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Background and mission

Passivhusbyrdn has been commissioned to produce a hygrothermal analysis of EcoCocon's
building systems for six different Scandinavian locations (climates) and eleven different wall
types. The locations are Borldnge (Sweden), Gothenburg (Sweden), Bergen (Norway),
Karasjok (Norway), Jyvaskyla (Finland) and Aarslev (Denmark).

Climatic conditions and the different types of walls are described below (input data).

The aim of the analysis is to obtain results, based on the input data, and to examine the
performance and long-term moisture safety. In order to get a good overview 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 calculations and simulations for this project are based on the submitted sketches and
input data received between 2022-06-09 and 2023-02-03.

Climate data needed for the simulations are obtained from the following sources: the Lund
University of Technology (Borlange and Gothenburg), the Norwegian University of Science
and Technology (Bergen and Karasjok), the Finnish Meteorological Institute (Jyvaskyld), and
the Meteonorm-8 programme for Aarslev.

Hygrothermal analysis

The simulation was done with WUFI 6.5 Pro, which allows hourly dynamic simulation for an
unlimited number of years. During the process, the following parameters are considered,
among others:

Material properties - these quantities describe the hygrothermal behaviour of the
materials to be examined: bulk density [kg/m3], porosity [m3/m3], specific heat capacity
[J/kg-K], dry thermal conductivity [W/m-K], dry water vapour diffusion resistance, moisture
storage function [kg/m3], and liquid transport coefficient of suction and redistribution
[m?/s] (w-value). If applicable, moisture-dependent thermal conductivity [W/m-K] and
water vapour diffusion resistance number are also included. The weatherproofing
membrane used in all simulations has a sd-value of 0.05 m, and wall type M has an
additional vapour retarder with a sd-value of 6.45 m.

Climate data - these quantities describe the boundary conditions acting on the internal or
external surface of the building component: rainfall load on the surface [ltr/m?2-h],
depending on the slope 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 [0...100 %], indoor air temperature [°C],
indoor air relative humidity [0...100 %] and average air pressure [hPa] during the calculation
period.



Input data

Construction of wall type A (used in all places except Karasjok):

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 B (used in all places except Karasjok):

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 C (used in all locations except Karasjok):

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 D (used in all locations except Karasjok):

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 E (used only in Karasjok 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




Construction of 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 G (used only in Karasjok 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 H (used only for Karasjok 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 J (only used in Aarslev's 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 K (only used in Aarslev's 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 type M (only used in Aarslev'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 Borldange (Sweden)

Data nfo.

Location: Berlange
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Temperature [°C]
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Additional Data Diag

Global Radiation o1 | Short-Wave Radiation: ISGH, 1SD
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Rain: RN
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Mean Temperature [*CJ: 4.5 Mean Relative Humidity [%}  80.6
Max. Temperature ['C}: 289 Max. Relative Humidity [%}: 99
Min, Temperature ['CL: -31.4 Min. Relative Humidity [%]: 18
Counterradiation Sum [KWh/m®al:
Mean Cloud Index [ - J

_ Mean Wind Speed [m/s} 2.2
_ Normal Rain Sum [mm/al 5715

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

swW SE

The direction with the most driving rain is east. There is also only moderate solar radiation,
with lower drying capacity than that to the south. For analyses of plastered walls, the north-
east orientation is used, as there is still a lot of driving rain there and also less drying from
solar radiation. For ventilated facades, northward is always the decisive orientation.
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Indoor climate Borlange

The same model building was used for all simulations: a three-bedroom villa with 385 m?
interior volume.

A ventilation unit delivers 0.5 air exchanges per hour. A whirlpool bath without (additional)
exhaust fan was added for slightly higher humidity production - just to be on the safe side.

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

The indoor climate model was based on ASHRAE 160-2021 as this provided the means to
represent the above conditions. For Borlange it looks like this:

. 100 Air-conditioning system

G2 m Temperature m Relative Humidity o5 AC Type:
6 floating indoor temperature shift [*C]:
2 & set point for heating [°Cl
>
e o5 set point for cooling [*C]:
o ReH. controlsetpeint [%):
28 80
6 = Relative Humidity
Moisture Generation Rate
1 | 70 number of bedrooms:
20 - Jetted tub without exhaust fan:
18 User-defined Moisture Generation Rate: (]
16 60 Moisture Generation Rate [kg/s]: 0.000131
= ®
B = B Air Exchange Rate
> H
= s User-Defined ~
2 T
gw =5 Air Exchange Rate [1/h:
E K 45 §
. g building volume [m*]:
= =2
4 40 =
2
35
o
-2 30
-4
£
-6
-8 0
-10
15
12
-14 10
-16
s
-18
-20 o

20Dec 13dan 28Jan 12Feb 27-Feb 14Mar 20-Mar 13Apr 28Ap 13May 28May 12Jun 27Jun 12Jul  Z7ul 1TAug 26-Aug 10-Sep 26-Sep 10-0ct 25-0st DBNov 24Now D8-Dec 24Dec
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Results Borlange

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 with high built-in moisture content (assumed at 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:

1.32<
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The wood fibreboard has the chance to dry out and the moisture content is always below

13 M.-% and thus far below the critical limit.

EcoCocon panel (straw):

13

Vatteninnehall [ka/m?]
5 o
—""__|
El

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

[2-"W] IByauuuae s

After the deliberately high value at the beginning, the water content drops immediately

and stays well below 10 M.-% all the time.
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Plaster layer:
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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 here. On the contrary: the layer
helps to improve the indoor climate by buffering the humidity.

Wall type B - ventilated facade, plasterboard on the inside

The whole wall

Totalt valleninnehall

" 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 a lot 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 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:

f

\AANAANAAD AL

10.19

Watteninnehdil [kag/m?]
[ Wl IysuuIRA

I

9.06

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 and the moisture content is always below
13 M.-% and thus far below the critical limit.

EcoCocon panel (straw):

Watteninnehdll [kg/m®]
[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 well below 10 M.-% 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 - plastered facade, plaster on the inside

The whole wall

Totalt vatteninnehall

Balans (kg/m]
o
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

5,

Even with high built-in moisture content (assumed at 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 plaster:

Vatteninnehéll [ka/m*]

8

[3-" W] IRyauuBl A

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 and the moisture content is always below
15 M.-% and thus below the critical 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 M.-% all the time.
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Plaster layer:

Vatteninnehdll [kg/m?]
>
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W
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w
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1
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 D - plastered facade, plasterboard on the inside

The whole wall

Totalt vatteninnehall

Balans [ka/m?]
-
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

Even with a high 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 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 plaster:

Vatteninnehéll [ka/m*]

8

[3-" W] IRyauuBl A

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 and the moisture content is always below
15 M.-% and thus below the critical 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 M.-% all the time.
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Plasterboard:
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The moisture content does not take any harmful forms here.
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Outdoor climate Gothenburg (Sweden)

Temperature [°C]
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Data Info.

Location:

Latitude [*]:

Longitude [}

Altitude [m;

Gateborg

57.70 North

12,00 East

15

10

8760

T

HREL

1SGH, ISD

WY, wo

RN

NE

swW

SE

The direction with the most driving rain is south-southwest. There is a lot of solar radiation,
with higher drying capacity than that towards most other orientations. Therefore, the
southwest orientation is used for analyses of plastered walls, still with a lot of driving rain
but slightly less drying capacity. For ventilated facades, straight north is always the decisive

orientation.
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Indoor climate Gothenburg

Temperature [°C]
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Air-conditioning system
floating indoor ra: 28

st point for heating [C}:

set point for cooling [*C}:
RH. 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:

building velume [m’]:
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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 with high built-in moisture content (assumed at 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:

Watteninnehdil [kag/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 2032-01-01 78

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

EcoCocon panel (straw):

1 13

Vaiteninnehdl [kg/m"]

3
B
[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 M.-% all the time.
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Plaster layer:
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The moisture content does not take any harmful forms here. On the contrary: the layer
helps to improve the indoor climate by 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 a high 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:
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The wood fibreboard has the chance to dry out and the water content is always below the
18 M.-% which is considered to be the critical limit.

EcoCocon panel (straw):
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After the deliberately high value at the beginning, the water content drops immediately
and stays below 10 M.-% all the time.
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Plasterboard:

Vatteninnehdll [kg/m?]
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| lMI lMl .|F|.|.|{|.|.nm
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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 - 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 with high built-in moisture content (assumed at 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 plaster:

2
g

Vatteninnehéll [ka/m*]
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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 and the water content is always below
16 M.-% and thus below the lowest critical limit.

EcoCocon panel (straw):

1 13

Watteninnehdll [kg/m®]
[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 below 11 M.-% all the time.
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Plaster layer:
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The moisture content 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 a high 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 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 plaster:

2
g

Vatteninnehéll [ka/m*]
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[%-"W] IRuauuIalRA.
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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 and the moisture content is always below
17 M.-% and thus below the critical limit.

EcoCocon panel (straw):

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

9

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 11 M.-% 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

The moisture content does not take any harmful forms here.

2031-01-01

2032-01-01
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Outdoor climate Bergen (Norway)

Data Info
E Location: Bergen
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Mean Temperature [*C: 8.1 Mean Relative Humidity [%]:  79.2
Max. Temperature [*CJ: 28 Max. Relative Humidity [%}: 99
Min, Temperature [*C  -9.7 Min. Relative Humidity (%1~ 9
Counterradiation Sum [Wh/m®a]: 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]
I\ i}

sw SE

The direction with the most driving rain is south-southeast. There is a lot of solar radiation,
with higher drying capacity than that towards most other orientations. Therefore, the
southeast orientation is used for analyses of plastered walls, with still a lot of driving rain
but slightly less drying capacity. For ventilated facades, the north orientation is always the
decisive one.
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Indoor climate Bergen

Temperature [°C]
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number of bedrooms:
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User-defined Moisture Generation Rate: []
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Air Exchange Rate
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Air [1/hl:
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Results Bergen

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

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 a high built-in moisture content at the beginning, 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:
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Vaiteninnehdil [kg/m?]

B

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):

[2%-"nl IRysuuamA

=

Vaiteninnehdl [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

After the deliberately high value at the beginning, the water content drops immediately
and stays below 11 M.-% all the time.
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Plaster layer:
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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 - on the contrary: the layer
helps to improve the indoor climate by buffering the humidity.

Wall type B - ventilated facade, plasterboard on the inside

The whole wall

Tolall valteninnehall

s [ka/m®]

Balan:
T —

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 with high built-in moisture content (assumed at 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:
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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 drops immediately
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

The simulation over 10 years shows an increasing 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 behind the plaster:
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Vaiteninnehdil [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

The wood fibreboard does not have the chance to dry out and the moisture content rises
initially to stay all the time above the 18 M.-% which is considered the critical limit. Mould
growth is likely and it is therefore not recommended to build in this way in the Bergen area.

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

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

Wall type D - plastered facade, plasterboard 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

The simulation over 10 years shows an increasing 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 behind the plaster:
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The wood fibreboard does not have the chance to dry out and the moisture content rises
initially to stay all the time above the 18 M.-% which is considered the critical limit. Mould
growth is likely and it is therefore not recommended to build in this way in the Bergen area.

EcoCocon panel (straw):

g/

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

3
H

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"]
[2- ] Iguauusays s

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

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

Dats Info
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1 N

The direction with the most driving rain is northeast. There is also relatively little solar
radiation, with lower drying capacity than that found, for example, towards the south.
Therefore, this orientation is used for analyses of plastered walls. For ventilated facades,
straight north is always the decisive orientation.
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Indoor climate Karasjok
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Results Karasjok

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

Wall type E - ventilated facade, plaster on the inside

The whole wall

Tolall valteninnehall

[kame]

8.5

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

Even with high 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 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:
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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 wood fibreboard has the chance to dry out and the water content is always below
14 M.-% which is far below the critical limit.

EcoCocon panel (straw):

Watteninnehdll [kg/m®]
[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 M.-% all the time.
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Plaster layer:
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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 - on the contrary: the layer
helps to improve the indoor climate by buffering the humidity.

Wall type F - ventilated facade, plasterboard on the inside

The whole wall

Tolalt valteninnehall

9.5

Balans [kg/m*]

85| | || !
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 with a high 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 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:
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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 wood fibreboard has the chance to dry out and the water content is always below
14 M.-% which is far below the critical limit.

EcoCocon panel (straw):

Watteninnehdll [kg/m®]
[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 M.-% all the time.

54



Plasterboard:
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The moisture content does not take any harmful forms here.

Wall type G - plastered facade, plaster on the inside

The whole wall

Tolalt vatteninnehall

Balons [kg/m?]
N
P

. A A A A A A A A
VATV AV AVAVAVAT:

Even with high built-in moisture content (assumed at 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 plaster:
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The wood fibreboard has the chance to dry out and the moisture content is always below
16 M.-%, which is below the critical limit.

EcoCocon panel (straw):
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After the deliberately high value at the beginning, the water content drops immediately
and stays below 10 M.-% all the time.
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Plaster layer:

0.99

=
%~ IRYeuuBaRR A

"amm-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

The moisture content does not take any harmful forms here.

Wall type H - plastered facade, plasterboard on the inside

The whole wall

Tolalt valteninnehall

6.8

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 a high 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 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 plaster:
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The wood fibreboard has the chance to dry out and the moisture content is always below
16 M.-% which is below the critical limit.

EcoCocon panel (straw):
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[2%-"nl IRysuuamA
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After the deliberately high value at the beginning, the water content drops immediately
and stays below 10 M.-% all the time.
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Plasterboard:
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The moisture content does not take any harmful forms here.
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Outdoor climate Jyvaskyla (Finland)
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T Latitude [*]: 62.40 North
]
E
‘é -10 Longitude [*]: 2567 East
2 20
Altitude [ 19
20
Time Zor 20

28.Dee  12Jan  27Jan  1Fsb  28Feb  12Mar  28Mar  12Am  27-Apr  12May  27May  11dun  26dun  11ul 26.0ul 10Aug  25Aup  OB:Sep  24Sep  00-Oct 240t OBNev 23Nev 08.Dsc  23Dee D7

A ) v—v‘r Al "IWMFWT’"“,‘F‘:‘;\!&W"I. MNumber of data lines: 8760
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I i

|

|

70 TR
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I

Relative Humidity [%]

Climate Elements

Temperature: TA

20.Dec  13dan  28Jan  12Feb  27Feb  AdMar  20Mar  13Ap  28Ap  13May  28May  12Jun  2dun  120u 27l 1lAug  26Aug  1D.Sep  25.Sep  10-Dct  25.0ct DONov  24Nov D8Dec  24Dec
Relative Humidity: HREL

Additional Data Diag

T | | Short-WaveRadiation: ISGH, ISD

800 Winds WS, WD

Rain RN

Cloud Index: a

100 1
|

20Des  13Jan  28Jan  12Feb  27Feb  14Mar 2oMar  13Ap  28Ap  13May 28May 12Jun  27Jun  12Ju 27Jul 11Aug  26Aug  10.Sep 25.Sep  10.0st 25.0st OBNev 24Nov 0BDec  24Des

Mean Temperature [*CE 2.8 Mean Relative Humidity [%]: 813
Max. Temperature [*CJ: 275 Max. Relative Humidity [%]: 100
Min. Temperature [*Cl: -34.2 Min. Relative Humidity [%}: 15
Counterradistion Sum [kWh/ma: 2577.2 Mean Wind Speed [m/s} 3
Mezn Cloud Index [ - 072 Normal Rain Sum [mmy/al: ~606.1

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

sW SE

The direction with the most driving rain is south-southeast. There is a lot of solar radiation,
with higher drying capacity than that towards most other orientations. Therefore, the
southeast orientation is used for analyses of plastered walls, with still a lot of driving rain
but slightly less drying capacity. For ventilated facades, straight north is always the decisive
orientation.
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Indoor climate Jyvaskyla

Temperature [C]

Iative Humidity

1330

28.0an

12Fsb 27.Feb

14Mar 20-Mar

13.apr

28451

13Uy

20-May 12Jun

27.Jun

12u1

2700

11-Aug 26.Aug 10Sep 25.Sep

10-0et

2506t DB-Nov

24Nov 08-Dee

24088

[%] Ap1uIny aAReIoy

conditioning system
ACType:

set point for heating [*Cl:
set point for cooling [*CJ:
RH. int [%]:

Relative Humidity
Moisture Generation Rate

number of bedrooms:

Jetted tub without exhaust fan:

=

User-defined Moisture Generation Rate: []
Moisture Generation Rate [kg/s]:

Air Exchange Rate

Air Exchange Rate [1/h]:

building volume [m’}

0000131

UserDefined |
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Results Jyvaskyla

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

Totall 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 a high 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:

uaHEA

H
0.1

5

Vatteninnehdll [kg/m*]
il
[26-" Wl 1rysuul

2‘21!23—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 a2

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

EcoCocon panel (straw):

Vatteninnehall [ka/m*]
=
5

[ Wl IRysuumE A

VA A AR A AR A A
AV AT AVAVAVAVAVAVAY,

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

7

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

=
8
%~ IRYeuuBaRR A

"amm-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

The moisture content does not take any harmful forms here. On the contrary: the layer
helps to improve the indoor climate by buffering the humidity.

Wall type B - ventilated facade, plasterboard on the inside

The whole wall

Tolalt valteninnehall

Balans [ky/m*]

2023-01-01 2024-01-01 2025-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-00 2030-01-01 2031-01-01 2032-01-01

Even with a high 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:

EHEA

@

Y
[z Wl 1Ry

Vaiteninnehdil [kg/m?]

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 a2

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

EcoCocon panel (straw):

1 13

Vaiteninnehdl [kg/m"]

3
B
[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 M.-% all the time.
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Plasterboard:

@
bl
o
@

Vatteninnehdll [kg/m?]
[%-"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 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 vatteninnehall

[ \ k‘Ml .IM N th .|LM Wl LM .MM

o

Balons [kg/m?]

o
kY

" 20230101 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01

Even with a high 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 plaster:

i) ~ .
40} 15.09
<
£ g
2 i
2 g
a 3
35 12
£ H
£ H
$ ES
niz
25) 9.43
m?m—ﬂI-ﬂi 2024-01-01 2026-01-01 2026-01-01 2027-01-01 2028-01-01 2029-01-01 2030-01-01 2031-01-01 2032-01-01 758

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

EcoCocon panel (straw):

Vatteninnehall [ka/m*]
[ Wl IRysuumE 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 drops immediately
and stays below 11 M.-% all the time.
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Plaster layer:

8
%~ IRYeuuBaRR A

"amm-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

The moisture content does not take any harmful forms here.

Wall type D - plastered facade, plasterboard on the inside

The whole wall

Tolalt valteninnehall

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 a high 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 plaster:

18.87

15.09

=

EHEA

H
1321

]
[z Wl iRy

Vaiteninnehdil [kg/m?]

d

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
the 18 M.-% which is considered the critical limit.

EcoCocon panel (straw):

1 13

Watteninnehdll [kg/m®]
[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 below 11 M.-% all the time.
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Plasterboard:

Vaiteninnehdl [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

The moisture content does not take any harmful forms here.

2031-01-01

2032-01-01

[2- ] Iguauusays s
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Outdoor climate Aarslev (Denmark)

Data Info
30
25 Location: Arslev
ol
@ 15 Latitude [*]: 55.31 North
]
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s
]
Altitude [m] 2
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w0 Time Zone: 10
28Dec  120an  2dan  ILFeb  2Feb  3Mar  2Mar  12Ap  27Am  12May  2-May  Mun  26dun  A1del  280ul  10Aug  25Aug  00-Sep 24Sep 00.0st 240st OBNov 23Mov  08Dse  23Des 07
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g
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£ Climate Element:
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Temperature: TA
200Dec  13.Jan  28.Jan  T2Feb  2rFeb  i4Mar ZMar  13Ap  2BAp T3May  2BMay 2Jun e 12Jul 27u  1LAug  20Aug  10Sep 25Sep  100ct 25.0ct OBNav  24Nav O8Dec  24Dec
Relative Humidity: HREL

Additional Data Diag
Short-Wave Radiation:

Global Radiation ~
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20.0ee an an  12Feb 27Feb  14Mar  20Mar  13Ap  28Ap  13May 28May  12Jun  2ydun  12Jul 27Jul 11Aug  26Aug  T0Sep 25.Sep  10.0et ov e 24Dec

Mean Tempersture ['C: 87 Mean Relative Humidity [%]:  84.1
Max. Temperature [*Cl:~ 28.7 Max. Relative Humidity [%}: 100
Min, Temperature [*Cl: -8.6 Min. Relative Humidity [%]: 34

Counterradistion Sum [KWh/mia]: 27033 Mean Wind Speed [m/sl: 4
Mean Cloud Index [ - |: 062 Normal Rain Sum [mm/al: 6143

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

N N
1184
1141

1088

1034

SW SE

The direction with the most driving rain is south. There is also the strongest solar radiation,
with high drying capacity. Therefore, the southeast orientation is used for analyses of
plastered walls, with still high driving rain, but less drying from solar irradiation. For
ventilated facades, straight north orientation is always the decisive one.

71




Indoor climate Aarslev

Air-conditioning system
floating indoor temperature shift [*C]:
set point for heating [*Cl:
et point for cooling [*C:
RH. control setpoint [%]: D

Relative Hurnicity
Meisture Generation Rate:
number of bedrooms:
Jetted tub without exhaust fan:
User-defined Moisture Generation Rate: []

Moisture Generation Rate [kgfsl: 0000131

Air Exchange Rate

Air Exchange Rate [1/h]:

ing volume [’}

Temperature [*C]
[%] Aup1wnH 2AReley

20Dec 13dan 28Jan 12Feb 27-Feb 14Mar 28-Mar 13Ap 28-Ap 13-May 2BMay 12Jun Z7un 12l 27Jul 11Aug 26-Aug 10-Sep 25-Sep 10-0st 250t 08-Nev 24Nov 0S-Des 24Des
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Results Aarslev

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

Totalt vatleninnehall

9.2]

Balans [kg/me]

! 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 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:

1245

Vatteninnehdil [kg/m?]
i
- Wl IgysuusIRA

10,19

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

The wood fibreboard has the chance to dry out and the water content is then constantly
below 13 M.-% and thus below the critical limit.

EcoCocon panel (straw):

EcoCocon straw panel

Vaiteninnehdl (kg/m"]
[%- 1] Iueuusa LA

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

After the deliberately high value at the beginning, the water content drops immediately
and stays below 11 M.-% all the time.
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Plaster layer:

2 139

,Nﬂﬂﬂﬁm

W

&
]
g

innehdll [kg/m?]
I}

]
2
[2%-"Wl IRy A

Vatten

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 - on the contrary: the layer
helps to improve the indoor climate by buffering the humidity.

Wall type B - ventilated facade, plasterboard on the inside

The whole wall

Totalt vatleninnehall

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 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.

75




Single layers

Wood fibre behind the air gap:

8
B
E

Vatteninnehdil [kg/m?]
8
i

- Wl IgysuusIRA

1057

A

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

3

The wood fibreboard has the chance to dry out and the relative humidity is constantly
below 13 M.-% and thus below the critical limit.

EcoCocon panel (straw):

EcoCocon straw panel
1 13

Vaiteninnehdl (kg/m"]
[%- 1] Iueuusa LA

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

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

0.79

inehdll [kg/m?]

P
S
8

[2%-"Wl IRy A

Valtenin

0.4

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

| H[l ’W\ !l"'\ ”‘ ”HwJ N‘!‘ “\ W{ w}

6.5

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

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.
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Single layers

Wood fibre behind the plaster:

EHEA

H
1321

Watteninnehdil [kag/m?]
[z Wl iRy

1,32

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 water content is always below the
18 M.-% which is considered the critical limit.

EcoCocon panel (straw):

1 13

Watteninnehdll [kg/m®]
[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 below 12 M.-% all the time.
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Plaster layer:

— —
E ;
% 8
[zl Igupuusa A

221!23—01—0] 2024-01-01 2025-01-01 2026-01-01 2027-01-01 8-0 01 2031-01-01 2032-01-01

The moisture content does not take any harmful forms here.

Wall type D - plastered facade, plasterboard on the inside

The whole wall

Tolalt valteninnehall

|

Balans [kg/m*]

T S S
I VL N O O O A

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

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.
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Single layers

Wood fibre behind the plaster:

EHEA

H
1321

Watteninnehdil [kag/m?]
[z Wl iRy

1,32

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 water content is always below the
18 M.-% which is considered to be the critical limit.

EcoCocon panel (straw):

1 13

Watteninnehdll [kg/m®]
[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 below 12 M.-% all the time.
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Plasterboard:

inehdll [kg/m?]
o

[2- ] Iguauuwars s

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 here does not take any harmful forms.

Wall type J - ventilated facade, plaster on the inside

The whole wall

Tolalt valteninnehall

64 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 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:
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2023-01-01 20240101 20250101 2026-01-01 20270101 2026-01-01 2023-01-01 2050-01-01 2031-01-01 2032-01-01 21

The wood fibreboard has the chance to dry out and the water content is then constantly
below 15 M.-% and thus below the critical limit.

EcoCocon panel (straw):

Watteninnehdll [kg/m®]
[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 below 11 M.-% all the time.
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Plaster layer:

NHNHN:

N

2

&

inehdll [kg/m?]

I}
[2- ] Iguauuwars s

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 - on the contrary: the layer
helps to improve the indoor climate by buffering the humidity.

Wall type K - ventilated facade, plasterboard on the inside

The whole wall

Tolalt valteninnehall

8.4

Jlx“ ,Jul Jui AL“ Ju“

[kame]

6.3

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 with 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:
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2023-01-01 20240101 20250101 2026-01-01 20270101 2026-01-01 2023-01-01 2050-01-01 2031-01-01 2032-01-01 21

The asphalt fibreboard has the chance to dry out and the relative humidity is constantly
below 16 M.-% and thus below the critical limit.

EcoCocon panel (straw):

Watteninnehdll [kg/m®]
[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 below 11 M.-% all the time.
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Plasterboard:

inehdll [kg/m?]
o
- Wl IRUBuuIBaLE 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 M

The whole wall

Tolalt valteninnehall

YVAAARAN
U WoWow W

~ 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

Balans [kg/m*]

The simulation over 10 years shows that there is no accumulation of moisture over the long
term, but it takes a few seasons to release the (unusually high assumed) built-in moisture.
No risk of damage to the building fabric, or mould, can be expected if the work is carried
out correctly.
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Single layers

The OSB board towards the outside:
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After a few seasons of drying out, the water content is permanently below 17 M.-%.

EcoCocon panel (straw):
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Again, it takes several seasons to come down to a lower level, but even after the
intentionally high value at the beginning, the water content drops over time and is below
13 M.-% all the time.
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The fibreboard:
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A low moisture level is reached after only a few months. Even with the intentionally high
value at the beginning, the water content drops quickly and stays below 12 M.-%.

The OSB panel towards the inside:
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A low moisture level is reached after only a few months. Even with the intentionally high
value at the beginning, the water content drops quickly and stays below 9 M.-%.
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Plasterboard:
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The moisture content does not take any harmful forms here.
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2032-01-01
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Summary

The simulation shows that all examined wall types in all locations - except externally
rendered facades in Bergen - dry out quickly, even if they have 80% moisture content at the
start of construction. Of course, there is a periodic accumulation and reduction of moisture
in the individual layers, but this never reaches alarming proportions.

The straw panels themselves and the inner layer (plaster or plasterboard) do not present
any problems, but the wood fibre board is more sensitive - especially in the case of walls
with external plaster. For walls with external plaster in the Bergen climate, the simulation
shows that the moisture content of the wood fibre layer is too high for a long time, i.e. even
at temperatures that can favour mould growth. It is therefore recommended that in the
Bergen area only exterior walls with ventilated facades are used.

The rendered facades have been simulated with exterior plasters that have a water
absorption coefficient of 0.1 kg/(m?-h%> ). If the value is higher, it is a major hazard for the
structure. The external plaster must also be carefully selected and maintained.

A simulation is only as good as its input data, including boundary conditions. The calculation
was made with extra safety margins, but each case and situation are special. Therefore,
when applying the results in the report, certain aspects have to be taken into account:

1) The calculations are only related to the defined and specified boundary conditions and
the named object and substructures and cannot be transferred without further verification,
even if the design is the same or similar.

2) For the calculation to be representative, accurate production is required and the
contractor is responsible for ensuring that the specifications are consistently maintained.
3) Airtightness and, if necessary, airtightness testing are prerequisites.

4) The specified moisture content of the materials, specific to wood or wood-based
products, must not be exceeded. Careful, clean and dry storage must be a prerequisite.

Tvarred, 14 February 2023
Ingo Theoboldt

Building physicist, accredited certifier and designer for passive houses
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Great care and caution have been taken in the calculations and research undertaken in the preparation of this document. However,
changes and errors may occur, and the author cannot be held responsible for any loss or damage resulting from the use of the information
contained in the document.

You may not copy, distribute or disclose the contents of this publication or any appendix in any way to any other person.

Passivhusbyran Ingo Theoboldt

Tel: 0762-874024
Address: Vasared 301, 523 94 Tvarred
E-mail: info@passivhusbyran.se




