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and assess the dry-out ability and risk of moisture damage in an exterior wall 
construction. The construction consists of a traditional wood-frame wall with an exterior 
retrofit insulation system based on EPS. 
 
The calculations show a reduction in moisture level (RH) in the construction over time, 
for different interior and exterior climate conditions. Given a low moisture level in the 
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vapour barrier (with no deficiencies or air leakages), the calculations indicate that the 
moisture levels will remain low over time. However, some of the calculated cases show a 
risk of mould growth in the construction. Excess moisture in the construction seems to 
be of great importance since moisture is not allowed to dry outwards (due to the rather 
vapour tight retrofit insulation). Summarized, the construction is vulnerable to moisture 
exposure.  
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1 Introduction 
SINTEF has performed hygrothermal calculations in WUFI Pro and WUFI2D to analyse and assess the dry-
out ability and risk of moisture damage in an exterior wall construction. The construction consists of a 
traditional wood-frame wall with an exterior retrofit insulation system based on EPS. It is desired to 
investigate if the retrofit insulation may be mounted directly on exterior air barrier in the wood-frame wall or 
if the moisture conditions require a ventilated air cavity between the retrofit insulation and the wood-frame 
wall.  

2 Method 

2.1 Simulation programs 
The calculations are performed in WUFI®Pro 6.5 and WUFI2D 4.3, which are simulation programs for 
evaluation of moisture conditions in building envelopes. WUFI calculates simultaneous heat and moisture 
transport in one- or two-dimensional building component cross sections, taking into account (if appropriate) 
built-in moisture, driving rain, solar radiation, long-wave radiation, capillary moisture transport and summer 
condensation. WUFI Pro performs one-dimensional hygrothermal calculations, while WUFI2D performs 
two-dimensional calculations. Most simulations were performed in WUFI Pro in order to study the 
sensitivity of different parameters. Extended calculations were carried out in WUFI2D for more exact 
simulation of some specific cases.  
 
The bulk of the calculations were performed for a period of 3 years in order to investigate the dry-out 
capacity of the construction over time. The calculation period is from 1. October in year 1 to 1. October in 
year 3. In addition, some calculation cases were performed with a calculation period of 5 or 10 years to study 
long time development in moisture levels in the wall construction. An overview of all calculation cases is 
given in Section 2.6. 
 

2.2 Construction 
Calculations are performed for an exterior wall constructed as a traditional wood-frame wall with a retrofit 
insulation system of EPS with exterior cladding added at the outside of the wood-frame wall. The 
construction consists of the following from interior to exterior (from warm side to cold side): 

• Interior wooden cladding 
• Vapour barrier (PE foil) 
• Insulated wood-frame wall (98 mm or 148 mm) 
• Exterior air barrier (asphalt impregnated wood fibre board) 
• Exterior retrofit insulation system of EPS, shown in Figure 1 

Calculations are performed on models with or without a ventilated air cavity between the exterior air barrier 
and the retrofit insulation.  
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Figure 1. Exterior retrofit insulation system of EPS with 3exterior cladding of mineral strips 

 

2.3 Material characteristics 
The material parameters used in the calculations are given in Table 1. Most parameters are given by the 
database in WUFI, while some are given in technical data sheets (see Appendix B, C and D).  
 
Table 1. Material parameters 

Material layer Density Thermal 
conductivity  

Vapour resistance 
factor 

Sd-
value 

Thickness 

 [kg/m3] [W/mK] [-] [m] [mm] 
Existing wall 
Interior wooden cladding (spruce) 420 0,13 50 - 12 
Vapour barrier (PE foil) 130 2,2 70 000   
Mineral wool 60 0,04 1,3 - Varying 
Wooden frame (spruce), one-
dimensional layer 420 0,13 50 - Varying 

Exterior air barrier (impregnated 
wood fibre board) 250 0,05 20 - 12 

Exterior air barrier (membrane of 
laminated polyethylene and 
polypropylene) 

130 3 14 -  

Additional exterior insulation 
EPS 15 0,04 4001) - 30 
PU foam 70 0,028 50 - 1 
Neowall (EPS) 15 0,032 57 - 180 
STO Binding and pointing mortar 1400 – 1600 1,2 200 – 300 0,52) - 
Mineral strips (STO Steenstrips) 1600 – 1800 ? 110 0,53) -  

1)Given interval 380 – 550 in technical data sheet provided by the client, see Appendix D. 
2)Given interval 0,4 – 0,6 in technical data sheet provided by the client, see Appendix B. 
3)Given interval 0,49 – 0,58 in technical data sheet provided by the client, see Appendix C. 
 

2.4 WUFI Pro Calculations  

2.4.1 Model 
The WUFI Pro model of the wall construction is shown in Figure 2. Since the calculations are one-
dimensional, the wood in the wood-frame wall must be modelled as a single one-dimensional layer placed 
inside the insulation layer (between two insulation section), as shown in Figure 2. This approach allows for 
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simulation of dry-out of the wood materials in the wood-frame wall. A wood fraction of 12 % is assumed. 
This corresponds to a wall height of 2.4 m, wooden studs with centre-to-centre distance c/c 600 mm, single 
top and bottom sills and 48 mm thick wood-frame components, i.e. studs and sills, in a wall section without 
windows and doors (in a section with windows or doors, the wood fraction will be larger and the dry-out 
time potentially longer). 
 
The exterior cladding (mineral strips and binding mortar, see Figure 1) is modelled as an exterior resistance 
(not as a material layer) with a total Sd-value of 1 m (vapour resistance corresponding to 1 m of air). Hence, 
these materials are not shown in the model in Figure 2. It is assumed that the exterior cladding protects the 
underlaying EPS from all precipitation, i.e. that no rain water is absorbed in the EPS. It is assumed that the 
EPS is in direct contact with the exterior air barrier. Any bonding/fixing (such as glue) is not included.  
 

 
Figure 2. The model with the different material layers simulated in WUFI Pro. The model shows a vertical 
section of the wood-frame wall with retrofit insulation. The circles in the lower part of the figure shows the 
monitoring positions, i.e. the positions in the construction where calculated data is analysed.  

 

2.4.2 Indoor and outdoor climate 
On the exterior side of the wall construction climate data for Trondheim, Oslo, Tromsø, Røros, Kristiansund 
or Mo i Rana is used. The calculations are performed with an orientation towards north, as this assumed as 
most critical.  
 
On the interior side of the wall construction a constant indoor temperature of 20°C is applied. Moisture 
supply in indoor air is used to represent the moisture load in the indoor climate. The bulk of the calculations 
are performed with an interior moisture production as for moisture class 2 (dimensional value for residential 
buildings) according to ISO 13789. This corresponds to a moisture supply of 4 g/m3 and is considered a 
conservative estimate in Norwegian buildings with ventilation in accordance with Norwegian regulations. 
The impact of a drier indoor climate with a moisture supply of 2 g/m3 (moisture class 1 according to ISO 
13789) is also investigated.  
 

2.4.3 Initial moisture conditions 
The situation is most critical if the construction has excess moisture at the beginning of the calculation 
period. Therefore, a moisture content of the materials at equilibrium with 80% RH at 10°C at the beginning 
of the calculations is used. In addition, cases with a moisture level of 60% RH and 100% RH are 
investigated.  
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2.4.4 Calculated cases 
Table 2 shows an overview of the cases calculated in WUFI Pro and the parameters that have been varied. 
 
Table 2. Calculated one-dimensional cases (WUFI Pro). 

Case 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
Outdoor climate Trondheim ×      ×   ×   ×   ×   

Oslo  ×      ×   ×   ×   ×  
Tromsø   ×      ×   ×   ×   × 
Røros    ×               
Kristiansund     ×              
Mo i Rana      ×             

Interior moisture 
supply 

4 g/m3 (normal) × × × × × ×    × × × × × × × × × 
2 g/m3 (dry)       × × ×          

Building moisture 
(start) 

60 %          × × ×       
80 % × × × × × × × × ×          
100 %             × × ×    

Existing wall 
thickness 

100 mm × × × × × × × × × × × × × × ×    
150 mm                × × × 

Ventilated air 
cavity 

None × × × × × × × × × × × × × × × × × × 
25 mm                   
50 mm                   

Air change in 
cavity 

- × × × × × × × × × × × × × × × × × × 
1h-1                   
5 h-1                   
10 h-1                   
20 h-1                   

Calculation period 3 years × × × × × × × × × × × × × × × × × × 
5 years                   
10 years                   

 
Case 19 20 21 22 23 24 25 26 27 28 29 30 31 
Outdoor climate Trondheim × ×   × × ×   ×   × 

Oslo   ×     ×   ×   
Tromsø    ×     ×   ×  
Røros              
Kristiansund              
Mo i Rana              

Interior moisture 
supply 

4 g/m3 (normal) × × × × × × × × × × × × × 
2 g/m3 (low)              

Building moisture 
(start) 

60 %              
80 % × × × × × × × × × × × × × 
100 %              

Existing wall 
thickness 

100 mm × × × × × × × × × × × × × 
150 mm              

 Ventilated air 
cavity 

None          × × × × 
25 mm × × × × × ×        
50 mm       × × ×     

Air change in 
cavity 

-          × × × × 
1h-1 ×             
5 h-1  × × ×   × × ×     
10 h-1     ×         
20 h-1      ×        

Calculation period 3 years × × × × × × × × ×     
5 years          × × ×  
10 years             × 
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2.5 WUFI2D Calculations 

2.5.1 Model 
The WUFI2D model of the wall construction is shown in Figure 3. As in the WUFI Pro calculations, the 
exterior cladding (mineral strips and binding mortar, see Figure 1) is modelled as an exterior resistance (not 
as a material layer) with an Sd-value of 1 m (vapour resistance corresponding to 1 m of air) and it is assumed 
that the exterior cladding protects the underlaying EPS from all precipitation. It is supposed that the EPS is in 
direct contact with the exterior air barrier. Any bonding/fixing (such as glue) is not included.  
 

 
Figure 3. The model simulated in WUFI2D. The model shows a horizontal section of the wood frame wall 
with retrofit insulation. The red dots (A – I) shows the monitoring positions, i.e. the positions in the 
construction where calculated data is analysed.  

 

2.5.2 Indoor and outdoor climate 
As the WUFI Pro calculations showed little influence of the exterior climate on the results, the WUFI2D 
calculations were only carried out with climate data for Trondheim on the exterior side of the wall 
construction. The calculations are performed with an orientation towards north, as this assumed as most 
critical.  
 
The indoor climate applied in the WUFI2D calculations corresponds to the conditions used in WUFI Pro 
calculations, see Section 2.4.2. In addition, calculations with an interior moisture production as for moisture 
class 3 according to ISO 13789 is performed. This corresponds to a moisture supply of 6 g/m3. 
 

2.5.3 Initial moisture conditions 
In order to explore possible existing moisture levels in the materials in the wall construction before 
installation of the retrofit insulation a calculation (Case 0) was carried out on a model of a wood-frame 
construction (with ventilated exterior cladding) without the retrofit insulation system. The resulting 
equilibrium moisture levels at the end of the calculation period (i.e. end of October in year 3) derived from 
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Case 0 are shown in Table 3. Note that the equilibrium moisture levels in the wall construction is different in 
other points of time during the year. 
 
In addition, calculations with a moisture content of the materials at equilibrium with 60% RH and 80% RH at 
10°C at the beginning of the calculations were performed. 
 
Table 3. Moisture levels in the different material layers in the existing wood frame construction according to 
Case 0 calculations (equilibrium moisture levels in October).  

Layer Moisture level, RH [%] 
Wood fibre board (exterior air barrier) ≈ 85 
Mineral wool insulation ≈ 60 
Wooden studs ≈ 60 
PE-foil ≈ 60 
Interior cladding ≈ 60 

 

2.5.4 Calculated cases 
Table 4 shows an overview of the cases calculated in WUFI2D and the parameters that have been varied.  
 
Table 4. Calculated cases in WUFI2D.  

Case 01) 1 2 3 4 5 6 7 8 
Outdoor climate Trondheim × × × × × × × × × 
Interior moisture supply 6 g/m3 (normal/high)   ×       

4 g/m3 (normal) × ×   × × × × × 
2 g/m3 (dry)    ×      

Building moisture (start) 60 %     ×   ×  
In accordance with Case 02)  × × ×      
80 % ×     × ×  × 

Existing wall thickness 150 mm × × × × × × × × × 
Exterior air barrier Wood fibre board × × × × × × ×   

Flexible air barrier foil        × × 
Ventilated air cavity None × × × × × × × × × 

25 mm          
50 mm          

Air change in cavity - × × × × × × × × × 
1h-1          
5 h-1          
10 h-1          
20 h-1          

Calculation period 3 years × × × × × ×  × × 
5 years       ×   
10 years          

1)Case 0 is calculated with a model of the existing wood frame wall construction without the retrofit insulation system 
2)The moisture levels are shown in Table 3 
 

2.6 Evaluation criteria  
Mould leads to discolouring and potentially wood decay given suitable hygrothermal conditions. Mould 
requires certain conditions in order to develop and grow. To initiate mould growth, favourable conditions 
regarding water, exposure time, nutrition, temperature and oxygen level is needed. The risk of mould growth 
is largest when the temperature is around 30°C and the wooden moisture content is 30–40 weight-% (90–100 
%RH). Wood materials present in buildings normally have a temperature between -10°C and 25°C. The risk 
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of mould growth is typically low if the wooden moisture content is kept below 20 weight-% (80% RH at 
20°C) (Tronstad, 2006)1. To initiate mould growth on wood, investigations by Viitanen (1997)2 shows that 
the RH must be higher than 80% at 20°C (i.e. approx. 20 weight-% at 20°C) for about 5 months. If the RH is 
increased to 90% at the same temperature, an exposure time of 4 weeks is sufficient to initiate mould growth. 
By lowering the temperature to 5°C, the RH must increase to 95% to initiate mould growth after 4 weeks. 
Based on the investigations by Viitanen (1997) and information in the SINTEF building design guidelines 
(Byggforskserien), the following criteria for initiation of mould growth used in assessment of the results: 

• Wooden moisture content (minimum 20 weight-%) 
• Exposure period (minimum 4 weeks) 
• Temperature (minimum 5°C) 

These criteria are assumed to be conservative.  
 

3 Results 
Selected results from calculations in WUFI Pro is given in Figure 4–Figure 15 in Appendix A. Selected 
results from calculations in WUFI2D are shown in Figure 16–Figure 23 in Appendix B. The results show 
calculated temperature and RH in different monitoring positions in the construction. Most results concern the 
critical parts of the construction, i.e. the outer parts of the existing wood-frame wall. Most of the diagrams 
show RH above 80% and temperature above 5°C. If no curve is shown for a given parameter in a given 
diagram, the parameter is not above the presented limits and therefore not visible in the diagram.   
 

4 Evaluation  

4.1 WUFI Pro (1D) calculations 
 
General observations 
The retrofit insulation system based on EPS panels will reduce the dry-out capacity of the existing wall 
construction. In general, the results show a reduction in moisture level (RH) over time. Both temperature, 
moisture level and type of material is of importance for potential mould growth. The RH level is above 80% 
during long periods for many of the calculated cases, also combined with temperatures that are favourable 
when evaluating mould growth.  
 
Installation of the retrofit insulation system makes the existing wall structure warmer and is striving towards 
a lower moisture level in equilibrium state. Because the retrofit system is rather vapour tight the moisture 
level will increase in the exterior parts of the existing wood frame wall. 
 
Generally, the highest moisture values were found in the external layers of EPS. Since EPS is non-organic, 
the risk of mould growth is low in these material layers. Regarding risk of mould growth, the wood fibre 
board (exterior air barrier located between the wood frame wall construction and the retrofit insulation) was 
found to be the most critical with long periods with RH above 80 % in combination with temperatures 
between 10 and 18°C.  
 
 

 
1 Tronstad, S. (2006) Tre og fuktighet – fra produsent til forbruker. Teknisk håndbok nr. 2, Norsk Treteknisk Institutt 
2 Viitanen, HA. (1997) Modelling the time factor in the development of mould fungi-The effect of critical humidity and 
temperature conditions on pine and spruce sapwood, Holzforschung-International Journal of the Biology, Chemistry, 
Physics and Technology of Wood, 51, 1, 6-14. 
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Outdoor climate (case 1 – 6): 
Dry-out ability and dry-out rate of the construction is dependent on the geographic location. However, the 
results imply that the outdoor climate is of little importance of the RH level on the wood fibre board (critical 
position) in the given construction. The temperature on the wood fibre board is above 10°C during the entire 
calculation period for Cases 1, 2, 3, 5 and 6. For Case 4 (Røros) the temperature on the wood fibre board is 
lower during winter than for the other cases, but it is always above 5°C.   
 
Interior moisture supply (case 1 – 3 versus case 7 – 9): 
The interior moisture supply (interior climate) is of little importance for the RH levels in the wood fibre 
board, given an air and vapour tight interior vapour barrier (assuming no air leakages from the interior into 
the wall construction). 
 
Initial moisture conditions (case 1 – 3 versus case 10 – 12 (low) and case 13 – 15 (high)): 
The situation is most critical if the construction has excess moisture at the beginning of the calculation 
period. Dry-out of built-in moisture may require time, especially when a material layer with high vapour 
resistance is installed on the exterior side of the insulation. This will affect the RH in the wood fibre board. 
The calculations show that the initial moisture conditions are of large importance for the moisture level 
development in the construction. Given low initial moisture level (60% RH), the RH in the wood fibre board 
is below 70% in equilibrium with the surroundings. Given higher initial moisture level (80% RH), the RH in 
the wood fibre board is above 85% during long periods and reaches levels above 90% RH. If it is possible to 
ensure low moisture level in the construction before retrofit insulation is installed, this will affect the 
development in moisture levels in the construction over time. It is, however, important to note that the 
calculations assume an air and vapour tight interior vapour barrier with no deficiencies or possibilities of air 
leakages from the interior. Humid air from the interior through air leakages may change the moisture 
conditions and result in larger risk of mould growth when moisture is not allowed to dry outwards (due to the 
rather vapour tight exterior retrofit insulation). 
 
Existing wall thickness (case 1 – 3 vs case 16 – 18): 
Larger wall thickness results in more built-in moisture, hence a larger moisture redistribution, higher RH and 
an increased risk of mould growth. The results underline that a low built-in moisture content is favourable 
and that the exterior air barrier should not be moistened prior to installation of the retrofit insulation. 
 
Ventilated air cavity (case 1 – 3 vs case 19 – 27): 
A ventilated air cavity between the existing wall and the retrofit insulation seems to be effective, even if the 
air change rate is low, in regard to lowering the RH in the outer part of the existing construction. However, 
WUFI has been developed for modelling heat and moisture flows in porous materials. Therefore, the 
properties of air layers must be described by sets of material parameters which has been intended to describe 
porous materials, and calculations including air layers may be less exact. 
 

4.2 WUFI2D Calculations 
 
In line with the WUFI Pro calculations, the WUFI2D calculations in general show a reduction in moisture 
level (RH) over time. Both temperature, moisture level and type of material is of importance for potential 
mould growth. The RH level is above 80% during periods in some of the calculated cases, also combined 
with temperatures that are favourable when evaluating mould growth (the temperature is always above 5°C 
in the material layers inside of the retrofit insulation system).  
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Generally, the highest moisture levels in each material layer were found in the monitoring positions furthest 
from the studs, i.e. in monitoring positions C, H and I according to Figure 3. Regarding risk of mould 
growth, the wood fibre board (exterior air barrier located between the wood frame wall construction and the 
retrofit insulation) was found to be the most critical. Given initial RH levels equal to 60% for all materials or 
85% for the wood fibre board (exterior air barrier on existing wall) and 60% for the remaining materials, the 
calculations show a low risk of mould growth. Given an initial RH of 80%, however, the calculations show a 
high risk of mould growth in the outer part of the wood-frame wall. Hence, the same conclusion applies as in 
the WUFI Pro calculations; if it is possible to ensure a low moisture level in the construction before retrofit 
insulation is installed, the calculations indicate that the moisture levels will remain low over time. This is 
based on an assumption of an air and vapour tight interior vapour barrier with no deficiencies and no 
possibilities of air leakages from the interior. Humid air from the interior through air leakages may change 
the moisture conditions and result in larger risk of mould growth when moisture is not allowed to dry 
outwards. 
 
The 2D calculations show little influence of the interior moisture supply (the interior climate), as also shown 
in the 1D calculations. This might, however, be of larger importance if the interior vapour barrier is less 
vapour tight. Comparing calculations with wood fibre board or flexible foil as exterior air barrier, the latter 
cases give higher RH in the outer part of the studs and mineral wool insulation. This is most likely due to the 
hygroscopic properties of the wood fibre board.  
 

5 Conclusion  
WUFI calculations of a wood-frame wall with the given exterior retrofit insulation system show a reduction 
in moisture level (RH) in the construction over time, for different interior and exterior climate conditions. 
The RH level is above 80% during periods in some of the calculated cases, also combined with temperatures 
that are favourable when evaluating mould growth. The temperature is generally above 5°C, and often above 
10°C, in the material layers inside of the retrofit insulation system. Hence, some of the calculated cases show 
a risk of mould growth in the construction. Regarding risk of mould growth, the wood fibre board (exterior 
air barrier located between the wood frame wall construction and the retrofit insulation) was found to be the 
most critical. In 2D calculations it was discovered that positions furthest from the studs have larger risk of 
high RH.  
 
The initial moisture level in the construction seems to be of great importance. Hence, the thickness of the 
wood-frame wall construction is also significant. Given that it is possible to ensure a low moisture level in 
the construction before retrofit insulation is installed, the calculations indicate that the moisture levels will 
remain low over time. This is based on an assumption of an air and vapour tight interior vapour barrier with 
no deficiencies and no possibilities of air leakages from the interior. Humid air from the interior through air 
leakages may change the moisture conditions and result in larger risk of mould growth when moisture is not 
allowed to dry outwards (due to the rather vapour tight retrofit insulation). Summarized, the construction is 
vulnerable to moisture exposure.  
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A Results from WUFI Pro Calculations  

A.1 Material 

 

Position:  
Various 
 
Climate:  
Trondheim 
 
EPS1: 
First layer of EPS 
(from exterior) 
EPS2: 
Second layer of EPS 
EPS3:  
Third layer of EPS 
WFB: 
Wood fibre board 
MW1:  
First layer of mineral 
wool 
Wood:  
Wooden frame 

Figure 4. Development in RH in different materials in the construction for case 1.  

 

Position:  
Various 
 
Climate:  
Trondheim 
 
EPS1: 
First layer of EPS 
(from exterior) 
EPS2: 
Second layer of EPS 
EPS3:  
Third layer of EPS 
WFB: 
Wood fibre board 
MW1:  
First layer of mineral 
wool 
Wood:  
The wood in the 
wooden frame 

Figure 5. Development in temperature in different materials in the construction for 
case 1.  
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A.2 Outdoor climate 
 

 

Position:  
Wood fibre board 
(exterior air barrier) 
 
Case 1:  
Trondheim 
Case 2:  
Oslo 
Case 3:  
Tromsø 
Case 4:  
Røros 
Case 5: 
Kristiansund 
Case 6:  
Mo i Rana 

Figure 6. Development in RH for cases with different outdoor climates.  

A.3 Interior moisture supply 
 

 

Position:  
Wood fibre board 
(exterior air barrier) 
 
Climate:  
Trondheim 
 
Case 1:  
normal interior 
moisture supply 
Case 7:  
low interior moisture 
supply 

Figure 7. Development in temperature and RH for cases with different interior 
moisture supply. 
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Position:  
Wood fibre board 
(exterior air barrier) 
 
Climate:  
Trondheim 
 
Case 1:  
80% RH initial 
moisture 
Case 10:  
60% RH initial 
moisture 

Figure 8. Development in temperature and RH for cases with different initial 
moisture levels. 

 

 

Position:  
Wood fibre board 
(exterior air barrier) 
 
Climate:  
Trondheim 
 
Case 1:  
80% RH initial 
moisture 
Case 13:  
100% RH initial 
moisture 

Figure 9.  Development in temperature and RH for cases with different initial 
moisture levels. 
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Position:  
Wood fibre board 
(exterior air barrier) 
 
Climate:  
Trondheim 
 
Case 1:  
Wall thickness 100 
mm 
Case 16:  
Wall thickness 150 
mm 
 

Figure 10. Development in temperature and RH for cases with different wall 
thicknesses. 

 

 

A.6 Ventilated air cavity 

 

Position:  
Wood fibre board 
(exterior air barrier) 
 
Climate:  
Trondheim 
 
Case 1:  
No air cavity 
Case 19:  
25 mm air cavity 
1h-1 air change 
 

Figure 11. Development in temperature and RH for cases with different air 
cavities. 

 

80

82,5

85

87,5

90

92,5

95

97,5

100

5

7,5

10

12,5

15

17,5

20

22,5

25

01.10.2021 28.02.2022 28.07.2022 25.12.2022 24.05.2023 21.10.2023 19.03.2024 16.08.2024

R
H

 [%
]

Te
m

pe
ra

tu
re

 [°
C

]

Date

Case 1 & Case 16: Wood fibre board

Temperature - Case 1 Temperature - Case 16
Relative humidity - Case 1 Relative humidity - Case 16

80

82,5

85

87,5

90

92,5

95

97,5

100

5

7,5

10

12,5

15

17,5

20

22,5

25

01.10.2021 28.02.2022 28.07.2022 25.12.2022 24.05.2023 21.10.2023 19.03.2024 16.08.2024

R
H

 [%
]

Te
m

pe
ra

tu
re

 [°
C

]

Date

Case 1 & Case 19: Wood fibre board

Temperature - Case 1 Temperature - Case 19
Relative humidity - Case 1 Relative humidity - Case 19



 

PROJECT NO. 
102024585 

REPORT NO. 
Report No. 
 
 

VERSION 
1 
 
 

18 of 28 

 

 

Position:  
Wood fibre board 
(exterior air barrier) 
 
Climate:  
Trondheim 
 
Case 1:  
no air cavity 
Case 23:  
25 mm air cavity 
10h-1 air change 
 

Figure 12. Development in temperature and RH for cases with different air 
cavities. 

 

 

A.7 Calculation period 

 

Position:  
Various 
 
Climate:  
Trondheim 
 
EPS1: 
First layer of EPS 
(from exterior) 
EPS2: 
Second layer of EPS 
EPS3:  
Third layer of EPS 
WFB: 
Wood fibre board 
MW1:  
First layer of mineral 
wool 
Wood:  
Wooden frame 

Figure 13. Development in RH in different materials in the construction for case 
31. 
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B Results from WUFI2D calculations 

 

Case 1: 
Base case 
 

 

Figure 14. Development in RH and temperature in monitoring positions A, B and 
C in the wood fibre board (exterior air barrier) for Case 1.  

 

 

Case 2: 
High interior 
moisture supply 
 

 

Figure 15. Development in RH and temperature in monitoring positions A, B and 
C in the wood fibre board (exterior air barrier) for Case 2. 
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Case 3: 
Low interior moisture 
supply 
 

 

Figure 16. Development in RH and temperature in monitoring positions A, B and 
C in the wood fibre board (exterior air barrier) for Case 3.  

 

 

 

Case 4: 
Initial moisture level 
= 60% RH 
 

 

Figure 17. Development in RH and temperature in monitoring positions A, B and 
C in the wood fibre board (exterior air barrier) for Case 4.  
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Case 5: 
Initial moisture level 
= 80% RH 
 

 

Figure 18. Development in RH and temperature in monitoring positions A, B and 
C in the wood fibre board (exterior air barrier) for Case 5.  

 

 

Case 6: 
Initial moisture level 
= 80% RH 
 

 

Figure 19. Development in RH and temperature in monitoring positions A, B and 
C in the wood fibre board (exterior air barrier) for Case 6.  
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Case 7: 
Air barrier foil. Initial 
moisture level = 60% 
RH 
 

 

Figure 20. Development in RH and temperature in monitoring positions D (stud), 
and B and C (mineral wool) for Case 7. 
 

 

 

Case 8: 
Air barrier foil. Initial 
moisture level = 80% 
RH 
 

 

Figure 21. Development in RH and temperature in monitoring positions D (stud), 
and B and C (mineral wool) for Case 7. 
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C Technical data: Binding and pointing mortar 
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D Technical data: Mineral strips 
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E Technical data: EPS 
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