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Technical Guidance Document L (TGD L) has been 
revised to support the implementation of the EU 
Energy Performance of Buildings Directive (EPBD) 
by imposing a methodology for calculating the 
energy performance of buildings, setting minimum 
energy performance requirements for new buildings 
to achieve Nearly Zero Energy Buildings (NZEB)  
and ensuring that when buildings are renovated 
their energy performance is upgraded.

NZEB is defined as a building that has very high 
energy performance as determined in accordance 
with the EPBD, in which the nearly zero or very 
low amount of energy required is provided to a 
significant extent from renewable sources.

TGD L applies to new buildings, and to major renovations, 
extensions, material alterations of existing buildings and 
to material changes of use. Transitional arrangements 
apply to projects which were commenced, and substantial 
work completed, prior to that date. The new version of 
TGD L applies to work that is commenced on or after 
1 November 2019. 

TGD L draws attention to the parallel requirements 
Technical Guidance Document B – Fire Safety, Technical 
Guidance Document F – Ventilation and Technical 
Guidance Document J – Combustion Appliances.

TGD L
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Primary energy use and the associated carbon dioxide 
emissions, as calculated using the Dwelling Energy 
Assessment Procedure (DEAP) must not exceed 
specified target values.

In order to achieve the primary energy use rate for NZEB 
the energy performance coefficient (EPC) of a dwelling 
must be no greater than the Maximum Permitted Energy 
Performance Coefficient (MPEPC), which is 0.30. The EPC 
is calculated by dividing the primary energy use of the 
dwelling (calculated using DEAP) by the primary energy 
use of a reference dwelling defined in Appendix 
C of TGD L. Primary energy does not include energy 
derived from on-site renewable energy technologies.

An acceptable carbon dioxide emissions rate for NZEB is 
achieved if the calculated carbon performance coefficient 
(CPC) is no greater than the Maximum Permitted Carbon 
Performance Coefficient (MPCPC), which is 0.35. The 
carbon performance coefficient is calculated by dividing 
the carbon dioxide emissions (calculated using DEAP) 
by the carbon dioxide emissions of the same reference 
dwelling defined in Appendix C of TGD L.

Both requirements must be met, so in summary, the 
whole-dwelling performance requirement for the dwelling 
as constructed is:

EPC ≤ 0.30 & 
CPC ≤ 0.35

Compliance is achieved easier in dwellings where 
on-site renewable energy technologies are used. 
Renewable energy technologies are solar thermal 
systems, solar photovoltaic systems, biomass systems, 
biofuel systems, heat pumps, wind power generators 
and other similar small scale systems. Guidance on the 
specification of renewable technologies for dwellings 
appears in Technical Guidance Document supporting 

document Heating and Domestic Hot Water Systems for 
Dwellings (forthcoming). SEAI maintains databases of 
renewable energy systems products, including information 
about their performance characteristics. 

Where the EPC ≤ 0.30 and the CPC ≤ 0.35 the ratio of 
primary energy from renewable energy technologies to 
total primary energy use (known as the Renewable Energy 
Ratio, or RER) should be at least 0.20, which meets 
the EPBD requirement for a ‘significant level of energy 
provision from renewable energy technologies’ in NZEB. 
The RER is calculated by DEAP, and the requirement is:

RER ≥ 0.20
The contribution of local centralised renewable energy 
sources supplying a heat distribution system serving 
all the dwellings in a district, area or block may be 
included in the RER. Alternatively, a combined heat and 
power (CHP) system supplying heat and hot water and 
contributing thermal energy equivalent to an RER of 0.20 
is an acceptable way of meeting the requirement. For 
guidance on the design of CHP systems, TGD L refers to 
CIBSE Applications Manual AM12 Combined Heat and 
Power in Buildings.

Where a building contains more than one dwelling 
(e.g. a terrace of houses or a block of apartments) it is 
acceptable to show that either every individual dwelling 
has an EPC ≤ 0.30, a CPC ≤ 0.35 and an RER ≥ 0.20, or 
that for all the dwellings in the building the average EPC 
≤ 0.30, the average CPC ≤ 0.35 and the average RER ≥ 
0.20. The average EPC, CPC and RER are calculated by 
multiplying the EPC, CPC and RER calculated for each 
dwelling by its floor area, adding the results together 
(separately) and dividing by the total floor area of the 
building. Calculation of the average EPC and CPC should 
exclude any common parts, but calculation of the average 
RER should include any common parts.
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Table 1 specifies maximum acceptable elemental thermal transmittances (U-Values) as area-weighted 
averages for elements of each type and as maximum values for individual elements of each type.

Reference should be made to the table on P7 that illustrates Part L recommendations for compliance taken 
from appendix E. Fabric performance, including improved U-values is prioritized to achieve a compliant 
specification thus future proofing the buildings and reducing energy consumption, whatever the source. 
Ultimately such a strategy reduces energy bills for the occupant.

The maximum area-weighted U-Values in Table 1 may be relaxed for 
individual elements where necessary for design or construction reasons,(eg. 
dormer cheek) but the maximum elemental U-Values still applies. Additional 
insulation will be required in the same elements to ensure that the maximum 
area-weighted averages are met. Where space heating is distributed by 
under-floor heating, the maximum floor U-Value should be 0.15 W/m2K.

U-Values

Table 1 Maximum area weighted
average U-Value (W/m2K)

Maximum elemental 
U-Value (W/m2K)

Pitched roof 0.16 0.30

Flat roof 0.20 0.30

External wall 0.18 0.60

Ground floor 0.18 0.60

Other exposed floor 0.18 0.60

External doors, windows, rooflights 1.40 3.00
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If Option 1 is used, then the whole-dwelling ‘Y-Value’ for 
thermal bridging in the DEAP calculation may be assumed 
to be 0.08 W/m2K, or the transmission heat loss coefficient 
(HTB) may be calculated using the  values provided in TGD L 
Appendix D Tables D1 to D6.

If Option 2 is used, then the transmission heat loss coefficient 
due to thermal bridging (HTB) should be calculated using  
values from TGD L Appendix D Tables D1 to D6 or Appendix 
2 of Limiting Thermal Bridging and Air Infiltration – Acceptable 
Construction Details.

If Option 3 is used, then the transmission heat loss coefficient 
(HTB) should be calculated using the certified  values 
associated with the adopted details. 

If Option 4 is used, then the whole dwelling ‘Y-Value’ for 
thermal bridging in the DEAP calculation should be assumed 
to be 0.15 W/m2K.

Calculation of the transmission heat loss coefficient (HTB) is 
explained in TGD L Appendix D paragraph D.3 and Appendix 
K of the DEAP manual. DEAP includes a software tool for 
calculating Y-Values with Acceptable Construction Details.

1

2

3

4

Reasonable care should be taken to ensure continuity of 
insulation at key junctions (i.e. between elements and around 
windows and doors) and thus avoid excessive heat loss due 
to thermal bridging and the associated condensation risk. 
Heat losses due to thermal bridging are taken into account in 
the DEAP calculation and thus in the calculation of the EPC, 
CPC and RER. There are four options for making reasonable 
provision for the limitation of thermal bridging:

Option 1

Adopt the Acceptable Construction 
Details for typical constructions from sections 1 
to 6 of Limiting Thermal Bridging and Air Infiltration 
– Acceptable Construction Details. 

Option 2

Adopt Acceptable Construction Details (as above) 
combined with details from Appendix 2 of Limiting 
Thermal Bridging and Air Infiltration – Acceptable 
Construction Details, or other certified details 
(see below) 

Option 3

Use third-party certified details that have been 
assessed by a certification body or a member 
of an approved thermal modellers scheme. 

Option 4

Use alternative details as set out in TGD L 
Appendix D, paragraph D.2.

Thermal Bridging
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Reasonable care should be taken to limit the air permeability 
(Q50) of the dwelling envelope, in order to avoid excessive 
heat losses and uncontrolled ventilation. However, it is 
important, as air permeability is reduced, that adequate 
purpose designed ventilation is provided in accordance with 
Technical Guidance Document F. A reasonable approach to 
air tightness would be: 

 - Identify the primary air barrier within each construction 
element at an early design stage;

 - Develop appropriate details and a performance 
specification to ensure the continuity of the air barrier;

 - Communicate the details to all involved in the construction 
process and allocate responsibility for them;

 - Impose an on-site inspection regime and related quality 
control procedures.

Reasonable levels of air permeability can be facilitated by 
adopting the Accredited Construction Details or other certified 
details described above under Thermal Bridging.

Every new dwelling should be subject to fan pressurisation 
testing to establish the air permeability of the building 
envelope. A reasonable upper limit of air permeability is 
 5 m3/m2h @ 50 Pa, thus the air tightness requirement is:

Q50 ≤ 5 m3/m2h
The testing procedure is specified in IS EN ISO 9972:2015 
Thermal performance of buildings – determination of air 
permeability of buildings, fan pressurization method. Tests 
should be carried out by persons certified by an independent 
third party (e.g. INAB or NSAI) to carry out this work.

If satisfactory air permeability is not achieved remedial 
measures should be undertaken and the dwelling should  
then be re-tested. This process should be repeated until  
the dwelling complies.

If the air permeability assumed in the DEAP calculation is 
better than the air permeability indicated by the test result, 
the DEAP calculation should be repeated using the tested 
air permeability value to ensure that the calculated EPC and 
CPC do not exceed the maximum permitted values (MPEPC 
and MPCPC respectively). If the MPEPC or the MPCPC are 
exceeded, remedial air-tightness work should be undertaken, 
an additional test should be carried out to establish the revised 
air permeability and the DEAP calculation should be repeated 
again, using the revised air permeability value to ensure that 
the calculated EPC and CPC do not exceed the maximum 
permitted values.

Limiting Heat Gains

The DEAP calculation includes an overheating risk assessment. 
Reasonable provision for limiting heat gains can be 
demonstrated by using the DEAP assessment to show that 
the dwelling does not have a risk of high internal temperatures. 
If the DEAP assessment indicates an overheating risk, then 
CIBSE Technical Memorandum 59 provides guidance on 
measures for avoiding overheating in normally occupied 
naturally ventilated spaces.

CIBSE Technical Memorandum 37 provides guidance about 
reducing or avoiding overheating. This guidance covers:

 - orientation and internal layout of buildings;

 - reduction of internal heat gains;

 - solar shading of glazed openings;

 - use of thermal capacity of building elements to moderate 
internal temperatures;

 - the provision of high ventilation rates.

Air tightness
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In practice, in order to achieve the MPEPC, MPCPC and RER 
≥ 0.20, it will usually be necessary to specify U-Values lower 
than those in Table 1 for at least some building elements, 
to achieve a lower thermal bridging ‘Y-Value’ than 0.08, to 
achieve air permeability lower than 5 m3/m2h @ 50 Pa, to 
increase the contribution from renewable energy technologies 

Achieving overall compliance

Table 2 Example B: Semi-detached dwelling with gas boiler for space heating and natural ventilation 
with intermittent extract
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Element or system Specifications

Dwelling size and shape Semi-detached house, two-storey
Overall internal dimensions: 7m wide x 9m deep x 5.1m high
Total floor area 126m2

Rectangular shape with no irregularities

Opening areas (windows and doors) 25% of total floor area
The above includes one opaque door of area 1.85m2, any other doors are fully glazed

Walls U = 0.13 W/m2K
e.g. 150mm cavity wall with 100mm cavity insulation of thermal conductivity 0.022 W/mK and 60mm internal 
insulation of conductivity 0.022 W/mK

Roof U = 0.11 W/m2K
e.g. 360mm insulation of conductivity 0.04 W/mK, between and over ceiling joists

Floor U = 0.14 W/m2K
e.g. Slab-on-ground floor with 120mm insulation of conductivity 0.023 W/mK

Opaque door U = 1.5W/m2K

Windows and glazed doors Triple glazed, low E (En = 0.05, soft coat) 20mm gap, argon filled, PVC frames
(U = 0.9 W/m2K, solar transmittance = 0.6)

Living area fraction 25% of total floor area

Shading and orientation 28.7m2 glazing orientated E/W; 0.9m2 glazing orientated N; average overshading

Number of sheltered sides 2

Allowance for thermal bridging at element junctions 0.05 x total exposed surface area (W/m2K)

Internal heat capacity category Medium

Ventilation system Natural ventilation with intermittent extract fans

Air permeability Infiltration due to structure = 0.25ac/h (5m3/(hr.m2)@50pa)

Chimneys None

Open flues None

Intermittent Extract fans 3

Draught lobby None

Primary heating fuel (space and water) Mains gas

Heating system Boiler and radiators with energy efficient water pump in heated space(energy consumption of 52kWh/yr)

Heat generator Mains gas condensing boiler, seasonal efficiency 91.3%, room-sealed, fanned flue

Heating System Controls Boiler Interlock and Time and Temperature Zone Control

Hot water system 120 litre cylinder with 100mm insulation
Demand met by space heating boiler, separate time control for space and water heating, cylinder 
temperature controlled by thermostat
2 showers, each with 6 litres/min flow restrictor, 1 bath

Primary water heating losses Insulated primary pipework between heat generator and cylinder

Secondary space heating None

Secondary space heating 100% low energy lighting, conforming to the following specification:
· A+ Rated Bulbs with efficacy of 94 lumen/cW
· Total =504 Watts

Renewable Energy Source 1.25 kWp Photovoltaic east/west facing, no overshading, 30o ,9.38m2 (7.5m2/kWp)

(i.e. RER ≥ 0.20), or some combination of these approaches. 
Thus, there is a range of compliance options available to the 
designer or specifier. The table below illustrates the typical 
specifications as outlined for compliance in Appendix E, Part L. 
Further examples are provided in Annex A.

Source: Department of Housing, Planning and Local Government, Part L Regulations 2019 Technical Guidance Document Conversation of Fuel and Energy - Dwellings, 
Appendix E Achieving compliance with respect to EPC and CPC, Table E1.2. Example B: Semi-detached dwelling with gas boiler for space heating and natural ventilation 
with intermittent extract, p82, housing.gov.ie
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Space and water heating systems in dwellings should 
be energy efficient and have effective controls. 

The appliance or appliances provided to deliver space 
heating and hot water should be as efficient in use 
as is reasonably practicable. In fully pumped hot 
water based central heating systems that use oil or 
gas, the minimum seasonal efficiency should not be 
less than 90%, as specified in the DEAP Manual or in 
the associated Home heating Appliance Register of 
Performance (HARP) database maintained by SEAI. For 
fully pumped hot water based central heating systems 
that use heat pumps, the space heating and water 
heating energy efficiencies should not be less than the 
minimum values specified in the Ecodesign regulations.

Guidance about the required minimum efficiencies of 
other heat generating appliances appears in Heating 
and Hot Water Systems for Dwellings – Achieving 
compliance with Part L and Energy Performance of 
Buildings Regulations 2019 (forthcoming).

The minimum acceptable controls for space  
heating and hot water systems are:

 - automatic control of space heating based on room 
temperature;

 - automatic control of heat input to stored water based on 
stored water temperature;

 - separate and independent automatic time control of space 
heating and hot water; and

 - shut down of boiler or other heat source when there is no 
demand for either space or water heating from that source.

In the case of fully pumped hot water based central 
heating systems using gas- or oil-fired or biomass  
boilers, this means:

 - control of space heating via carefully located room 
thermostats, thermostatic radiator valves or equivalent 
devices, in a single zone for dwellings up to 100m2 floor area 
and in two or more zones for larger dwellings or where any 
spaces experience significant solar or internal heat gains;

 - in systems with thermostatic radiator valves, flow control or 
similar devices to ensure that the boiler is switched off when 
there is no demand for heat;

 - control of water heating by hot water storage cylinder 
thermostat(s);

 - room thermostats and cylinder thermostats ‘interlocked’ 
to the boiler;

 - separate and independent time control for each space 
heating zone and hot water.

Space and water heating systems

Building Services
NEW DWELLINGS
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Where ground-to-water, water-to-
water and air-to-water heat pumps 
are used for space heating and hot 
water, the minimum controls are:

 - control of water pump operation;

 - control of water temperature in the 
distribution system;

 - control of outdoor fan operation  
(air to water units);

 - defrost control of the external airside 
heat exchanger (air to water units);

 - protection against water flow failure;

 - protection against high  
water temperature;

 - protection against high  
refrigerant pressure;

 - protection against air flow failure  
(air to water units);

 - weather compensation and internal 
temperature control;

 - programmable time control  
of space heating;

 - compliance with specified minimum 
flow rates or volume requirements 
(e.g. by buffering in dwellings in 
which all zones are thermostatically 
controlled);

 - multiple control zones in dwellings 
larger than 100m2 floor area or where 
any spaces experience significant 
solar or internal heat gains 

 
 
 
 
 

Where ground-to-air, water-to-air 
and air-to-air heat pumps are used 
for space heating and hot water, the 
minimum controls are:

 - control of room air temperature  
(if not provided externally);

 - control of outdoor fan operation  
(air-to-air units);

 - defrost control of the external airside 
heat exchanger (air to air systems);

 - control of secondary heating (if fitted);

 - control of external water pump 
operation (for ground-to-air and 
water-to-air systems);

 - protection against high  
refrigerant pressure;

 - protection against indoor  
air flow failure;

 - protection against external air  
flow failure (air-to-air units);

 - protection against water flow failure 
(ground-to-air and water-to-air units);

 - weather compensation and  
internal temperature control;

 - programmable time control  
of space heating;

 - compliance with specified minimum 
flow rates or volume requirements 
(e.g. by buffering in dwellings in 
which all zones are thermostatically 
controlled);

In fully pumped hot 
water based central 
heating systems that 

use oil or gas, the 
minimum seasonal 

efficiency should not 
be less than 90%

90%



Insulation of hot water storage 
vessels, pipes and ducts

All hot water storage vessels, pipes and ducts associated 
with the provision of heating and hot water, including 
those incorporated into wall, roof or floor constructions, 
should be insulated, unless they contribute to the 
satisfaction of the heat requirement of a zone or space.

Heat loss from a hot water storage vessel, when tested 
in accordance with IS 161:1975 and Annex B of BS 
1566-1:2002+A1:2011 should not exceed 0.8 W/l. 
This requirement can be satisfied by using a vessel with 
50mm thick factory applied polyurethane foam with zero 
ozone depletion potential and minimum density 30 kg/m3.

Pipe or duct insulation should comply with BS 
5422:2009. Alternatively, insulation of a thickness that 
provides reduction of heat loss equivalent to material 
having a thermal conductivity of 0.035 W/mK at 40oC and 
thickness equal to the diameter of the pipe (or 40mm, 
whichever is smaller) may be used.

Primary flow and return pipework between the heat 
generator and any heat exchanger should be insulated. 
Hot pipes (including vent pipes) connected to hot water 
storage vessels should be insulated. Water pipes and 
storage vessels in unheated spaces should be insulated 
for protection against freezing.

Building fabric air permeability less than 3m3/m2h at 50 Pa 
is recommended for dwellings with continuous mechanical 
ventilation, especially ventilation systems with heat recovery.

Commissioning

Heating and hot water systems should be tested and 
commissioned so that on completion they and their 
controls are in the intended working order and able 
to operate efficiently.

Commissioning procedures are set out in Heating and 
Domestic Hot water Systems for Dwellings – Achieving 
compliance with Part L and Energy Performance of 
Buildings 2019 (forthcoming).

Mechanical ventilation systems

The energy efficiency of mechanical ventilation systems 
should be consistent with Good Practice Guide 268 Energy 
efficient ventilation in dwellings – a guide for specifiers 
(available from SEAI).

Table 3 sets out maximum specific fan power (SFP) and 
minimum heat recovery efficiency (where fitted) for continuous 
mechanical ventilation systems, with or without heat recovery. 
These values do not apply to fans installed for intermittent use 
in individual rooms.

Table 3 Minimum performance for 
mechanical ventilation systems

System type Performance

Continuous supply 
or extract only

SFP ≤ 0.6 W/ls

Continuous balanced 
supply and extract

SFP ≤ 1.2 W/ls *

Heat recovery efficiency ≥ 70%

* for balanced systems with heating coils, add 0.3 W/ls

Minimum requirements for the controls of all other types of 
heating systems are set out in Heating and Hot Water Systems 
for Dwellings – Achieving compliance with Part L and Energy 

Performance of Building Regulations 2019 (forthcoming).
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The building should be constructed so that the calculated energy performance 
of the building and of its elements are achieved in practice. Changes made 
during design and construction should be assessed for their impact on 
insulation continuity and air permeability. On site quality control should include 
checks (before work is covered up) to ensure the adequacy of the installed 
insulation and the integrity of the air barrier. 

There should be no reasonably avoidable thermal bridges in the insulated 
building envelope. Care should be taken to ensure that the specified details are 
accurately constructed.

User Information
The owner of a new dwelling should be provided with information about the 
building, its fixed building services and their maintenance requirements so that 
the building can be operated in an energy efficient manner. A way of complying 
with this requirement is to provide operating and maintenance instructions that 
are aimed at achieving economy in energy use and presented in a form that 
householders can understand. Instructions should be specific to the systems 
installed in the building, not generic, and include:

 - how to adjust the heating and hot water timing and temperature control settings;

 - identification of any routine maintenance that is required to ensure efficiency, 
over the lives of the systems; and

 - the operation and maintenance of any installed renewable energy systems.

Miscellaneous 
Requirements
Future upgrading of building fabric and fixed services to further reduce 
carbon dioxide emissions should be considered. Where a dwelling includes 
a commercial space (e.g. an office or consulting room) that could revert to 
domestic use then that space is treated as part of the dwelling. Where dwellings 
form part of a larger building (e.g. an apartment block) then TGD L applies to 
the individual dwellings; the common parts and any commercial or retail spaces 
are covered by another TGD L – Conservation of Fuel and Energy – Buildings 
other than dwellings.

Where dwellings 

form part of a larger 

building (e.g. an 

apartment block) then 

TGD L applies to the 

individual dwellings; 

the common parts 

and any commercial 

or retail spaces are 

covered by another 

TGD L – Conservation 

of Fuel and Energy – 

Buildings other 

than dwellings.
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TGD L applies to a range of works to existing dwellings: 
extensions, material alterations, material changes of use, 
major renovation and the replacement of external doors, 
windows and rooflights. Key issues addressed are:

 - providing reasonable levels of fabric insulation in any 
new construction and limiting thermal bridging;

 - limiting air infiltration and air leakage through any new 
construction;

 - providing an efficient heat generator;
 - providing building services controls (where new space 

and/or water heating services are provided);
 - insulation of pipes, ducts and vessels; and
 - improving the energy performance of the whole 

dwelling during major renovation, in so far as this is 
technically, functionally and economically feasible.

Care should be taken in design and construction to ensure 
that fuel conservation measures (e.g. additional insulation, 
air tightness) do not increase the risk of rain penetration, 
condensation, mould growth or other indoor air quality 
problems. TGD L refers to NSAI SR 54:2014 Code of 
Practice for the Energy Efficient Retrofit of Dwellings as 
a source of technical guidance about the energy efficient 
retrofit of building fabric and services, and the application 
of retrofit measures on a whole dwelling basis1.

To avoid excessive heat losses and local condensation 
problems reasonable care should be taken to ensure 

1  Two new UK retrofit standards also provide relevant  
 guidance. Publicly Available Specification (PAS) 2035:2019  
 Retrofitting dwellings for improved energy efficiency:
 specification and guidance, and PAS 2030:2019 Specification  
 for the installation of energy efficiency measures in existing 
 dwellings and insulation in residential park homes. Both 
 standards are published by BSI (London).

continuity of insulation and to limit local thermal bridging. 
Any thermal bridge should not pose a risk of surface or 
interstitial condensation.

TGD L does not apply to works to buildings that are protected 
because they are of architectural or historical interest (i.e. 
‘protected structures’ under the Planning and Development 
Act 2000). However, TGD L does apply to unprotected but 
traditionally constructed buildings with vapour permeable 
fabric. In these cases, the aim should be to improve energy 
efficiency as far as is reasonably practicable, without 
prejudicing the character of the building or increasing the risk 
of deterioration of the building fabric.

TGD L refers to IS EN 16883:2017 Conservation of cultural 
heritage – Guidelines for improving the energy performance 
of historic buildings.

TGD L does not apply to 
works to buildings that are 
protected because they are 
of architectural or historical 

interest (i.e. ‘protected 
structures’ under the Planning 
and Development Act 2000).
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Extensions

The maximum acceptable elemental thermal transmittances (U-Values) for extensions, are the same as for new-build 
dwellings, i.e. as set out in Table 4, which specifies maximum acceptable elemental thermal transmittances (U-Values) 
as area-weighted averages for elements of each type and as maximum values for individual elements of each type.

The maximum area-weighted U-Values 
in Table 4 may be relaxed for individual 
elements where necessary for design 
or construction reasons, (eg. dormer 
cheek) but the maximum elemental 
U-Values still applies. Additional 
insulation will be required in the same 
elements to ensure that the maximum 
area-weighted averages are met. Where 
space heating is distributed by under-
floor heating, the maximum floor U-Value 
should be 0.15 W/m2K.

Another option for demonstrating 
compliance is to show that the total  
heat loss through all the opaque 
elements of the extension does not 
exceed the value it would have if all  
the area-weighted U-Values in Table  
4 were achieved individually.

The area of openings should not be 
less than is required for the provision of 
adequate daylight in accordance with 
BS 8206: Part 2: 2008 Code of practice 
for daylighting. CIBSE Lighting Guide LG 
10 provides guidance on adequate  
daylight provision.

Where an extension is

 - thermally separated from the adjacent 
spaces within the dwelling by walls 
and other opaque or glazed elements 
that have U-Values not more than 
10% greater the corresponding 
exposed elements of the main 
dwelling, and

 - is unheated, or is separately heated 
and the heating has automatic 
temperature and on-off control 
independent of the main heating, 

then the average U-Value of the  
thermal elements should not  
exceed 1.40 W/m2K. 

Reasonable provision for limiting thermal 
bridging in extensions is to adopt the 
construction details in the document 
Limiting Thermal Bridging and Air 
Infiltration – Acceptable Construction 
Details (forthcoming), or those in NSAI 
SR 54: 2014 Code of Practice for the 
energy efficient retrofit of dwellings, 
Annex H, or other details that have 
been assessed to provide equivalent 
performance. These details also provide 
a reasonable level of air permeability  
of the fabric of an extension.

Table 4 Maximum area weighted
average U-Value (W/m2K)

Maximum elemental 
U-Value (W/m2K)

Pitched roof 0.16 0.30

Flat roof 0.20 0.30

External wall 0.18 0.60

Ground floor 0.18 0.60

Other exposed floor 0.18 0.60

External doors, windows, rooflights 1.40 3.00
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Material alterations and changes of use

For material alterations and changes of use, Table 5 specifies maximum acceptable elemental thermal transmittances (U-Values) 
as area-weighted averages for elements of each type and as maximum values for individual elements of each type.

The maximum area-weighted U-Values in Table 5 may 
be relaxed for individual elements where necessary for 
design or construction reasons, (eg. dormer cheek) but 
the maximum elemental U-Values still applies. Additional 
insulation will be required in the same elements to ensure 
that the maximum area-weighted averages are met. Where 
space heating is distributed by under-floor heating, the 
maximum floor U-Value should be 0.15 W/m2K.

The U-Values in Table 5 include the effects of unheated 
voids or other intervening unheated spaces. Where a cavity 
masonry wall is deemed unsuitable for the installation of 
cavity insulation, it should be treated as an ‘other’ type of 
wall. The maximum U-Value for floors only applies when a 
floor is being replaced.

Acceptable provision for limiting thermal bridging in material 
alterations and changes of use is to adopt designs for the 
lintels, cills and reveals of openings similar to those shown 
in NSAI SR 54: 2014 Code of Practice for the energy 
efficient retrofit of dwellings, Annex H.

Infiltration of cold outside air should be limited 
by reducing unintentional air paths by:

 - sealing the void between dry-linings and masonry  
at corners, junctions, edges and around openings;

 - sealing vapour control membranes  
(in timber-framed construction);

 - draught-stripping the openable elements of windows,  
doors and rooflights;

 - sealing around loft hatches;

 - sealing boxing around concealed services; and

 - sealing piped services where they penetrate or project  
into hollow constructions of voids.

Table 5 Maximum area weighted
average U-Value (W/m2K)

Maximum elemental 
U-Value (W/m2K)

Pitched roof – insulation at ceiling 0.16 0.35

Pitched roof – insulation on slope 0.25 0.35

Flat roof 0.20 0.35

External wall – cavity masonry 0.55 0.60

External wall – other 0.35 0.60

Ground floor 0.45 -

Other exposed floor 0.25 0.60

External doors, windows, rooflights 1.40 3.00

Where space heating is 
distributed by under-floor 

heating, the maximum floor 
U-Value should be 0.15 W/m2K.
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Space and water 
heating systems

Where space and water heating systems 
are provided in extensions, material 
alterations or material changes of use 
they should be energy efficient and 
have effective controls. Oil- or gas-fired 
boilers should have minimum seasonal 
efficiencies of 90%, as specified in 
the DEAP Manual and the associated 
Home heating Appliance Register 
of Performance (HARP) maintained 
by SEAI.

For fully pumped hot water based 
central heating systems that use heat 
pumps, the space heating and water 
heating energy efficiencies should not be 
less than the minimum values specified 
in the Ecodesign regulations.

New or replacement electric storage 
heaters should have minimum heat 
retention of 45% in accordance 
with IS EN 60531:2000, and should 
incorporate user adjustable timers 
and room thermostats to control room 
temperatures.

For fully pumped hot water based 
central heating systems incorporating a 
biomass boiler, the boiler should have 
a minimum seasonal efficiency of 77%, 
as specified in the DEAP Manual and 
the associated Home-heating Appliance 
Register of Performance (HARP) 
maintained by SEAI.

The minimum acceptable controls 
for space heating and hot water 
systems are: 

 - automatic control of space heating 
based on room temperature;

 - automatic control of heat input to 
stored water based on stored water 
temperature;

 - separate and independent automatic 
time control of space heating and hot 
water; and

 - shut down of boiler or other heat 
source when there is no demand for 
either space or water heating from 
that source.

This means:

 - control of space heating via 
carefully located room thermostats, 
thermostatic radiator valves or 
equivalent devices, in a single zone 
for small dwellings up to 100m2 floor 
area and in two or more zones for 
larger dwellings or where spaces 
are normally maintained at different 
temperatures (e.g. living and sleeping 
areas) or experience significant solar 
or internal heat gains;

 - in systems with thermostatic radiator 
valves, flow control or similar devices 
to ensure that the boiler is switched 
off when there is no demand for heat;

 - control of water heating by hot water 
storage cylinder thermostat(s);

 - room thermostats and cylinder 
thermostats ‘interlocked’  
to the boiler;

 - separate and independent time 
control for each space heating  
zone and hot water.

For ground-to-water, water-to-water 
and air-to-water heat pumps used 
for space heating and hot water,  
the minimum controls are:

 - control of water pump operation;

 - control of water temperature in the 
distribution system;

 - control of outdoor fan operation (air to 
water units);

 - defrost control of the external airside 
heat exchanger (air to water units);

 - protection against water flow failure;

 - protection against high water 
temperature;

 - protection against high refrigerant 
pressure;

 - protection against air flow failure (air 
to water units);

 - weather compensation and internal 
temperature control;

 - programmable time control of space 
heating;

 - compliance with specified minimum 
flow rates or volume requirements 
(e.g. by buffering in dwellings in 
which all zones are thermostatically 
controlled);

 - multiple control zones in dwellings 
larger than 100m2 floor area or where 
any spaces experience significant 
solar or internal heat gains
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Where ground-to-air, water-to-air and air-to-air heat  
pumps used for space heating and hot water, the 
minimum controls are:

 - control of room air temperature (if not provided externally);

 - control of outdoor fan operation (air-to-air units);

 - defrost control of the external airside heat exchanger (air to 
air systems);

 - control of secondary heating (if fitted);

 - control of external water pump operation (for ground-to-air 
and water-to-air systems);

Guidance on a range of space and water heating systems is 
provided in the document Heating and Hot Water Systems 

for Dwellings – Achieving Compliance with Part L and Energy 
Performance of Buildings Regulations 2019 (forthcoming).

 - protection against high refrigerant pressure;

 - protection against indoor air flow failure;

 - protection against external air flow failure (air-to-air units);

 - protection against water flow failure (ground-to-air and 
water-to-air units);

 - weather compensation and internal temperature control;

 - programmable time control of space heating;

 - compliance with specified minimum flow rates or volume 
requirements (e.g. by buffering in dwellings in which all 
zones are thermostatically controlled);

Insulation of hot water storage 
vessels, pipes and ducts

All hot water storage vessels, pipes and ducts associated 
with the provision of heating and hot water, including those 
incorporated into wall, roof or floor constructions, should be 
insulated, unless they contribute to the satisfaction of the 
heat requirement of a zone or space.

Heat loss from a hot water storage vessel, when tested in 
accordance with IS 161:1975 and Annex B of BS 1566-
1:2002+A1:2011 should not exceed 0.8 W/l. This requirement 
can be satisfied by using a vessel with 50mm thick factory 
applied polyurethane foam with zero ozone depletion 
potential and minimum density 30 kg/m3.

Pipe or duct insulation should comply with BS 5422:2009. 
Alternatively, insulation of a thickness that provides reduction 
of heat loss equivalent to material having a thermal conductivity 
of 0.035 W/mK at 40oC and thickness equal to the diameter 
of the pipe (or 40mm, whichever is smaller) may be used.

Primary flow and return pipework between the heat generator 
and any heat exchanger should be insulated. Hot pipes 
(including vent pipes) connected to hot water storage vessels 
should be insulated. Water pipes and storage vessels in 
unheated spaces should be insulated for protection 
against freezing.
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‘Major renovation’ occurs when 
more than 25% of the surface of 
the dwelling envelope undergoes 
renovation. The surface area 
of the dwelling envelope is the 
entire surface area of the dwelling 
through which it can lose heat to 
the external environment or the 
ground. Renovation works included 
in surface area calculation are:

 - external insulation of heat loss walls;

 - replacement or upgrading of the 
structure of external walls;

 - internal lining of the surface of heat 
loss walls;

 - replacement of windows;

 - replacement of roof structure;

 - replacement of floors;

 - any extension that affects more  
than 25% of the surface area  
of the dwelling.

Major renovation requirements are 
triggered by a work to a single element 
or to a combination of elements, as 
described in Table 6. 

In these cases, the energy performance 
of the whole dwelling should be 
improved to ‘Cost Optimal’ level, as  
far as is technically, functionally and 
economically feasible. 

The Cost Optimal level is:

 - energy performance not exceeding 
125 kWh/m2yr, calculated by DEAP, 
as set out in column 2 of Table 6; or

 - implementation of energy 
performance improvements as set 
out in column 3 of Table 6, insofar as 
they are technically, functionally and 
economically feasible.

It is not considered economically feasible 
to bring renovations consisting only of 
essential repairs following fire, storm or 
flood damage to Cost Optimal level.

Table 6 - Cost Optimal Work activated by Major Renovation

Major renovation 
>25% of surface area

Cost Optimal level as 
calculated using DEAP

Works to bring the dwelling 
to Cost Optimal level

External walls renovation

Energy performance
≤ 125 kWh/m2yr

Upgrade loft insulation if U-Value ≥ Table 5.
Replace oil- or gas-fired boiler if ≥ 15 years old or
efficiency ≤ 86%. Replace electric storage heaters 

if ≥ 15 years old; heat retention to be ≥ 45%.

External walls and windows renovation

External walls and roof renovation

External walls and floor renovation

Extension affecting ≥ 25%
of the envelope area

Energy performance 
≤ 125 kWh/m2yr

Upgrade loft insulation if U-Value ≥ Table 5. 
Replace oil- or gas-fired boiler if ≥ 15 years old or 
efficiency ≤ 86%. Replace electric storage heaters 

if ≥ 15 years old; heat retention to be ≥ 45%. 
Upgrade wall insulation if U-Value ≥ Table 5.

Windows renovation

Not applicable Not applicableRoof renovation

Floor renovation

Roof and window renovation
Not applicable Not applicable

Roof and floor renovation
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Briefing Note

TGD L includes the following Appendices
(not reproduced here):

Appendix A
Calculations of U-Values

Appendix B
Fabric insulation: additional guidance 
for common constructions

Appendix C
Reference values for calculation 
of MPEPC and MPCPC

Appendix D
Thermal bridging at 
junctions and around openings

Appendix E
Achieving compliance with 
respect to EPC and CPC

Appendix F
Major renovations compliance examples
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Annex A

Achieving NZEB Compliance 
for Typical New Dwellings
Examples from Xtratherm The Guide to NZEB

Contact Xtratherm for further information 
or visit www.xtratherm.ie
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Semi Detached 
House 125m2

20

PASS
Item U-Value Specification

Floor Insulation 0.11 150mm Xtratherm Hyfloor

Cavity Wall 0.16 CT/PIR

Ceiling 0.12 300mm Fibreglass & 52.5mm XT/TL-MF

Windows 1.40 Double Glazed

Front Door 1.00 Insulated door (To be confirmed by supplier)

Boiler Efficiency 91.2% Gas Condensing boiler (Megaflo System - 24 HE A)

Heating Controls Yes Full time and temperature controls

Light Fittings % 100% CFL low energy lights

Thermal Bridging Factor 0.04 Calculated using Xtratherm details

Air Permeability 5 0.25 ACH

Renewable Technology Yes 4 x 270w PV panels (6.52m2)

Natural Ventilation Yes

Wood Log Burner Yes 60% efficiency

Delay Start Stat N/A

Cylinder 250L Factory Insulated Cylinder 100mm

In this example, we have achieved compliance by using 125 CT/PIR and 150mm Hyfloor using calculated Y-Values 
for the fabric in combination with 4 PV panels to satisfy the renewable contribution.

Based on natural ventilation with an air permeability of 0.25 ACH while also including a secondary heating option.

RESULTS EPC CPC RER

A2 Rating 0.2999 0.243 31%

Maximum permitted  
performance for EPC 
and CPC

0.300 0.350 20%

Gas Boiler / Xtratherm Xi Products



Semi Detached 
House 125m2

In this example we haven’t achieved compliance.

Using backstop U-Values and uncalculated default Y-Values it shows the affect on the results compared to the 
previous option while keeping the specification identical.

FAIL
Item U-Value Specification

Floor Insulation 0.18 80mm PIR Insulation / 120mm EPS (0.031)

Cavity Wall 0.18 100mm PIR Insulation (Partial fill)

Ceiling 0.16 270mm Fibreglass

Windows 1.40 Double Glazed

Front Door 1.00 Insulated door (To be confirmed by supplier)

Boiler Efficiency 91.2% Gas Condensing boiler (Megaflo System - 24 HE A)

Heating Controls Yes Full time and temperature controls

Light Fittings % 100% CFL low energy lights

Thermal Bridging Factor 0.08 Uncalculated default values

Air Permeability 5 0.25 ACH

Renewable Technology Yes 4 x 270w PV panels (6.52m2)

Natural Ventilation Yes

Wood Log Burner Yes 60% efficiency

Delay Start Stat N/A

Cylinder 250L Factory Insulated Cylinder 100mm

RESULTS EPC CPC RER

A2 Rating 0.366 0.295 29%

Maximum permitted  
performance for EPC 
and CPC

0.300 0.350 20%
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This note is also available for download through our  
Xi Academy - a suite of practical and online resources - 
designed to inform the construction industry on regulation 
requirements and to assist in the delivery of excellence 
in energy performance on site. Xi Academy includes a 
comprehensive range of CPD presentations covering:

• Part L Dwellings & Achieving NZEB 2019

• Thermal Bridging and the Effective use  
of CavityTherm onsite

• BR443 Conventions for U-Value calculations

• Achieving “A” rated design in partnership 
with your local Builders Merchants

We also offer online learning modules 

on topics such as Thermal Bridging and 

the effective use of CavityTherm onsite.

Xi Academy resources are available at 

www.xtratherm.ie

We hope that you 
found this briefing 
note helpful.



Xtratherm Limited, Liscarton Industrial Estate
Kells Road, Navan, Co.Meath, Ireland

Talk to the team who can help you with your project  

Tel +353 (0) 46 906 6050

Every one of our technical team is trained to 
the highest industry standards of competency 
in U-Value calculation and condensation risk 
analysis and individually assessed and certified 
under the BBA / TIMSA competency scheme. 
We are the first company in Ireland to be assessed and certified 
under the NSAI thermal modelling competency scheme. We  
hold the same qualification in the UK under the BRE thermal 
modelling competency scheme.

Certified Technical Knowledge.
Solutions you can trust.

Mark MagennisDanny Kearney Paschal Gallagher

Francis Rilley

Keith Woods

Phil Ward Raymond Madden Eamonn Clarke 

Mark Walsh Alessandro Martinis
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Talk to our professional, fully qualified team 
to assist you in finding the right solution.

Technical Support

Xtratherm UK Limited
Park Road Holmewood
Chesterfield Derbyshire
S42 5UY

Tel + 44 (0) 371 222 1033
Fax + 44 (0) 371 222 1044

www.xtratherm.ie

Xtratherm Limited
Liscarton Industrial Estate
Kells Road, Navan
Co.Meath, Ireland

Tel + 353 (46) 906 6000
Fax + 353 (46) 906 6090

Technical Support 
+353 (0)46 906 6050

info@xtratherm.ie


