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EXECUTIVE SUMMARY 
Within the limitations of the study, it has been 

found that all the proposed hybrid inverted 

green/gravel roof constructions suffer from issues.  

These range from serious flaws in the case of the 

inverted roofs using a traditional VCL, to a lack of 

resiliency in those using a variable diffusion 

membrane. The problem originates from the roofs’ 

lack of drying capacity below the primary membrane 

and it is therefore suggested that ventilated roofs 

are considered following further modelling. 
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1. Aim of report 

This report has been produced at the request of Anonymous Architects Ltd (AAL) to support the 

technical design of the replacement flat roof for the existing Askeaton Cultural Centre, Co. Limerick. 

 

    
Fig. 1 - Location of the Roof 

 

AAL have proposed a roof build-up as follows (from top to bottom):  

1. Either: (A) a gravel layer or (B) an Optigreen lightweight green roof layer 

2. a vapour permeable waterproof isolating layer 

3. 70mm XPS insulation board correctly layered 

4. a cold-welded PVC roof membrane 

5. roof deck 

6. blown cellulose insulation (70 kg/m3) filling roof void between 215mm joists 

7. an AVCL (alternates should be tested, to include ‘Vara Plus’ from Partel Passive Building 

Supplies Ltd) 

8. services zone (we have assumed 25mm airspace) 

9. ceiling (we have assumed 12.5mm plasterboard) 

 

As AAL have specified that the ‘Optigreen Lightweight Roof’ system is to be tested we have assumed 

the pitch of the roof is 5° (not 8°) as this is the maximum pitch recommended by the manufacturer. 

 

AAL would like to:- 

(a) Assess whether any of the proposals represent a resilient, low risk specification that 

supports ‘as built, in service’ conditions – i.e. is it expected to work well in the real world. 

(b) Confirm whether an inverted roof with gravel or extensive, lightweight green roof finish 

performs best with respect to moisture. 

(c) Confirm which Air & Vapour Control Layer (AVCL) performs best with respect to moisture. 

(d) Assess the risks involved in omitting the use of a temporary roof during construction. 

(e) Assess the potential impact of internal climate. 
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This report looks solely at the moisture performance of the roof and does not consider other aspects 

of the technical design. 

 

2. Initial review of the proposed construction 

This is an “inverted roof” construction meaning the primary waterproof layer is below a layer of 

insulation.  AAL wisely wish to protect it from mechanical damage and from the stresses induced by 

thermal movement, however as such the insulation above is potentially exposed to consistently high 

levels of moisture, so a material which is not adversely affected by moisture must be used. Extruded 

Polystyrene, as specified here, is the most common material, however a 2011 study by the 

Fraunhofer IBP1 (and related studies by the same authors) suggests that XPS boards in inverted roofs 

take on moisture slowly over time, and that Green roofs in particular do not have the drying 

potential to counter this.  

 

The roof is also a “hybrid roof” meaning that the roof structure, in this case the timber joists, are not 

entirely on the warm side or entirely on the cold side of the thermal envelope.  Hybrid timber roofs 

are widely accepted to be riskier than warm roofs where exposed to moisture loading from the 

building’s interior, on the basis that their AVCL is in a position that is more likely to be damaged, and 

condensation, if it does occur, will likely occur at/near critical timber-based elements of structure. 

 

 

                                                           
1 Zirkelbach, D., Schafaczek, B. and Kunzel, H. (2011). Thermal Performance Degradation of Foam Insulation in 
Inverted Roofs Due to Moisture Accumulation. In: International Conference on Durability of Building Materials 
and Components. [online] Available at: https://wufi.de/literatur/Zirkelbach,%20Schafaczek%202011%20-
%20Thermal%20Performance%20Degradation%20of%20Foam.pdf [Accessed 12 Apr. 2019]. 

https://wufi.de/literatur/Zirkelbach,%20Schafaczek%202011%20-%20Thermal%20Performance%20Degradation%20of%20Foam.pdf
https://wufi.de/literatur/Zirkelbach,%20Schafaczek%202011%20-%20Thermal%20Performance%20Degradation%20of%20Foam.pdf
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3. Methodology 

This report draws together the conclusions of a desktop-based moisture risk assessment.  As such 

the author has not visited the site and is not familiar with local conditions (for example shading, local 

topography and other aspects of microclimate – for a more complete list please refer to Caveat & 

Context at the end of the report).  

 

The study has been conducted using WUFI Pro 6.3, which is a software tool for the numerical 

simulation of one-dimensional transfer of heat and moisture in building envelopes exposed to 

changing internal and external conditions.  WUFI Pro 6.3 complies with all the requirements of 

standard EN15026 : 2007, which is the harmonised European Standard for Hygrothermal Risk 

Assessment using numerical simulation. 

 

BS 5250:2011 (Code of Practice for Control of Condensation in Buildings) requires that assessors 

choose the most appropriate method of assessment for calculating condensation risk.  “Full 

modelling” (i.e. WUFI/numerical simulation) is considered appropriate here because solar radiation, 

capillary movement of moisture, rainfall on the roof & thermal and moisture storage over time will 

all play a role in determining the moisture performance of the roof.  Simplified models such as 

Glazer do not account for these effects. 

 

From a building code compliance perspective, the Irish Building regulations (in this case Guidance 

Document L: Conservation of Fuel and Energy - Buildings other than Dwellings [2017]) allow for the 

use of either the Glazer method (IS EN ISO 13788:2012) or dynamic numerical simulation (IS EN 

15026:2007). As outlined above however the glazer method is not deemed appropriate in this case. 

 

All numerical simulations of moisture risk (and especially 1-dimensional ones) have limitations with 

respect to how closely they can model the real world. Limitations include an inability to model 

thermal/moisture bridges; limited hygrothermal data available for Irish construction materials; 

natural variability of construction materials; limited ability to predict how this cultural centre will be 

used and hence its internal climate; limited ability to predict external climate for a specific locality 

(due to microclimate, natural variation in real weather vs the weather on average aka the “climate”, 

climate change); no ability to directly model as built conditions such as normal workmanship, fixings, 

penetrations, imprecision, gaps, human error (though we can indirectly stress the model to assess  a 

construction’s resilience to these conditions). For a full list please refer to caveat and context at the 

end of this report.  Therefore the report cannot predict actual future conditions on site; however it 

can broadly assess the likely risks and compare differing specifications. Wherever possible where 

there is uncertainty regarding a particular input parameter, a range of potentially viable values has 

been used to try to assess sensitivity of the construction to that parameter. 

 

WUFI is also specifically limited in its ability to model inverted/gravel/green roofs. For example, as 

the flow of free water under gravity is not taken into account WUFI cannot directly model the 

degree to which ponding of water will occur on a flat roof.  The model has therefore been setup in 

accordance with conventions established by the Fraunhofer Institute, which have been validated 

against test roofs in Southern Germany and Northern Italy. It is therefore the case that a good roof 

drainage system, with appropriately working outlets etc. has been assumed in all cases modelled. 

 

This report is limited to a small number of cases, with only 4 - 8 cases being fully analysed.  Further 

modelling can be undertaken upon request. 
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4. Numerical models: Inputs 

4.1 Constructions 

The illustration below shows how the roofs have been simplified into a 1-dimensional model in 

WUFI:

 
Fig. 2 – WUFI Constructions 
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4.2 Materials 

The materials used in the simulation are all taken from the WUFI database and except for the VARA 

plus membrane which was provided by the manufacturer/supplier.  The table below gives basic 

hygrothermal data for the materials that have been used and compares this with product data for 

the actual roof spec where this has been provided by AAL.  The WUFI database is limited and 

primarily consists of German building materials which differ from those used in Ireland. Overall, 

alternative versions of the same materials, with broadly similar characteristics, have been found 

within the database, however it is beyond the scope of this study to investigate to what extent 

precision is lost due to this limitation or to attempt to customise WUFI materials.  It is likely that 

other sources of error, such as workmanship, will be more significant. See appendix A for sources. 
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1 

Fraunhof
er IBP 

Generic Gravel 1400 0.3 1000 0.7 1  - 

Notes: Actual gravel to be used by AAL not known. A mid grey colour has been assumed, lighter gravels may equate to lower drying 
potential and therefore greater risk. 

2 
Fraunhof

er IBP 
Optigreen Lightweight Roof 1: Sedum Planting 1500 0.5 1000 0.2 5  1 

3 
Fraunhof

er IBP 
Optigreen Lightweight Roof 1: Substrate Type 

L incl. FKD) 
405 0.82 1000 0.4 3  0.628 

4 
Fraunhof

er IBP 
Optigreen Lightweight Roof 1: Protection Mat 83 0.95 840 0.035 1  - 

 Notes: 

5 

Fraunhof
er IBP 

weather resistive barrier (SD=0.5m) 130* 
0.001

* 
2300* 2.3* 500* 0.5 - 

Kingspan 
Aquazone water-infiltration reduction 

membrane (0.17 mm thick) 
 ? ? ?  0.01  

Notes:  *figures normalised as though membrane 1mm thick 

6 

Fraunhof
er IBP 

XPS core 40 0.95 1500 0.03 100  - 

XPS surface skin 40 0.95 1500 0.03 450  - 

Kingspan Greenguard XPS insulation GG300/500/700 30-45 ? ? 0.036 * >150**  ? / - 

Notes: * reduces to 0.040 "design thermal conductivity where in contact with moisture".  ** translated from vapour resistivitity 
(MN.s/g.m) by author. Due to the nature of XPS it is modelled as a core+skin. // The Fraunhofer XPS appears similar to the Greenguard. 

7 

Fraunhof
er IBP 

PVC roof membrane 1000* 
0.000

2* 
1500* 0.16* 15000* 15* - 

Notes:  *figures normalised as though membrane 1mm thick.  // AAL have not specified a specific product but have stated that a "cold 
welded PVC membrane" is to be used. 

8 

Fraunhof
er IBP 

OSB  3 595 0.85 1400 0.1049 165  0.002 

Notes: 

9 

Fraunhof
er IBP 

Cellulose Fiber (heat cond.:0,04 W/mK) 70 0.95 1400 0.04 1.5  - 

PYC 
Group 

Warmcel Cellulose Insulation 30-90 ? 2020 0.038 1-3  ? 

10-
op. A 

Fraunhof
er IBP 

PE-Membrane (Poly; 0.07 perm) 130* 
0.001

* 
2300* 2.3* 50000* 50 - 

Notes: 

10-
op. B 

Partel 
Passive 

Vara Plus 113* 
0.001

* 
1810* 0.27*  0.4-

30 
- 

Notes:   *figures normalised as though membrane 1mm thick. 

11 

Fraunhof
er IBP 

Air Layer 40mm (with additional moisture 
capacity) 

1.3 0.999 1000 0.23 0.38  - 

Notes: 

12 

Fraunhof
er IBP 

Gypsum Board 850 0.65 850 0.2 8.3  0.287 

Notes: 

Fig. 3: Table of Material Data  
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4.3 Moisture Sources 

The following ongoing moisture sources have been simulated: 

1) INCIDENT RAIN: A moisture source which inserts 40% of driving [sic?] rain into the gravel 

layer/green roof substrate, is used to simulate the incident rain on the roof that is stored in 

the gravel/substrate after run-off via the roof drainage system. The source of this 

value/convention is the Fraunhofer IBP’s guidance documents for gravel and green roofs2. 

2) PENETRATING RAIN: (In some of the simulation cases) a moisture source inserting 1% of 

driving [sic?] rain under the XPS insulation is used to simulate moisture that can often 

penetrate the XPS via joints etc. The source of this value/convention is a 2011 paper by 

Zirkelbach, Schafaczek & Kunzel of the Fraunhofer IBP3, where simulations were validated 

against real life inverted roofs, which appear not to have had a waterproof layer installed 

over the XPS. In modern inverted roof practice (such as in the Kingspan system that has been 

specified by AAL) it is typical to install a vapour permeable waterproof membrane over the 

XPS (and to install two layers of XPS broken bonded), and it could therefore be considered to 

be an onerous/conservative assumption for these roofs, if indeed this vapour permeable 

membrane is carefully installed.4  AAL’s brief referred to this as “cold water” breeching the 

XPS, however we have modelled this as a simple moisture source without heat affects as this 

is beyond the scope of this study.  

3) AIR INFILTRATION: A moisture source inserts moisture using the WUFI infiltration model. 

This is inserted in the inner 6mm of the OSB deck, which is the most likely place that 

moisture path from internal air would generate moisture. Simulations were run with the 

moisture source simulating leakage for a building with an airtightness of 10 m3/m2h @ 50Pa 

(a minimum standard under building regs [in the author’s experience in the UK]) & 3 

m3/m2h @ 50Pa (representing a higher standard of construction where a build-tight 

philosophy has been adhered to by both designer and constructor). 

 

4.4 Climate 

The climate data used for the external environment was a synthesised “reference year” representing 

an “onerous” year for Shannon Airport, provided by TU Dublin. Shannon airport is just 10km from 

the site and likely to experience a similar climate. 

 

For the internal climate, as it is hard to predict the occupancy of this building, two cases have been 

modelled: 

1. A medium moisture load using the simple model specified in EN 15026 and WTA 6-2 (which 

seems a reasonable assumption for an arts centre). 

2. An increased loading of medium moisture load +5% using the simple model specified in EN 

15026 and WTA 6-2 (to test resiliency of the construction). 

 

 

 

                                                           
2 https://wufi.de/en/wp-content/uploads/sites/11/2017.04_WUFI-Pro_Guidline_gravel_roofs.pdf & 
https://wufi.de/en/wp-content/uploads/sites/11/2017.04_WUFI-Pro_Guidline_extensive_green_roofs.pdf  
3 Zirkelbach, D, Schafaczek, B & Kunzel, B (2011):  op. cit. 
4 (Some degree of penetration is perhaps inevitable, and this is a concern given the limited drying 

potential of green roofs, however this is an area of ongoing research beyond the scope of this 

report) 
 

https://wufi.de/en/wp-content/uploads/sites/11/2017.04_WUFI-Pro_Guidline_gravel_roofs.pdf
https://wufi.de/en/wp-content/uploads/sites/11/2017.04_WUFI-Pro_Guidline_extensive_green_roofs.pdf
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4.5 Initial Conditions 

Two initial states have been tested.  

 

In the “normal” initial state, typical “built-in” construction moisture (as determined by WUFI, from 

the Fraunhofer’s research) has been assumed.   

 

To test the implications of not using a temporary roof we have simulated moisture in the OSB deck 

as though it were left unprotected in the “typical” Shannon climate (with the cellulose insulation and 

VCL below it, open to the elements below). As can be seen in the two graphs below, whether it is 

summer or winter is critical to whether or not it will get damper or stay dry. 

 

 
Fig. 4: Water content in the OSB deck if left exposed on the roof (winter start) 
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Fig. 5: Water content in the OSB deck if left exposed on the roof (summer start) 

 

For a conservative assessment of the impact, we have assumed the deck is installed in October, and 

left for either 1 month or 2 months prior to the installation of the remainder of the roof 

construction. We have used the resulting moisture content of the OSB as the starting moisture 

content of the OSB in the full construction simulation. 

 

4.6 Monitor positions & Criteria for Testing 

All elements above the primary membrane should be expected not to degrade significantly with 

moisture, therefore, we are primarily concerned with the timber elements of structure below the 

membrane – failure of these would be very serious.  In initial simulations we found that the critical 

part of the construction was the OSB deck, as seen in the below profiles, which show the mean and 

variation of temperature & moisture through the roof in a single year once moisture equilibrium has 

been reached (or in the first case after 25 yrs as equilibrium was never reached). Note that the top 

of the roof is on the left hand side of the diagrams. 
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Fig. 6: case 1 profile after 25 yrs– Gravel roof; SD50 VCL (3m3/m2h infiltration); normal construction moisture; 

medium moisture load; 1% penetration of driving rain. 

 
Fig. 7: case 4 profile at equilibrium– Gravel roof; VARA membrane (3m3/m2h infiltration); normal construction 

moisture; medium moisture load; 1% penetration of driving rain.  

 
Fig. 8: case 7 profile at equilibrium– Gravel roof; SD50 VCL (3m3/m2h infiltration); normal construction 

moisture; medium moisture load; Assuming no penetration of driving rain.  
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We have therefore monitored the moisture content of the OSB deck (this position on the cold side of 

the insulation is usually the most critical) The critical DIN 68800:2012-2 states that  to avoid wood 

rot, the mass-specific water content of wood should not exceed 20 mass-percent over prolonged 

periods of time, or for the case of processed wood such as OSB, 18 mass percent. 

 

As a preliminary assessment, note that all of the above roofs exceed 80% RH at the junction of 

cellulose/OSB, which is concerning. 
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5. Numerical models: Initial Assessments & Error Checking 

5.1 Convergence Errors/Water Balance Checks 

WUFI simulates moisture movement by dividing the materials into “cells” and calculating moisture 

transfer between each cell side by side for every time step. Sometimes, WUFI stops the calculation 

and approximates the result, to save time. This results in a “convergence error” and where a large 

number of large convergence errors occur, this could affect the result hence we have checked 

whether this is the case. 

Very small convergence error occurred for the gravel roof (i.e. just 0.01kg/m2 over a 25 year 

simulation period). The green roof suffered from what might appear to be a large convergence error 

of 6.66kg/m2 (19% of its maximum water content), however this again was for a 25 year period, and 

represented an average annual error of in fact just 0.8%. To be sure, an increased cell resolution was 

used (grid of 200 increased to 400) and graphed alongside the initial results, and the error was small 

and deemed to be acceptable/insignificant for the conclusions drawn. 

 

5.2 Initial simulation results 

Initial simulations showed that increasing the air infiltration from 3 to 10 m3/m2hr @ 50Pa made 

only a marginal difference to moisture content in the OSB deck, so we have not investigated the to 

10 m3/m2hr @ 50Pa any further.  Additionally, changing the VCL from a vapour diffusion resistance 

of SD50 to SD100 made the roof perform only marginally worse. 

This resulted in the following parameters being tested in the study: 
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Fig. 8: Scheme of investigations 
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6. Results & analysis 

Figure 9 below shows that in the simulated roofs: 

• Where 1% moisture ingress below the XPS and 3 m3/m2/hr infiltration are assumed, all the proposed roofs fail to limit moisture in the OSB deck to 

the safe limit of 18% mass-% for processed wood products (DIN 68800:2012-2). 

• The roof that uses a “traditional” VCL fails very significantly: moisture content in the deck has not reached equilibrium after 15 years as it continues 

to get wetter and wetter each winter and does not dry out fully each summer. The OSB deck is very likely to rot and this construction should not 

be used. 

• The use of the VARA Plus membrane, had the most significant impact on performance, and where this is used, the OSB deck approaches dynamic 

equilibrium after about 5 to 7 years (*in fact the gravel roof continues to dry out very slowly beyond this time frame). However, the equilibrium 

that is reached is still too high for the roof to be considered safe. We would not recommend using any of these roof constructions. 

• Apart from choice of VCL, the input variable with the next most significant impact was the additional 5% moisture loading from the internal 

environment. 

• The gravel roof performed slightly better than the green roof - most likely due to the reduced summertime drying potential associated with green 

roofs – however, this difference was only small compared to the other variables tested.  It made slightly more impact when using the VARA 

membrane. 

• To ensure that the high levels of moisture experienced in the OSB deck were not due to the Primary Membrane accidentally being simulated as “too 

vapour open” due to the selection of the material Fraunhofer’s “PVC roof membrane” material which has an SD value of just 15m, two alternative 

cases were quickly simulated as shown in Fig. 10. The “PVC roof membrane” was swapped out for (1) an SD100m membrane and (2) an SD 1500m 

membrane. This improved performance but only slightly and not enough to make these scenarios acceptable. 
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Fig. 9: Chart of Water Content of OSB over the first 15 years 
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Fig. 10: Chart of Water Content of OSB over the first 15 years 
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Fig. 11: Chart of Water Content of OSB over the first 15 years (underlay of previous chart for reference) 
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Figure 11 above shows that in the simulated roofs: 

• Where 0% moisture ingress below the XPS is assumed, the dampness of the OSB is reduced significantly, though it is still not sufficient to be 

reduced to a safe level for the roof with a traditional vapour control layer. (Whilst it continues to dry out and has not reached moisture equilibrium 

after 15 years, it has spent a high proportion of the first 15 years at risk of wood rot in the OSB). 

• The VARA plus membrane roof does however appear to have sufficient drying capacity such that the OSB could dry out to remain below 18% 

moisture content throughout the year after approx. 7 years.  It continues to dry out and is approaching dynamic equilibrium after 15 years.  This 

implies that one strategy for making the roof perform better would be to make it not an inverted roof i.e. to make entirely sure of the water-

tightness of the membrane above the rigid insulation.  Note that the membrane would still be protected to some degree from thermal 

swings/mechanical damage by the gravel/green roof. 

• However, note that in the case of a 5% increase in moisture load from the interior, the OSB in the roof with VARA VCL is still spending a significant 

amount of time above 18% moisture content (especially in the first few years after construction).  This implies that the hybrid roof construction 

remains un-resilient to increased occupancy. Given the unpredictable nature of occupancy of an arts centre, we therefore still feel that this may 

not be the optimum solution.  It is worth re-iterating that this scenario is not resilient should the contractor not follow best practice in terms of 

installation of water proof membrane and also in terms of dry storage of the OSB/joists/insulation prior to installation (see below) – these are 

things that may be beyond the Architect’s control but for which ultimately must be taken into account. 

 

Figure 12 below shows the output of simulations for where no temporary roof has been used: 

• Where 0% moisture ingress below the XPS is assumed (i.e. the least onerous of all the cases above), the OSB in the roof constructed with the deck 

exposed to the (“typical”) elements for 1 month in winter, takes over 25 years to dry out to approx. the same level as the roof constructed with 

“normal” construction moisture.  Its first approx. four years are spent entirely above the critical fibre saturation water content for timber and it 

doesn’t reach a safe level for approx. 15 years. This roof would be very likely to fail. 

• Where the same roof is left with the OSB exposed for a long period during a “typical” summer it still experiences 9 years of peaks above the safe 

18% moisture content level, and in particular during its first winter it could experience rot (and especially given the inexact science of moisture 

simulation & construction).  
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Fig. 12: Chart of Water Content of OSB over the first 25 years 
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7. Conclusions 

The hybrid inverted roofs that have been proposed are problematic primarily because they have 

poor drying capacity and as such are not resilient to various anticipated or unanticipated inputs of 

liquid moisture.  Even with the addition of a VARA plus variable diffusion VCL, which does improve 

the roof, the OSB deck, which remains fairly cold during the winter, is unlikely to dry out sufficiently 

given the likely inputs of moisture such as infiltration.  The roofs do not appear to be resilient to 

potential sources of moisture such as increased internal occupancy and ingress of rainwater due to a 

poorly fitted “vapour permeable waterproof isolating layer” above the XPS. The gravel roof performs 

marginally better than the green roof, but this is insignificant given the poor performance of both 

and as such we cannot recommend the use of any of AALs proposed constructions. 

 

Ultimately all unventilated flat membrane-based roofs have the same weakness, which is that they 

rely solely & absolutely on the integrity of the membrane/waterproofing layer, whether this is fitted 

above the insulation or as an “inverted” construction below.  As the above analysis shows, even 

where there are two layers of waterproofing, a 1% ingress of moisture below the first layer (not the 

2nd) can prove extremely problematic (refer to Fig.11 above and compare dark orange to yellow and 

dark blue to light blue) – because the roof is not designed to “manage” this moisture once this 

“failure” has occurred – i.e. it does not have the drying potential at this layer (especially in highly 

insulated roofs as per the one modelled). 

 

A more resilient construction would be a ventilated roof construction.  An example of a hybrid, 

ventilated, green/gravel roof can be seen on the Natural Building Technologies website 

(https://www.natural-building.co.uk/system/roof-flat/) and is reproduced below: 

 

 
Fig. 13: © Natural Building Technologies 

 

The ventilated construction introduces drying capacity under the primary membrane, such that 

reliance on that membrane is not so absolute. The primary membrane can still be protected by a 

green/gravel roof. There is a secondary breather membrane, which protects from any liquid 

moisture that does form in the cavity whilst allowing for the drying out of the insulation below. 

 

https://www.natural-building.co.uk/system/roof-flat/
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If woodfibre/other capillary active/vapour open insulation materials are considered too expensive 

for this project, an alternative possibility for a more resilient type of construction would be a 

ventilated fully warm roof (or less hybridised) construction.  

 

We would be happy to undertake a further appointment to simulate these two approaches. 
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8. Disclaimer 

Hygrothermal risk assessment is an emergent area of building construction, especially in the context 

of building construction in the British Aisles, and as such this report relies on data & techniques that 

contain a large amount of uncertainty in terms of their ability to reproduce specific real world 

scenarios. Whilst the author has attempted to limit the effect of this throughout the report and give 

a broad sense of the nature of the uncertainties where they arise, we cannot make any warranty 

with respect to the accuracy of the resulting information.  We shall not be liable in the event that 

damages occur in connection with the use of this information. 

 

9. Caveat & Context 

The WUFI pro simulations carried out in this report: 

• Are 1-dimensional simplifications and cannot account for joists/battens/fixings/material 

discontinuity/junctions & tolerances or other 2d/3d geometries. 

• Use climate data provided & generated by an external expert, which reflects generalised 

recorded data at Shannon Airport and of course cannot accurately predict the future climate 

of Askeaton. 

• Uses materials data primarily from the Fraunhofer IBP, which has tested German building 

materials which are not directly equivalent to those used in the UK & Ireland. We have 

selected the best matches possible. 

• Make assumptions about the likely use/occupancy of the building based on the information 

provided. 

 

 

 

 

 

 

 


