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Thermal Bridging 
  
And does this affect the DEAP calculations?: 

The Default y-factor value in DEAP is 0.15 W/m2K for all dwellings 
 
• Acceptable supporting evidence is required when entering any figure 
other than 0.15 
 
• Exceptions: 
 
0.08 W/m2K: for new dwellings whose key junctions conform with 
‘‘Limiting Thermal Bridging and Air Infiltration - Acceptable Construction 
Details’’ (ACDs) as referenced in Building Regulations TGD L. 
 
This requires that the relevant drawings be signed off by the developer/ 
builder, site engineer or architect. 
 
OR Use certified Psi values – certified by a third party (Agrément / NSAI 
approved thermal modeler) 
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Thermal Bridging 
  
Example of ACD 
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Thermal Bridging 
  
Example of Accredited Detail 
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Thermal Bridging 
  
Example of NSAI Thermal Modelers Scheme 

https://www.nsai.ie/certification/agrement-certification/thermal-modellers-scheme/ 
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Thermal Bridging 
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Basics 
  
What is a cold or thermal bridge… 

A thermal bridge is an element or location with: 
 
• Less or reduced insulation 
 
• Reduced insulation performance 
 
This means the element or location provides a path of least resistance (a 
“bridge”) for heat to move through the building envelope.  
 
In cold climates, this means additional heat will be lost through these specific 
locations.  
 
In hot climates, a thermal bridge will allow unwanted additional heat to pass 
through the thermal envelope into the building. 
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Basics 
  
2 Types: 

1. Geometric Where: 
 
• Insulation level changes 
ie 
 
-  External wall corners 
-  Base 
-  Eaves 
-  Roof Ridge 
-  Verge 
-  Window Reveals 
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Basics 
  
2 Types: 

1. Geometric 

Geometric thermal bridging 
is unavoidable.  
 
However, geometric thermal 
bridging increases with the 
complexity of the building 
form.  
 
Therefore, it can be 
minimised by keeping the 
building form simple. 
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Basics 
  
2 Types: 

1. Construction Where: 
 
• A physical material, a 
gap or a component that 
passes through the 
insulation.  
 
The material or 
component conducts heat 
better than the insulation 
and therefore effectively 
forms a bridge allowing 
heat to transfer between 
the inside and the 
outside.  
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Basics 
  
2 Types: 

1. Construction Examples: 
 
• Rafters that pass 
through the thermal 
envelope to support the 
eaves (or for decoration!) 
 
• Timber studs or joists 
within the insulation zone. 
 
• Cantilevered structure 
passing through the 
thermal envelope. 
 
• Lintels that interrupt 
cavity insulation. 

Bending of lines = BAD! 
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Basics 
  
2 Types: 

1. Construction 

Bending of lines = BAD! 

Infrared imaging shows the thermal loss at balconies. 
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Basics 
  
2 Types: 

1. Construction 

https://www.ancon.co.uk/products/insulated-balcony-connectors 
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Basics 
  
Further Subtypes: 

1.  Linear 

Where there is a thermal bridge with a specific length, for example, a lintel. 
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1.  Linear 

Where there is a thermal bridge with a specific length, for example, a lintel.  
2. Point  



Basics 
  
Further Subtypes: 

3. Repeating thermal bridges 
 
Where there is a thermal bridge that 
repeats at regular intervals within an 
element of the thermal envelope, for 
example, timber studs in an insulated 
wall.  
 
4. Non-repeating thermal bridges 
 
Where there is a one-off thermal 
bridge, for example, a structural 
column in an insulated wall. 



The temperature Factor - fRsi 
  

In winter, the “average” room temperature is guaranteed by the 
combination of the thermal envelope and the heating system.  
 
The same happens in summer time, if the building is provided with a 
cooling system.  
 
However, this does not mean that the internal temperatures are even over 
the internal surfaces.  



The temperature Factor - fRsi 
  

Raising the average temperature of the 
whole house by a few degrees does not 
help,  
 
because the surface temperature in the 
“weakest” spots remains lower. 
 
 This phenomenon is caused by the fRsi 
temperature factor of the thermal bridge. 



The temperature Factor - fRsi 
  

The fRsi factor is the difference between 
the internal temperature in the “weak” 
spot minus the external temperature, 
divided by the average temperature 
difference between inside and outside: 
 
fRsi = ( Tmin – Te ) / ( Ti – Te ) 
 
Tmin: internal surface temperature at the thermal bridge; 
Ti: internal room temperature; 
Te: external temperature. 

 



The temperature Factor - fRsi 
  

The value of fRsi should be greater than 
or equal to 0.75, so as to avoid the risk of 
mould growth and surface condensation. 
 
For three-dimensional corners of ground 
floors this value may be reduced to 0.70, 
for all points within 10 mm of the point of 
lowest fRsi 



The temperature Factor - fRsi 
  
Typically this is most accentuated where 
air currents can’t reach and thermal 
bridging is naturally highest, such as in 
corner closets or behind beds.  
 
As the levels of humidity in Irish dwellings 
are often higher than European norms,17 
when there is a lack of ventilation, 
including proper extraction, very high 
levels of surface condensation can result. 



The temperature Factor - fRsi 
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Why is this important? 
  Heat loss 
 
Thermal bridges are the weakest point in the thermal envelope and so they can 
contribute considerable heat loss. This reduces the building energy efficiency and 
increases heating costs. 
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Why is this important? 
  Heat loss 
 
Thermal bridges are the weakest point in the thermal envelope and so they can 
contribute considerable heat loss. This reduces the building energy efficiency and 
increases heating costs. 
 
Unwanted heat 
 
Thermal bridges let heat in as well as out through the thermal envelope. In 
summer this can introduce further unwanted solar heat gain. 
 
Cold internal surfaces 
 
Where heat escapes through a thermal bridge, the internal surface temperature 
will drop, creating a cold spot. The surface relative humidity will thereby increase. 
This introduces the risk of condensation on the internal surfaces, which may lead 
to mould growth. This can be unsightly and a health risk to the people in the 
building. 
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Why is this important? 
  Cold spots in the building fabric 
 
While thermal bridges can cause internal cold spots, they can equally cause cold 
spots within the building fabric. The same issues arise – a drop in temperature 
and an increase in relative humidity. In this case, the risk is interstitial 
condensation, mould within the building fabric and potential damage to elements 
of the building fabric. Over a long period, the damage can be considerable. 
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Why is this important? 
  Cold spots in the building fabric 
 
While thermal bridges can cause internal cold spots, they can equally cause cold 
spots within the building fabric. The same issues arise – a drop in temperature 
and an increase in relative humidity. In this case, the risk is interstitial 
condensation, mould within the building fabric and potential damage to elements 
of the building fabric. Over a long period, the damage can be considerable. 
 
Risks to comfort and health 
 
Cold spots are uncomfortable to be near and can cause draughts. If 
condensation occurs, or even worse mould, the indoor air quality will suffer, along 
with the people breathing it. Moisture and mould can both lead to health 
problems for the people in the building. 
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Why is this important? 
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Now we get technical: 
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Why is this important? 
  Mould growth… 
 
Now we get technical: 
 
Studies have shown that moulds do not require the presence of water, but can 
germinate and grow if the relative humidity at a surface rises above 80 per cent. 
 
This is a considerably less severe criterion than the 100% RH [relative humidity] 
required for surface condensation to occur. 
     
BS 5250, 6.3, Mould growth, p8 
 
Water at 100% RH will occur <= 5degC 
 
Risk of condensation can occur <= 12.6 degC 
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Why is this important? 
  What is Relative Humidity 
 
 
 
 
 

A reading of 100 
percent relative 
humidity means 
that the air is 
totally saturated 
with water vapor 
and cannot hold 
any more, creating 
the possibility of 
rain.  



Why is this important? 
  Dew Point vs Relative Humidity 
 
 
 
 
 

 
The dew point is the temperature the air needs to be cooled to (at constant 
pressure) in order to achieve a relative humidity (RH) of 100%. At this point the 
air cannot hold more water in the gas form. If the air were to be cooled even 
more, water vapor would have to come out of the atmosphere in the liquid form, 
usually as fog or precipitation. 
 
The higher the dew point rises, the greater the amount of moisture in the air. This 
directly affects how "comfortable" it will feel outside. Many times, relative humidity 
can be misleading. For example, a temperature of 30 and a dew point of 30 will 
give you a relative humidity of 100%, but a temperature of 80 and a dew point of 
60 produces a relative humidity of 50%. It would feel much more "humid" on the 
80 degree day with 50% relative humidity than on the 30 degree day with a 100% 
relative humidity. This is because of the higher dew point. 
 
So if you want a real judge of just how "dry" or "humid" it will feel outside, look at 
the dew point instead of the RH. The higher the dew point, the muggier it will feel. 



Why is this important? 
  Dew Point vs Relative Humidity 
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Why is this important? 
  Mould growth… 
 
Now we get technical: 
 
Internal temperature of Passivhaus is always >17deg C 
 
Heat losses through thermal bridges can be 30-50% of transmission heat losses 
 
 
 
 
 



www.MarkStephensArchitects.com 

Why is this important? 
  Mould growth… 
 
Now we get technical: 
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Why is this important? 
  Good news… 
 
 
 
 
 
 
 



Practice & Compliance 
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Why is this important? 
  Mould growth… 
 
2 pieces of software are required: 
 
1.  Thermal Bridge Analysis Software 

Examples: 
 
https://www.psitherm.uk/ 
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Why is this important? 
  Flixo 
 
https://www.flixo.com 
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Why is this important? 
  Mould growth… 
 
2. Hygrothermal simulation software 
 
Wufi from the Fraunhofer Institute and Delphin from the University of Dresden 
are two leading examples of hygrothermal simulation software. 
 

 
 
 
 
 



Passivhaus 
  Pragmatic approach: 
 
• If the external psi-value (thermal bridge loss coefficient Ψe) of a linear thermal 
bridge is equal or less than 0.01 W/mK there is no need to calculate it.  
 
• Use standard calculated details 
• Use product manufacturers verified data 
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Passivhaus 
  Pragmatic approach: 
 
• If the external psi-value (thermal bridge loss coefficient Ψe) of a linear thermal 
bridge is equal or less than 0.01 W/mK there is no need to calculate it.  
 
• Use standard calculated details 
• Use product manufacturers verified data 
 
• Point thermal bridges are considered to be thermal bridge free, except if they 
are a highly conductive material such as steel. 
 
• If two-thirds of the insulation thickness, or the equivalent conductivity, is 
maintained there is no need to calculate the thermal bridge. 
 
• Repeating thermal bridges within elements of the thermal envelope & windows/
doors, for example timber studs, are accounted for in the U-value calculation of 
the element. 
Thermal bridges that don’t meet any of these criteria must be calculated 
individually and as with all thermal bridging, minimised as far as possible. 
 
 
 
 
 
 
 
 



Special thanks to: 
  https://elrondburrell.com/blog/passivhaus-thermal-bridge-free-construction/ 
 
https://passivehouseplus.ie/articles/heating/thermal-bridging 


