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Appendix A – U values 



 

  



Appendix B – Solid Brick Wall 

  



U-value calculation
by BRE U-value Calculator version 2.03
Printed on 16 Aug 2024 at 15:13

Filename: C:\Users\Jonathan.Platt.AESSOUTHERN\OneDrive - AES Sustainability Consultants\8108 Moat 
House, Arborfield\1-- U Values\8108 Solid Brick Wall 1.35.uva   (File saved: 08 Aug 2024 09:22)

Element type: Wall - Masonry solid wall
Calculation Method: BS EN ISO 6946

8108 Solid Brick Wall 1.35

Layer d (mm) λ layer λ bridge Fraction R layer R bridge Description
  0.130       Rsi

    1     13   0.570   0.023       Plaster (dense)
    2   421   0.770   0.547       Brick

          0.040       Rse
  434 mm (total wall thickness)   0.740

Total resistance:   Upper limit: 0.740   Lower limit: 0.740   Ratio: 1.000   Average: 0.740  m²K/W

U-value   1.352

U-value (rounded)   1.35  W/m²K

Calculated by:
   Windows User



Appendix C – Natural Fibre Internal Wall Insulation 
Example  
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Behaviour of internal insulation systems
Conventional insulation with vapour barrier 		

The graphic above shows an external wall with 
conventional internal insulation on the left side and 
NBT PAVADRY system on the right side and how each 
system is affected by moisture. Moisture sourcing from 
the ground (rising damp), outside (mainly through driven 
rain) and from the inside (vapour diffusion and convection 
though leakages) are indicated by different colours. Red 
arrows show vapour movement, blue arrows show liquid 
moisture and green indicates moisture storage and 
buffering.
 
In a conventional insulated wall, drying out of the wall is 
reduced to the inside as often a high vapour resistance 
(vapour barrier) is applied and the materials do not 
posses capillary or hygroscopic properties. This can 
lead to higher moisture content within the wall, mould 
growth and ultimately this could lead to damage to the 
fabric. The risk is higher around details such as timber 
joists, services or at ground level.

The risk of excessive moisture can be reduced by the 
application of a breathable insulation such as NBT 

PAVADRY. Breathability means that the insulation is 
vapour open, capillary active and hygroscopic. Thanks 
to its hygroscopicity and high density NBT PAVADRY 
can buffer (peak) moisture and release it back to the 
room which helps to equalize the internal climate. The 
capillary actions of the material helps to move liquid 
moisture away from the most critical interface (between 
insulation and existing wall, where the relative humidity 
increases due to the lower temperature of the wall). This 
is why the board must be bonded to the wall and why the 
density at this point is critical to ensure holding capacity 
for moisture. The vapour openness allows water vapour 
to pass through the construction evenly, which reduces 
the assists drying and avoids moisture becoming trapped 
within the construction. However, breathable insulation is 
not the cure for every problem. The wall, gutters, render 
or french drain need to be in sound condition in order to 
protect the wall from driven rain.	 

Breathable PAVADRY insulation		

NBT PAVADRY
Principles
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Location
Geographical location and the consequent variations in 
climate are an important factor affecting how a building 
will behave. The main variables are:
•	 precipitation (rain)
•	 sunshine
•	 temperature
•	 relative humidity
•	 windspeed (closly related to driving rain)
•	 global radiation

Example
To demonstrate the effect of those factors, the graph 
below shows the relative humidity at the critical interface 
of the same construction (9-inch solid brick wall, and 
92mm NBT PAVADRY SYSTEM internally) in different 
locations but from the same orientation,  here West.

As can be seen, the relative humidity (RH) is well below 
the critical value of 85% in London, while the same 
construction is just at the threshold in Manchester and 
completely failing in Swansea.

The geographic position is only one aspect in terms of   
the location. Factors such as orientation (wind driven 
rain, sunshine) or how exposed or sheltered a house 
is, can all significantly affect the behaviour of a building 
(e.g. a nearby building or a large tree will affect the 
amount of rain and sun getting to the surface of the wall 
considerably).
This is demonstrated in the second graph, where the 
same construction is compared in Swansea but with 
different orientations.

Thickness of insulation
By fitting internal insulation onto a wall, the temperature 
of the external wall drops, as the “heating“ of the wall 
through heat loss decreases. The more insulation  that 
is applied internally, the higher the risk that interstitial 
moisture build up will occur (caused by the lower 
temperature at the critical interface and by the inability of 
the wall to move moisture from rain, rising damp etc from 
the wall to the outside of the building). This however, is 
not the only point that has to be considered in terms of 
the insulation thickness. Greater thicknesses will also 
reduce the living space. 
Furthermore, the benefit of applying insulation is not 
linear to the thickness but decreases with added 
thickness. The decrease in the benefit is even higher 
when (unavoidable) thermal bridges (windows, partition 
walls, intermediate floors, etc.) are taken into account. 
The more insulation is applied internally, the higher the 
percentage of heat lost through thermal bridging.
The graph below [Schnieders, 2005] shows the 
reasonable thickness of internal insulation (for a German 
house; λinsulation=0.035W/mK) being between 40 and 
100mm.

NBT PAVADRY SYSTEM – Background

NBT PAVADRY
Background




