content does not take any harmful forms here.

2032-01-01
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Outdoor climateBergen (Norway)

Datalnfo
> Location: Bergen
g ®
515 Latitude [ 6038 North
g 10
"é.’ 5 Lengitude [*]: 533 East
20
5 Alitude [m} 12
-10

b Tmin 2m (ie 20T iMm ZoMa DAw AW aMay e fun mdm T Boa G 2hAn 0bas 2ese e Ol Eim oo o m
Number of data lines: 8760
%0 A lu ‘ l h i o L 0 A A (Y [/ l‘ul‘l
g !\“ N "I“‘ all “‘J I lﬁ‘h N'l [l A ML Tt i i ' (! \Ii'“'. T
i i WL I

T TR ‘

g a0
5
E =0 Climate Elements
g
10 Temperature: T
o
e
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Relative Humidity: HREL

Additional Data Diag

S U] | Short-WaveRadiation: ISGH, ISD

700
600

Wind WS, WD
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&

g 300
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Rain: RN

Cloud Index: <]

Mean Temperature [*Cl: 8.1 Mean Relative Humidity [%}:  79.2
Max. Tempersture ["C}: 28 Max. Relative Humidity [%}: 99
Min, Temperature [*C}: ~ -0.7 Min, Relative Humidity [%}: 9

Counterradiation

m [kih/ma]: 2758.1 Mean Wind Speed [m/s}: 34
Mean Cloud Index [ -1 0.71 Normal Rain Sum [mm/al: 2421

Solar Radiation Sum [kWh/m?a] Driving Rain Sum [mm/a]

N N

sw SE

The directiorwith the most drivingrain is southsoutheast. There is a lot of solar radiation,
with higher drying capacity than that towards most other orientations. Therefore, the
southeast orientation is used f@nalyses of plastered wallwith stilla lot ofdriving rain

but slightly less drying capacityor ventilated facades, the north orientation is always the
decisive one.
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Indoor climateBergen

Temperature [°C]
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Air-conditi
floating indoor [k

set point for heating [*CJ:
set point for cooling [*Cl:

28
21,0

RH. control setpoint [%]:

Relative Hur

ity
Maisture Generation Rate:
number of bedrooms:
Jetted tub without echaust fan: =
User-defined Moisture Generation Rate: []

Rate [kg/s): 0.000131

Air Exchange Rate
05

Air [1/hl:

building volume [m’]:
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Results Bergen

The following diagram shows the water content in total and initttBvidual layers.

Wall type A- ventilated facade, plaster on the inside

The whole wall

Tolall valteninnehall

[kame]

2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-001 2030-01-01 2031-01-01 2032-01-01

Even with gighbuilt-in moisture contentat the beginning, thentire wall structure dries

out quite quickly. A simulation over 10 years shows that there is couraulation of
moisture over the long term. No risk of damage to the building fabric, or mould, can be
expected if the work is carried out correctly. As the building consists of prefabricated
modules, the risk of internal moisture or leakage is even lower.
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Single layers

Wood fibre behind the air gap:

SLITR L L L A

—

Watteninnehdil [kag/m?]
e
[ Wl IysuuIRA

943

9.06

2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

The wood fibreboard has the chance to dry out dinel moisture contenis always below
11 M.-%and thus far belovihe critical limit.

EcoCocon panel (straw):

[2%-"nl IRysuuamA

2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

After the deliberately high value @he beginning, the water content drops immediately
and stays below 11 M all the time.

41




Plaster layer:

&
=
8

inehdll [kg/m?]
S
S
d
- Wl IRUBuuIBaLE A

Valtenin

B

2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01 2

The moisture content does not take any harmful forms heom the contrary: the layer
helps to improve the indoor climate by buffering the hurmydit

Wall type B - ventilated facade, plasterboard on the inside

The whole wall

Tolall valteninnehall

[kame]

6.

2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

Even withhighbuilt-in moisture contentdssumed aB0%), the entire wall structure dries
out quite quickly. A simulation over 10 years shows that there isacaumulation of
moisture over the long term. No risk of damage to the building fabric, or mould, can be
expected if the work is carried out correctly. As the building consists of prefabricated
modules, the risk of internal moisture or leakage is even lower
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Single layers

Wood fibre behind the air gap:

b g
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Watteninnehdil [kag/m?]
[ Wl IysuuIRA

9.06

2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

The wood fibreboard has the chance to dry out and the moisture content is always below
11 M-% and thus far below the critical limit.

EcoCocon panel (straw):

Watteninnehdll [kg/m®]
- Wl Iy A

2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

After the deliberately high value at the beginning, the water content driopsediately
and stays below 11 M all the time.
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Plasterboard:

inehdll [kg/m?]

- Wl IRyBUuIBaLE A

Valtenin

2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

The moisture content does not take any harmful forms here.

Wall type C- plastered facade, plaster on the inside

The whole wall

Tolalt valteninnehall

Balans [kg/m*]

2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

Thesimulationover 10 years showan increasingpercentage ofmoistureat the beginning
and a relatively high level thereafteFhere is therefore aisk of damage to the building
fabriceven if thework is carried out correctly.
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Single layers

Wood fibre behindhe plaster
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Watteninnehdil [kag/m?]
[ Wl IysuuIRA

2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

The wood fibreboardloes nothave the chance to dry out artie moisture content rises
initially to stay all the time abovthe 18 M-%which is considered the critical lim¥ould
growth is likely andt is therefore not recommended to build in this way in the Bergen area.

EcoCocon panel (straw):

e

Watteninnehdll [kg/m®]
[2%-"nl IRysuumamA

2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

The water content rises in the first years and then remains at a high level throughout.
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Plaster layer:

2

119

&

inehdll [kg/m?]

- Wl IRUBuuIBaLE A

Valtenin

2

2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

This is the only layer that does not give cause for concera.moisture content does not
take any harmful forms here.

Wall type D- plastered facade, plasterboardn the inside

The whole wall

Tolall valteninnehall

[kame]

2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-001 2030-01-01 2031-01-01 2032-01-01

The simulation over 10 years showsiaoreasing percentage of moisture at the beginning
and a relatively high level thereafter. There is therefore a risk of damage to the building
fabric even if the work is carried out correctly.
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Single layers

Wood fibre behindhe plaster

3623

A /

27.17

N

Watteninnehdil [kag/m?]
2
[
2

[ Wl IysuuIRA

2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

The woodfibreboard does not have the chance to dry out and the moisture content rises
initially to stay all the time above the 18 Mt which is considered the critical limit. Mould
growth is likely and it is therefore not recommended to build in this way in thgdsearea.

EcoCocon panel (straw):

g/

Vaiteninnehdl [kg/m"]

3

[2%-"nl IRysuumamA

2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

The water content rises in the first years and then remains at a high level throughout.
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Plasterboard:

Vaiteninnehdl [kg/m"]
- Wl IRyBUuIBaLE A

N
5
=

2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

As with wall type C, this is the only layer that does not give cause for concern. The
moisture content heraloes not take any harmful forms.
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Outdoor climateKarasjok (Norway)

Data Info
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Counterradiation Sum [KWh/mial: 24315 Mean Wind Speed [m/sl: 0.5
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ER)

The directionwith the most drivingrain isnortheast There is alseelatively little solar

radiation, with lower drying capacity than that fountbr exampletowards the south.
Therefore, this orientation is used fanalyses of plastered wallBor ventilated facades,
straightnorth is always the decisive orientation.
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Indoor climateKarasjok

floating rex 28]
set point for heating [*C}:
set point for cooling [*C:
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Relative Humidity
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Jetted tub without exhaust fan: %]
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Results Kargsk

The following diagram shows the watewntent in total and in the individual layers.

Wall type E- ventilated facade, plaster on the inside

The whole wall

Even withhigh built-in moisture content, the entire wall structure dries out quite quickly.

A simulation over 10 years shows that there is no accumulation of moisture over the long
term. No risk of damage to the building fabric, or mould, can be expected if the work is
carried out corretly. As the building consists of prefabricated modules, the risk of internal
moisture or leakage is even lower.

51










































































































