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Learning outcome:

How do you assess compliance?

“Any thermal bridge should not pose a risk of surface or interstitial condensation.” (TGD L 2021)

1) Heat Loss                                                                  2) Surface Condensation



Regulatory

Context
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Building Regulations

Part L of the Second Schedule to the Building 

Regulations - Regulation L1

A building shall be designed and constructed so as to 

ensure that the energy performance of the building is 

such as to limit the amount of energy required for the 

operation of the building and the amount of carbon 

dioxide (CO2) emissions associated with this energy 

use insofar as is reasonably practicable. 
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European Union (Energy Performance of 

Buildings) Regulations 2019

(S.I. No. 183 of 2019)

Regulation 8

For new dwellings, the nearly zero energy 

performance requirements of this regulation shall be 

met by: 

[…]

(c) limiting the heat loss and, where appropriate, 

availing of heat gain through the fabric of the building; 



Technical 

Guidance 

Document L
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What is Thermal Bridging?

• Heat loss through planar elements is 

accounted for in their respective U-values.

• There is a need to account for the extra heat 

loss that occurs at junctions between planar 

elements (wall, floor, roof, windows & 

doors).

• The extra heat loss associated with the 

junction is measured by its “Psi-value”.

• This is determined by thermal modelling.

Wall U-value

W / m2 K

Floor U-value

W / m2 K 

Linear Thermal 

Bridge 

W / m K

“Flanking” 

wall 

“Flanking”

floor

0 °C             K             20 °C
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TGD L guidance on Thermal Bridging

TGD L – Paragraph 1.3.3.1

To avoid excessive heat losses and local condensation

problems, reasonable care should be taken to ensure continuity of 

insulation and to limit local thermal bridging at key junctions, e.g. 

around windows, doors, other wall openings and at junctions 

between elements. 

Any thermal bridge should not pose a risk of surface or interstitial 

condensation. 

—Appendix D.2 provides further information on assessing surface 

condensation risk and

—Appendix B.3 provides information on assessing interstitial 

condensation risk.
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TGD L guidance on Thermal Bridging

TGD L – Paragraph 1.3.3.1 continued

Heat loss associated with thermal bridges is taken into account in 

calculating energy use and CO2 emissions using the DEAP 

methodology. 

See Appendix D for further information in relation to thermal 

bridging and its effect on dwelling heat loss and how this is taken 

account of in DEAP calculations.
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TGD L guidance on Thermal Bridging

TGD L – Paragraph 1.3.3.2 (summary)

The following represents alternative approaches to making 

reasonable provision with regard to limitation of thermal bridging:

i. adopt Acceptable Construction Details for all key junctions;

ii. adopt Acceptable Construction Details in combination with other 

certified details for all key junctions; 

iii. use certified details for all key junctions; 

iv. use alternative details which limit the risk of mould growth and 

surface condensation to an acceptable level 

as set out in paragraph D.2 of Appendix D for all junctions.
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Thermal Bridging in DEAP calculations

TGD L – Paragraph 1.3.3.3

The DEAP calculation of primary energy use and CO2 emissions 

takes account of thermal bridging effects. 

In general, this is done by including an allowance for additional 

heat loss due to thermal bridging, expressed as a multiplier (“y”) 

applied to the total exposed surface area, or by the calculation of 

the transmission heat loss coefficient HTB.
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Reasonable Provision for Thermal Bridging

TGD L – Paragraph 1.3.3.2 and 1.3.3.3 (summary)

Para. 

1.3.3.2
Reasonable provision alternatives

Value of y

(“y-value” or “Y-factor”)

(i)
Adopt Acceptable Construction Details 

for all key junctions

0.08

or

Calculated using the psi values given

in Tables D1 to D6 in Appendix D

(ii)
Adopt Acceptable Construction Details in combination 

with other certified details for all key junctions

Calculated using the psi values given in 

Tables D1 to D6 in Appendix D 

and other certified Psi values

(iii) Use certified details for all key junctions
Calculated using certified Psi values 

for the specific details adopted

(iv)

Use alternative details which limit the risk of mould growth

and surface condensation to an acceptable level as set out

in paragraph D.2 of Appendix D for all junctions

0.15
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Three kinds of details

▪ Acceptable Details

▪ Certified Details

▪ Alternative Details

compliant with Appendix D.2

—for avoiding mould

—and surface condensation
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What are “Acceptable Construction Details”?

TGD L supplementary 

guidance document 

“Limiting Thermal Bridging 

and Air Infiltration”

Part 1:

General theory of insulation 

continuity and air tightness

Part 2:

Acceptable Construction 

Details

Download:

https://www.gov.ie/en/publication/d82ea-technical-guidance-

document-l-conservation-of-fuel-and-energy-dwellings/#acceptable-

construction-details
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What are “Certified” Details?

These are details certified 

under the NSAI Thermal 

Modellers Scheme (or 

equivalent independent INAB 

accredited schemes)

The purpose of the NSAI scheme is 

to allow applicants to register as an 

approved Thermal Modeller of 

thermal bridging details and 

junctions, for the purpose of 

compliance with Clause 1.3.3.2 (iii) 

of Technical Guidance Document 

Part L Conservation of Fuel and 

Energy - Dwellings.
https://www.nsai.ie/certification/agrement-

certification/thermal-modellers-scheme/
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What are “Alternative” Details?

Any other detail which is compliant with Appendix D.2 

for mould growth and surface condensation

The key factor used in assessing the risk of mould growth or surface 

condensation in the vicinity of thermal bridges is the temperature 

factor (fRsi). The temperature factor (fRsi) is defined as follows: 

fRsi  =  (Tsi – Te)  / (Ti – Te) 

Where: Tsi = minimum internal surface temperature, 

Te = external temperature, and 

Ti= internal temperature. 

For dwellings, 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.
fRsi = 0.95



18 Rialtas na hÉireann | Government of Ireland

What are “Alternative” Details?

Appendix D.4 provides details on the calculation procedures for 

modelling these alternative details

The calculation procedure to establish both temperature factor (fRsi) and the linear thermal 

transmittance (ψ) is outlined in BRE IP 1/06. 

Details should be assessed in accordance with the methods described in I.S. EN ISO 

10211:2017. 

These calculations of two dimensional or three dimensional heat flow require the use of 

numerical modeling software. 

To be acceptable, numerical modeling software should model the validation examples in I.S. EN 

ISO 10211:2017 with results that agree with the stated values of temperature and heat flow 

within the tolerance indicated in the standard for these examples. 

Several packages are available that meet this requirement. 

Detailed guidance on decisions regarding specific input to the modeling software and the 

determination of certain quantities from the output of the software is contained in … 

BR 497 Conventions for calculating linear thermal transmittance and temperature factors. 
fRsi = 0.95
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Reasonable Provision for Thermal Bridging

TGD L – Paragraph 1.3.3.2 and 1.3.3.3 (summary)

Para. 

1.3.3.2
Reasonable provision alternatives

Value of y

(“y-value” or “Y-factor”)

(i)
Adopt Acceptable Construction Details 

for all key junctions

0.08

or

Calculated using the psi values given

in Tables D1 to D6 in Appendix D

(ii)
Adopt Acceptable Construction Details in combination 

with other certified details for all key junctions

Calculated using the psi values given in 

Tables D1 to D6 in Appendix D 

and other certified Psi values

(iii) Use certified details for all key junctions
Calculated using certified Psi values 

for the specific details adopted

(iv)

Use alternative details which limit the risk of mould growth

and surface condensation to an acceptable level as set out

in paragraph D.2 of Appendix D for all junctions

0.15



Calculating the 
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Bespoke Thermal Bridging calculations in DEAP 

To account for thermal 

bridging heat loss, HTB, in 

DEAP use a building 

specific y-factor calculation

EXAMPLE included in the 

supplementary guidance 

on Limiting Thermal 

Bridging and Air Infiltration 

– Acceptable Construction 

Details 2021 Edition.

https://assets.gov.ie/204483/db86c099-

e3fa-4080-9a87-c2298fd831ee.pdf Y-factor 0.051

Saving up to €3,000 

in construction 

costs over the 

0.08 y-factor
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Thermal Bridging calculation in DEAP 

using the SEAI y-factor calculation tool

The DEAP 

Methodology 

provides a software 

tool to calculate the 

(y) value with 

ACDs and/or 

certified junctions.

https://www.seai.ie/data-and-

insights/Thermal-Bridging-

Application.xlsm



Bespoke
Y-factor 
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Bespoke Y-factor Calculation
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Bespoke Y-factor Calculation
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Bespoke Y-factor Calculation
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Bespoke Y-factor Calculation
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Bespoke Y-factor Calculation
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Bespoke Y-factor Calculation
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Bespoke Y-factor Calculation
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Bespoke Y-factor Calculation
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Bespoke Y-factor Calculation
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Bespoke Y-factor Calculation



The Acceptable 
Construction 
Details
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Part 1: Limiting Thermal Bridging and Air 
Infiltration
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Part 2: ACDs for six different external 
wall constructions and general walls

1 – Cavity Insulation

2 – External Insulation

3 – Internal Insulation

4 – Timber Frame

5 – Steel Frame

6 – Hollow Block

7 – General Details
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Key changes

1. No change in the performance requirements 
so no application date. The 2011 ACDs can 
continue to be used. 

2. Takes account of internal insulation, which 
was previously provided for in text of 2011 
ACDs to support advanced u-values.

3. Takes account of current best practice for 
airtightness and thermal bridging.



38 Rialtas na hÉireann | Government of Ireland

Drivers for the 2021 ACD update

TGD L (2017, 2019 & 2021)

• Better U-values

• Better airtightness  

• Reduced thermal bridging

Developments in construction practice and products

Greater focus on compliance due to S.I. 9 of 2014
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Purpose of the ACDs

These diagrams illustrate good practice for design 
and construction of interfaces only in respect to 
ensuring

—thermal performance and

—air barrier continuity. 

The guidance must be implemented with due 
regard to all other requirements imposed by the 
Building Regulations. 

Use of the ACDs during construction will enable 
the builder to demonstrate that provision has 
been made to eliminate all reasonably avoidable 
thermal bridges in the insulation layers. 
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Thermal bridging factor in DEAP

Where ACDs are 

— adopted for all key junction and 

— are installed as per the ACD checklists, 

the dwelling fabric design as a whole will 

meet the guidance provided in Par 1.3.3.2 

in Building Regulations 2011 TGD-L 

(Dwellings) and qualify for the reduced 

thermal bridging factor (y-factor) of 0.08 in 

DEAP calculations.
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Cavity Wall 
Construction

Acceptable Construction Details 2021 edition
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Introduction text

These are the terms and 

conditions for using 

ACDs.



43 Rialtas na hÉireann | Government of Ireland

Introduction text

These diagrams illustrate 

good practice for design and 

construction of interfaces 

only in respect to ensuring 

thermal performance and air 

barrier continuity.

The guidance must be 

implemented with due 

regard to all other 

requirements imposed by 

the Building Regulations.
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Introduction text

Technical Guidance 

Document B and the 

Supplementary Guidance to 

TGD B provides guidance in 

relation to the provision of:

▪ cavity barriers in air 

cavities, 

▪ cavity barriers within 

combustible insulation 

layers and 

▪ fire protection of structural 

elements.
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Introduction text

Where theses details are 

used for the Target U-values 

and construction described 

in Table D1 of TGD L 2021 

the Psi-values published in 

Table D1 may be used to 

calculate the actual Thermal 

Bridging heat loss .. for the 

key thermal bridging 

junctions in that dwelling.
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TGD L 2021, Table D1 

Where theses details are 

used for the Target U-values 

and construction described 

in Table D1 of TGD L 2021 

the psi values published in 

Table D1 may be used to 

calculate the actual Thermal 

Bridging heat loss .. for the 

key thermal bridging 

junctions in that dwelling.
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TGD L 2021, Table D1 

Where theses details are 

used for the Target U-values 

and construction described 

in Table D1 of TGD L 2021 

the psi values published in 

Table D1 may be used to 

calculate the actual Thermal 

Bridging heat loss .. for the 

key thermal bridging 

junctions in that dwelling.

Footnote 1: 

ψ values for a Target U-value for the wall of 0.18 
W/m2K for the construction type specified. The U-
values of the flanking elements to the wall can vary 
from the flanking element target U-value as follows: 

• Pitched roof = 0.13 to 0.16 W/m2K; 

• Flat Roof = 0.16 to 0.20 W/m2K; 

• Ground Floor = 0.16 to 0.21 W/m2K.

Footnote 3: 

Where two building elements have one U-value above its target 
while the other is below its target U-value, the aggregate 
percentage change from the respective target U-values in the table 
should not exceed +20 % for the Psi (ψ) value to be valid.
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ACD 1.10

(1) Cavity Wall: Eaves – Ventilated Attic

2011 2021
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ACD 1.10

(1) Cavity Wall: Eaves – Ventilated Attic

2011 2021
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ACD 1.10

(1) Cavity Wall: Eaves – Ventilated Attic

2011 2021
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ACD 1.10

(1) Cavity Wall: Eaves – Ventilated Attic

2011 2021
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ACD 1.10

(1) Cavity Wall: Eaves – Ventilated Attic

2011 2021
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ACD 1.10

(1) Cavity Wall: Eaves – Ventilated Attic

2011 2021
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Timber Frame 
Construction

Acceptable Construction Details 2021 edition
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ACD 4.10

(4) Timber Frame: Eaves – Ventilated Attic

2011 2021
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ACD 4.10

(4) Timber Frame: Eaves – Ventilated Attic

2011 2021
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ACD 4.10

(4) Timber Frame: Eaves – Ventilated Attic

2011 2021
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ACD 4.10

(4) Timber Frame: Eaves – Ventilated Attic

2011 2021
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Enhanced 
Digital Detail

Acceptable Construction Details 2021 edition
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ACD 3.22

(3) Internal Insulation: Ope – Pre-stressed Concrete Lintel

2021
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ACD 1.25

2021

(1) Cavity Wall: Jamb with proprietary cavity closer



Queries: buildingstandards@housing.gov.ie
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