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Foreword
A revision to Approved Document L (Conservation of Fuel and Power)  
of the English Building Regulations comes into force from 6th April 2014.  
This revision, launched in and named Part L: 2013 - Approved Document L  
(1A) for new-build housing aims to:
Provide a meaningful step to zero carbon Aid learning to deliver zero carbon homes Drive innovation in the right direction

02.

“The new Approved document L (1A) requires a 6% aggregate 
improvement in performance over the current level (Part L: 
Revision 2010). The most significant changes in the revised  
Part L are to new-build dwellings, most notably with the 
introduction of an assessment of fabric efficiency (Target Fabric 
Energy Efficiency) in addition to carbon targets. Introducing such 
a measure to ensure that we take the one-time opportunity 
offered during the construction phase of new-homes to build a 
better, more sustainable building fabric is a great step towards 
ensuring that these newly built homes will continue to deliver 
benefits over decades to come.”  
- Stacey Temprell

“Our aim to be the reference for sustainable habitat drives us at 
Saint-Gobain to create and deliver high performance solutions to 
enhance our habitat and our daily life. This guide aims to assist 
designers of new homes with Saint-Gobain solution options 
that demonstrate how providing excellent levels of insulation 
to the building fabric, in addition to paying attention to design 
detailing and improving air-tightness, can not only meet the 
criteria of the new Part L: 2013, but will ensure that new-homes 
are significantly more energy efficient and will remain so over 
the life of the home. They will also be homes which are more 
comfortable to live in and enable a better quality of life.”  
- Mark Allen

The Zero Carbon Hub is delighted to work in conjunction with Saint-Gobain 
as we develop the theory and practice to deliver zero carbon homes from 
2016. Government and industry are working closely to overcome the 
challenges and find practical solutions on this journey to zero carbon.  
We are pleased that Saint-Gobain UK and the Hub are helping to 
coordinate industry views, find consensus and forge a way forward so 
the 2016 ambition can be realised. This guide is a very useful source of 
information, explaining in simple terms ways for new homes to comply 
with the new 2013 regulations. It allows housebuilders to compare 
approaches to achieving compliance and is a good starting point for 
detailed design discussions to take place. Stacey Temprell  

New-Build Sector Director
Saint-Gobain

Mark Allen  
Technical Manager
Saint-Gobain

Saint-Gobain Supports
‘Fabric First’ Principles
“With home energy use accounting for 40% of 
UK carbon dioxide [CO2] emissions, Saint-Gobain 
believes in a fabric first approach to constructing 
and renovating buildings. This approach prioritises 
improvements to a building’s fabric and services in 
order to increase the energy performance of the 
building. By focusing on the fabric it is possible 
to reduce the need for energy to heat and cool 
the building in the first place. After all, the best 
approach to energy reduction in a building, and 
therefore a reduction in CO2 emissions, is not to 
need to use the energy in the first place.”  
- Stacey Temprell
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CO2 Emissions from
REGULATED energy
use (Space Heating &
Cooling, Hot Water,
Fixed Lighting,
Ventilation

A minimum level of carbon reduction
to be achieved from energy efficient

fabric and on-site technologies
inc. directly connected

heat networks

Designs that
incorporate a high

level of energy
efficiency fabric of

the dwelling

CO2 emissions from UNREGULATED
energy use (Household Appliances)

A range of solutions available for achieving
Zero Carbon beyond the minimum 

carbon compliance requirements

The aim of ‘A Design Guide to
Part L: 2013’ is to help house
designers and housebuilders
understand what the 2013
changes to Building Regulations
Approved Document Part L (1A)
(Conservation of fuel and power
in new dwellings) mean.
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Improved Fabric Energy Efficiency will largely be achieved through a combination of decreasing building elemental
U-values and Psi values, reducing the amount of thermal bridging and increasing air-tightness of the building. 
These improving standards will be implemented through step-changes in the Building Regulations, primarily Part L
(Conservation of Fuel & Power) and Part F (ventilation).

Fabric Energy Efficiency Standard (FEES) For ADL1A 2016 The FEES sets a
maximum limit on the amount of energy (in kWh/m2/year) that would
normally be needed to maintain comfortable internal temperatures in a home.

39 39 4646

A similar specification can deliver the required performance (39 or 46 kWh/m year in these house types. Mid terrace needs a slightly
higher specification to meet
46 kWh/m2/year.

Built Performance Carbon Compliance Target

Allowable
Solutions

On-Site Low Carbon
Heat & Power

Fabric Energy Efficiency

Apartment Mid terrace Apartment Mid terrace

Detached 10kg CO2 /m2/yr

Attached 11kg CO2 /m2/yr

Low Rise Apts 14kg CO2 /m2/yr

Achieved Through:
(1) Fabric Measures (FEES) (2) Low & zero Carbon Technologies

Saint-Gobain Publications:

A Design Guide
to Part L 2013

A Practical Guide to Building
in Thermal Performance

UK’s Hierarchical Approach to 
Achieving Zero Carbon 

UK Climate Change Act (2008) Commitments: Achieved through:
• Reduce Greenhouse gases by 80% by 2050

• 4 Carbon Budgets set in law

• Target to halve 1990 levels by 2027

• 2008-2012 = 3,018MtCO2

• 2013-2017 = 2,782MtCO2

• 2018-2022 = 2,544MtCO2

• 2023-2027 = 1,950MtCO2

The UK Government is committed to sustainable growth and the green agenda. This is demonstrated through various legally binding 
targets and standards, from which the Climate Change Act 2008 (CCA) is considered one of the most important. The Act mandates 
an 80% reduction in CO2 from the 1990 levels which are used as a baseline, by 2050. In 2007, the Government introduced a policy 
for all new homes to be constructed to meet a zero carbon standard from 2016. The policy, as set out today, requires all new homes 
from 2016 to mitigate, through various measures, all the carbon emissions produced on-site as a result of the regulated energy use. 
This policy is well aligned with European Policy, specifically the Energy Performance of Buildings Directive (recast) which requires all 
new buildings to be nearly Zero Energy Buildings from 2020 (nZEB), as described in Article 2 of the Energy Performance of Buildings 
Directive (EPBD). There are three core requirements which must all be met for a home to qualify as zero carbon as set out by the 
diagram below.

• Low Carbon Transport

• Low Carbon Heating (RHI/Heat Pumps)

• Low Carbon Electricity

• Low Carbon Industry

• Low Carbon Buildings

 • Retrofit (Solid Walls, Lofts, Cavity, Green Deal)

 • New-Build (Zero Carbon Targets)
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Improved Fabric Energy Efficiency will largely be achieved through a combination of decreasing building elemental
U-values and Psi values, reducing the amount of thermal bridging and increasing air-tightness of the building. 
These improving standards will be implemented through step-changes in the Building Regulations, primarily Part L
(Conservation of Fuel & Power) and Part F (ventilation).

Fabric Energy Efficiency Standard (FEES) For ADL1A 2016 The FEES sets a
maximum limit on the amount of energy (in kWh/m2/year) that would
normally be needed to maintain comfortable internal temperatures in a home.

39 39 4646

A similar specification can deliver the required performance (39 or 46 kWh/m year in these house types. Mid terrace needs a slightly
higher specification to meet
46 kWh/m2/year.

Built Performance Carbon Compliance Target

Allowable
Solutions

On-Site Low Carbon
Heat & Power

Fabric Energy Efficiency

Apartment Mid terrace Apartment Mid terrace

Detached 10kg CO2 /m2/yr

Attached 11kg CO2 /m2/yr

Low Rise Apts 14kg CO2 /m2/yr

Achieved Through:
(1) Fabric Measures (FEES) (2) Low & zero Carbon Technologies

Saint-Gobain Publications:

A Design Guide
to Part L 2013

A Practical Guide to Building
in Thermal Performance

The fabric performance of the property must, 
at a minimum, comply with the Fabric Energy 
Efficiency Standards (FEES) which is measured 
in kWh/m2/year. This is the first step in achieving 
Carbon Compliance.

Requirement 1:
Fabric Energy Efficiency

Requirement 2:
On-site low/zero carbon heat and power

Requirement 3:
Allowable Solutions

Any CO2 emissions that remain after 
consideration of fabric performance, heating, 
cooling, fixed lighting and ventilation, must be 
less than or equal to the Carbon Compliance 
limit established for zero carbon homes.  
This is measured in kg CO2/m2/year.

Any remaining CO2 emissions, from the use 
of regulated energy sources in the property, 
must be reduced to zero. Requirement 3 
may be met by either deliberately ‘over 
performing’ on requirements 1 and 2 so 
that there are no remaining emissions, or by 
investing in off-site carbon reduction projects, 
known as Allowable solutions1.

Through the mechanism of Allowable Solutions, the 
carbon emissions which can not be cost-effectively off-set 
on-site, after Carbon Compliance has been achieved, will 
be tackled through off-site measures. The Hub is currently 
undertaking further work with Government and industry 
on this aspect of the Zero Carbon policy.

1. Emissions resulting from cooking and ‘plug-in’ appliances (unregulated energy) are not being addressed as part of this policy.

There are three core requirements which must 
be met for a home to qualify as zero carbon:
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Improved Fabric Energy Efficiency will largely be achieved through a combination of decreasing building elemental
U-values and Psi values, reducing the amount of thermal bridging and increasing air-tightness of the building. 
These improving standards will be implemented through step-changes in the Building Regulations, primarily Part L
(Conservation of Fuel & Power) and Part F (ventilation).

Fabric Energy Efficiency Standard (FEES) For ADL1A 2016 The FEES sets a
maximum limit on the amount of energy (in kWh/m2/year) that would
normally be needed to maintain comfortable internal temperatures in a home.

39 39 4646

A similar specification can deliver the required performance (39 or 46 kWh/m year in these house types. Mid terrace needs a slightly
higher specification to meet
46 kWh/m2/year.

Built Performance Carbon Compliance Target

Allowable
Solutions

On-Site Low Carbon
Heat & Power

Fabric Energy Efficiency

Apartment Mid terrace Apartment Mid terrace

Detached 10kg CO2 /m2/yr

Attached 11kg CO2 /m2/yr

Low Rise Apts 14kg CO2 /m2/yr

Achieved Through:
(1) Fabric Measures (FEES) (2) Low & zero Carbon Technologies
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A Practical Guide to Building
in Thermal Performance



A Design Guide to Part L: 2013
The aim of this guide is to help house designers and house builders 
understand what the 2013 changes to Building Regulations Approved 
Document L (1A) (Conservation of fuel and power in new dwellings) mean. 
The new Approved Document L (1A) comes into force in England*  
on 6th April 2014, with the usual transitional arrangements.
* Responsibility for Building Regulations has been devolved to Scotland and Northern Ireland, and also now Wales (as of the end of 2011). 

06. 07.

Transitional Arrangements

House designers and builders may continue to use Part L: 2010 under the following circumstances:

 • Where work began before 6th April 2014.
 • Where work is subject to a building notice (typically used for individual dwellings).
 • Where full applications or initial notices are submitted before 6th April 2014.

The new Approved Document L (1A) of the Building Regulations: 2013 covers the conservation of fuel and power in new build 
dwellings. This new document supports the energy efficiency requirements of the Building Regulations in England  
and gives practical guidance on how to meet the requirements of the Building Regulations.

Building work covered under Approved Document L

Approved Document L cover building work that includes:

 • The erection or extension of a building.
 • The provision or extension of a controlled service or fitting (e.g. central heating).

Any new building work should be carried out to meet the requirements of the new building regulations, even if the existing building 
does not comply. This regulation also applies for a situation that qualifies as a ‘Material change of Use’. This is deemed to be when a 
building or part of a building’s usage is altered (e.g. integral garage changed to habitable space).

Purpose of this Guide

The guide gives examples of typical homes, outlining a combination of design parameters including building fabric solutions from 
Saint-Gobain that could be used to comply with the new guidance. The intention of this guide is to give a broad understanding 
of the typical specifications that could be incorporated into a more detailed design. The approaches detailed within this guide are 
representative of what could be used for compliance, but the target of the 2013 revision to ADL1A is for house designers and house 
builders to retain flexibility and choice in how to meet the new requirements.

The examples used are based on the typical homes as used by the Zero Carbon Hub for their work on the Fabric Energy Efficiency 
Standard (FEES) and the definition of zero carbon homes:

 • Detached
 • Semi-Detached (or End Terrace)
 • Mid-Terraced
 • Apartment
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Wales Northern Ireland

Within Scottish Building Regulations, 
improvements in energy standards have been 
made over many years, culminating in 2007 
with the move to a carbon dioxide emission 
based methodology for assessing carbon 
and energy performance in new buildings. 
In 2007, Scottish Ministers convened an 
expert panel to advise on the development 
of a low carbon building standards strategy 
to increase energy efficiency and reduce 
carbon emissions. This resulted in The Sullivan 
Report – ‘A Low Carbon Building Standards 
Strategy for Scotland’. A key recommendation 
of this Report is staged improvements in 
energy standards in 2010 and a further 21% 
improvement over 2010 standards to be 
introduced from October 2015.

In July 2013, Carl Sargeant, Minister for 
Housing and Regeneration announced a 
number of Government policies in relation to 
housing in Wales, which included intentions 
to set the requirement to reduce greenhouse 
gas emissions for new homes by 8%, 
against 2010 standards for the new Part L: 
2013 standard in Wales. Detail is still to be 
confirmed, particularly around limiting  
U-values and the impact of changes to the 
SAP methodology, which will likely influence 
build specifications.

On 31 October 2012, the Building Regulations 
(Northern Ireland) 2012 wholly replaced the 
existing regulations. The requirements for 
energy efficiency, addressed in Part F were 
tightened, with the aim of reducing carbon 
dioxide emission levels for new buildings by 
25% compared to 2006. The reduction is 
applied equally to all dwellings and are set 
out in the 2012 editions of Technical Booklets 
F1 (dwellings) and F2 (buildings other than 
dwellings), which both use the same five 
compliance criteria as the 2006 editions.
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All of the examples in this guide are developed from a single base specification based on a typical specification from a UK based 
Housebuilder. The base specification reflects current good practice, that is, what can be achieved with readily available materials 
and common construction methods.

The base specification assumes that homes will have natural ventilation (provided by a combination of trickle vents, opening 
windows and intermittent/continuous extractor fans) and to allow for the variation in air permeability results the target has been 
set at 7m3/h.m2@50Pa. This figure can be readily achieved for both masonry and timber frame construction.

The apartment building has 
three storeys with a central 
access stair serving two 
apartments per floor.  
The total glazed area amounts 
to approximately 20% of the 
internal floor area.

The detached house is 
four bedrooms and two 
bathrooms over two storeys. 
The total glazed area 
amounts to approximately 
20% of the internal  
floor area.

The semi-detached house 
is three bedrooms and one 
bathroom over two storeys. 
The total glazed area 
amounts to approximately 
20% of the internal  
floor area.

The mid-terraced houses 
have two storeys comprising 
three bedrooms and two 
bathrooms. The total 
glazed area amounts to 
approximately 20% of the 
internal floor area.

Home type 4:
Apartment

What is current practice?

Home type 1:
Detached

Home type 2:
Semi-Detached

Home type 3:
Mid Terraced

Scotland



Approved Document Part L (1A New-Dwellings)
A comparison of the Compliance Criteria

5  Compliance Criteria (2010) 5  Compliance Criteria (2013)

(1) Achieving the Target Emission Rate
(1) Achieving the Target Emission Rate (TER) and the  
Target for Fabric Energy Efficiency (TFEE)

(2) Limits on Design Flexibility (2) Limits on Design Flexibility

(3) Limiting the Effects of Solar Gains in Summer (3) Limiting the Effects of Heat Gains in Summer

(4) Building Performance Consistent  
      with Design Emission Rates

(4) Building Performance Consistent
 with Design Emission Rates 

(5) Provisions for Energy Efficient Operation
 of the Dwelling

(5) Provisions for Energy Efficient Operation 
      of the Dwelling

Compliance
Criteria

09.08.
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Part L : 2013 Compliance Criteria

The 2013 revision to Approved Document L (1A) of the Building Regulations focuses on the principles of fabric efficiency. It also 
prioritises learning in advance of the 2016 requirement for all new homes to be built to zero carbon standards. This revision 
introduces a new mandatory Target for Fabric Energy Efficiency (TFEE) and aims to simplify both the design and build process.  
A summary of the existing and new Approved Document L (1A) compliance criteria can be seen in the table below. 

The following pages will detail each of the 5 compliance criteria in turn.

Text in bold highlights the amended criteria.
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The Target Emission Rate (TER)

In the past, amendments to Part L have required the same 
percentage improvement against the 2002 Part L standard 
across all dwelling types. The new Approved Document L  
compliance criteria allows for different recipes for new 
dwellings to reflect that the challenge of reducing CO2 can 
vary by dwelling type. The formula is made up of both fabric 
and fixed building services specifications. House designers and 
house builders can select an alternative design as long as it 
achieves the same or better Target Emission Rate (TER) than 
the recipe, but this concurrent recipe approach gives a robust 
starting design basis for development (and meets Criterion 1  
& 2).

Target Emission Rate (TER) Notional Recipe

The notional recipe is based on efficient services including 
low energy lighting throughout and an A rated condensing 
boiler and a similar fabric performance to the full Fabric Energy 
Efficiency Standard (FEES) as recommended by the Zero Carbon 
Hub for semi-detached, terraced houses and flats, but relaxed 
back from full FEES for detached homes. This delivers similar 
construction specifications across the mix of new home types. 
The key dwelling fabric and service features of the elemental 
recipe can be seen opposite in Table 1.

The impact is a 6% uplift in the TER on 2010 Part L  
levels across the typical build mix. This represents the  
following (approximately):

The Target Fabric Emission Rate

Larger homes have a higher TFEE target due to the fact that 
they have a greater proportion of wall/roof to overall floor 
space and therefore have greater potential to use renewables. 
The cost of renewables as a proportion of the build cost is 
lower for larger homes (e.g. this may represent a 2% increase 
on a detached verses 10 to 15% increase on an apartment)  
Part L: 2013 includes a new Target for Fabric Energy Efficiency 
(TFEE) in addition to the Target Emission Rate (TER). The TER 
is based on a standard of fabric efficiency that approximately 
equates to Zero Carbon Hub’s FEES level. 

How to Demonstrate Compliance

CO2 emissions from the (As-built) dwelling emission rate  
(DER) must not be greater than the target emission rate (TER) 
at design stage. The kWh/m2/yr (As-built) Dwelling Fabric 
Energy Efficiency (DFEE) rate must not be greater than the 
Target Fabric Energy Efficiency (TFEE) rate at design stage.  
These are mandatory requirement for meeting Energy 
Performance Building Directive (EPBD) objectives. Unlike the 
other criterion which are guidance. From Standard Assessment 
Procedure (SAP) software the figures can be used for Energy 
Performance Certificates (EPCs) which are required by all new 
dwellings occupants and Building control officers. These are  
not set out to give you actual energy use, they are purely  
design values.

Under clause 2.7, buildings that contain more than one 
dwelling (e.g. apartments) can be an average weighted TER  
or TFEE rate when calculated, however, the DER and DFEE 
should be no worse for individual units or you can take the  
area weight average, but the sum of the parts should be no 
greater than the whole building. Compliance software should 
produce an output report to assist Building Control Bodies 
check that compliance has been achieved. This is used to 
formulate the Energy Performance Certificate (EPC).

10.

Compliance Criteria
(1) Achieving the Target Emission Rate (TER) and the Target  
 for Fabric Efficiency (TFEE)

• Detached – 12%  (TFEE standard of 52kWh/m2/year)

• Semi detached – 7% (TFEE standard of 52kWh/m2/year)

• Mid terraced – 4% (TFEE standard of 43kWh/m2/year)

• Apartments – 0% (TFEE standard of 43kWh/m2/year)
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Table 1 Summary of concurrent notional dwelling specification

Element or System Values

Opening areas (windows and doors)
Same as actual dwelling up to a maximum proportion of 25% of  
total floor area [1]

External Walls (including opaque elements of curtain walls) [6] 0.18 W/m2K

Party Walls 0.0 W/m2K

Floor 0.13 W/m2K

Roof 0.13 W/m2K

Windows, roof windows, glazed rooflights and glazed doors
1.4 W/m2K [2]
(Whole window U-value)
g-value = 0.63 [3]

Opaque doors 1.0 W/m2K

Semi glazed doors 1.2 W/m2K

Air tightness 5.0 m3/hr/m2

Linear thermal transmittance
1.2 W/m2K Standardised psi values – See SAP Appendix R, except use of 
y=0.05 W/m2K if the default value of y=0.15 W/m2K is used in the  
actual dwelling

Ventilation type Natural (with extract fans) [4]

Air conditioning None

Heating System

Mains gas
If combi boiler in actual dwelling, combi boiler; otherwise regular boiler
Radiators
Room sealed
Fan flue
SEDBUK 2009 89.5% efficient

Controls
Time and temperature zone control [5] Weather compensation
Modulating boiler with interlock

Hot water storage system

Heated by boiler (regular or combi as above)
If cylinder specified in actual dwelling, volume of cylinder in  
actual dwelling
If combi boiler, no cylinder. Otherwise 150 litres
Located in heated space
Thermostat controlled
Separate time control for space and water heating Weather compensation
Modulating boiler with interlock

Primary Pipework Fully Insulated

Hot water cylinder loss factor (if specified)
Declared loss factor equal or better than 
0.85 x (0.2 + 0.051 V2/3) kWh/day

Secondary Space Heating None

Low Energy Lighting 100% Low Energy Lighting

Thermal Mass Parameter Medium (TMP=250)
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Fuel Factors

The fuel factor relaxes the Target Emission Rate (TER) for homes heated by a more carbon intensive fuel than gas (e.g. off-gas 
grid homes, electrically heated apartments etc.). Without a fuel factor these homes would need to meet the same TER as if using 
gas, with a fuel factor the TER is eased to reduce cost but requires additional measures to reduce carbon emissions. In Approved 
Document L (1A) fuel factors have been retained but rebased to align with the new TER methodology and with the revised 
Department for Energy and Climate Change (DECC) carbon dioxide emission factors.

In calculating compliance, the next stage is to apply the fuel factors in table below to the original notional recipe solution in Table  
1 on page 11.

(2) Limits on Design Flexibility

Approved Document L (1A) 2013 retains the design element of fabric elemental backstops, however it is not recommended that 
these are used as the starting point for building design. Achieving the Target for Fabric Energy Efficiency (TFEE) standard could be 
significantly dependent on the high performance of one specific feature of fabric design. If this feature was to perform less well than 
expected, it would significantly impact on performance. These are designated as limited design values to discourage inappropriate 
trade-offs (e.g. poor elemental U-values being offset by renewables etc.)
NB. The performance of fixed building services should be at least as efficient as the minimum acceptable limit in the Domestic Building Service Compliance Guide.

As absolute backstop values, the fabric elemental values that remain unchanged from Approved Document L: 2010 can be seen in the  
table below.

Fuel Factors
Fuel factor1

Mains gas 1.00

LPG 1.06

Oil 1.17

B30K 1.00

Grid electricity for direct acting and storage systems 1.55

Grid electricity for heat pumps 1.55

Solid mineral fuel2 1.35

Any fuel with a CO2 emission factor less than that of mains gas 1.00

Solid multi-fuel2 S 1.00

Limiting Fabric Parameters

Roof 0.20 W/m2K

Wall 0.30 W/m2K

Floor 0.25 W/m2K

Party wall 0.20 W/m2K

Swimming pool basin1 0.25 W/m2K

Windows, roof windows, glazed roof-lights2, curtain walling and  
pedestrian doors

2.00 W/m2K

Air permeability 10.0 m3/h.m2 at 50 Pa

Solar Gains 

The effect of solar gain in summer can be limited by an appropriate combination 
of window size and orientation, solar protection through shading and other solar 
control measures, ventilation (day and night) and high thermal capacity.  
However, when aiming to limit solar gains, consideration should be given to the 
provision of adequate levels of daylight. The Building Regulations do not specify 
minimum daylight requirements. Reducing the window area has conflicting impacts 
on the predicted CO2 emissions; reduced solar gains but increased use of electric 
lighting. As a general guide, if the areas of glazing is less than 20% of the total floor 
area, some parts of the dwelling may experience poor levels of natural daylight.

Heat Losses & Gains from Circulation Pipes

Part L: 2013 now sets out that reasonable provision should be made to limit heat 
losses from pipes as set out in the Domestic Building Services Compliance Guide
(www.planningportal.gov.uk) this includes insulating primary circulation pipes for 
domestic hot water services.

In the case of apartment blocks, insulating primary circulation pipes for space heating 
as well as for domestic hot water services within communal spaces can help to limit 
potentially unwanted heat gains and overheating of the space.

If this is not done correctly there can be an unintended consequence of contributions 
to overheating in buildings.

(4) Quality of Construction & Commissioning

Building Performance Consistent with Design Emission Rates 

Dwellings should be constructed and equipped so that performance is consistent 
with the calculated Design Emission Rate (DER) and Designed Fabric Energy Efficiency 
(DFEE) rate. A final calculation of the DER and DFEE rate is required to take account of 
any changes in performance between design and construction, and to demonstrate 
that the building, as constructed meets the TER and the TFEE rate.

The compliance software report output should be submitted and design stage as a 
verification tool. This is given to the building control officer. The specification should 
also be provided to the building control office. Any changes to these specifications 
etc, including materials should be noted to the building control officer. The building 
control officer will accept a sign off by the SAP assessor. It should be noted that these 
are private individuals who will be made accountable for inaccuracies.  
The Energy Performance Certificate (EPC) for selling the dwelling  
must also be provided to building control officers.

(3) Limiting the Effects of Heat Gains in Summer
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 • In considering heat losses from party walls, it is important to remember that wherever the wall penetrates the    
  insulation layer (e.g. when the blockwork of a masonry party wall penetrates insulation at ceiling level) a thermal    
  bridge will exist. Any bridging should be evaluated and accounted for. 

U-values for party walls
Party wall construction U-value (W/m2k)

Solid 0.0

Unfilled cavity with no effective edge sealing 0.5

Unfilled cavity with effective sealing around all exposed edges and
in line with insulation layers in abutting elements

0.2

A fully fitted cavity with effective sealing at all exposed edges and
in line with insulation layers in abutting elements

0.0

Robust Detail Approved Construction

• Overall construction nominal width 345mm
• Lightweight aggregate cavity block wall, minimum 100mm blocks
 (density 1350 – 1600kg/m³)
• Minimum 100mm cavity between leaves
• Minimum 100mm Isover RD Party Wall Roll in the cavity
• Drylined with dot and dabbed 12.5mm Gyproc WallBoard ten,
 15mm Gyproc WallBoard or 12.5mm Gyproc SoundBloc

Lightweight aggregate blockwork (Isover RD
Party Wall Roll and Gyproc plasterboard)

E-WM-20: Masonry

Robust Detail Approved Construction

• Aircrete cavity block wall, minimum 100mm blocks
 (density 600 – 800kg/m3)
• Minimum 100mm cavity between leaves
• Minimum 100mm Isover RD Party Wall Roll in the cavity
• Drylined with 12.5mm Gyproc WallBoard dot and dabbed
 (DriLyner basic system)

Masonry aircrete aggregate blockwork (Isover RD 
Party Wall Roll and Gyproc plasterboard)

E-WM-24: Masonry

 • The building fabric should be constructed so that  
  there are no reasonably avoidable thermal bridges  
  in the insulation layers caused by gaps within the  
  various elements, at the joints between elements,  
  and at the edges of elements such as those around  
  window and door openings.

 • Insulation should be as continuous as possible to  
  achieve a “tea cosy” effect. There should be limited  
  thermal bridging. Repeat bridges are issues such   
  as wall ties or the timber structure and are captured  

  in the U-value calculations. Geometrical bridges are
  ground floor junction to wall or window to wall jamb
  details. These typically use accredited construction  
  details Accredited Construction Details (ACD’s) or the  
  enhanced accredited construction details created by  
  the Energy Savings Trust (EST). Alternatively they can be  
  calculated by an expert to BR 497. Where ACDs’s or a  
  calculation has not been achieved a default Y-value  
  of 0.15W/m2K can be used. This is considerably less to  
  that of the notional building and therefore further  
  compensation in the fabric design will need to be used.

The following points, set out what is reasonable provision to ensure that the performance of the building is consistent  
with the DER and DFEE rate:

Construction of the Building Fabric

 • The building fabric should be constructed to a reasonable standard so that the insulation is continuous over the  
  whole building envelope and the air permeability is within reasonable limits.

 • Separating (party) cavity walls, may not be zero heat loss walls, this is because air-flow in the cavity provides    
  a heat-loss mechanism. Heat loss can be reduced by restricting air movement through the cavity, which can    
  be achieved by fully filling the cavity and/or by effective edge sealing round the perimeter.

NB. Fully filling the cavity can affect sound transmission. However requirements of Part E can be satisfied by adopting a fully fill construction detail  
accredited under the Robust Details scheme, such as those detailed below:

14. 15.
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There has been a growing realisation that homes designed to meet current and future 
standards of energy performance may fall short of expectations. The gap between what 
is intended and what is achieved by fabric and services can be large, with some studies 
indicating, for example, that fabric heat loss can be 100% more than that predicted by design. 
Whilst the reasons for this can be many and is subject of a detailed investigation co-ordinated 
by the Zero Carbon Hub, employing good building practice during construction to ensure that 
good thermal performance is built in to new dwellings can contribute to the closing of the 
performance gap.

Further details of such good building practice for the processes during construction closely 
associated with installing Saint-Gobain fabric solutions (external walls, floors and roof 
solutions) can be found in the Saint-Gobain publication ‘A Guide to Building  
in Thermal performance”.

www.saint-gobain.co.uk

Design vs As-Built
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Air-Permeability

 • In order to demonstrate that an acceptable air-permeability has been achieved, this must be in line with Regulation   
  43 (see below). On each development, an air pressure test should be carried out on three units of each dwelling    
  type or 50% of all instances of that dwelling type, whichever is the less.

 Regulation 43 - Pressure Testing

 (1) This regulation applies to the erection of a building in relation to which paragraph L1(a)(i) of Schedule 1    
  imposes a requirement.

 (2) Where this regulation applies, the person carrying out the work shall, for the purpose of ensuring compliance with  
  regulation 26 and paragraph L1(a)(i) of Schedule 1:

  a. ensure that:

   i. pressure testing is carried out in such circumstances as are approved by the Secretary of State; and 
   ii. the testing is carried out in accordance with a procedure approved by the Secretary of State; and

  b. subject to paragraph (5), give notice of the results of the testing to the local authority.

 (3) The notice referred to in paragraph (2)(b) shall:

  a. record of the results and the data upon which they are based in a manner approved by the  
  Secretary of State; and
  b. be given to the local authority not later than seven days after the final test is carried out.

 (4) A local authority is authorised to accept, as evidence that the requirements of paragraph (2)(a)(ii) have been   
  satisfied, a certificate to that effect by a person who is registered by the British Institute of Non-destructive   
  Testing or the Air Tightness and Testing and Measuring Association in respect of pressure testing for the air   
  tightness of buildings.

 (5) Where such a certificate contains the information required by paragraph (3)(a), paragraph (2)(b)  
  does not apply.

 • When achieving compliance the DER measurement   
  should include the actual on-site measured    
  performance. Where the dwelling has not be pressure   
  tested, the assessed air permeability is the average   
  test result for other dwellings of the same type on the   
  same development plus +2.0m3/(h.m2) at 50 Pa.
  (The +2 was arrived at from review of post-2006   
  data.) Therefore the maximum average pressure tests   
  for a dwelling type on a development must be no   
  more than 8.0m3/(h.m2) at 50 Pa if they are to be   
  within the limited value of 10m3/(h.m2) at 50 Pa.

 • If it is a low air permeability design and not pressure   
  tested then the +2.0m3/(h.m2) at 50 Pa will make
  a significant impact on the calculated DER and
  DFEE rates. On small developments (less than 2
  dwellings) where the builder opts out of the air
  permeability test a 15m3/(h.m2) at 50 Pa can be used
  in the calculation. Alternatively, the builder can    
  demonstrate he has erected and pressure tested a   
  similar house in the last 12 months.

Doorway

Gauge

Window

Blower doorFan

(5) Provisions for Energy Efficient Operation of the Dwelling

• The owner of the dwelling should be provided with sufficient information about the building, the fixed building   
      services and their maintenance requirements so that the building can be operated in such a manner as to use no more   
 fuel and power that is reasonable in the circumstance. This information should explain how to control, operate and    
 maintain the following:

 • Space heating system
 • Hot water heating system
 • Ventilation system
 • Any other technology that has been incorporated

Outgoing air
Outward Leaking air
Inward Leaking air

Calibrated Blower Door Test
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Provisions for Energy 
Efficient Operation of 
the Dwelling.

The approaches detailed within this guide are representative of what could be used for compliance, but the target of the 2013  
revision to ADL1A is for house designers and house builders to retain flexibility and choice in how to meet the new requirements.

The examples used are based on the typical homes as used by the Zero Carbon Hub for their work on the Fabric Energy Efficiency  
Standard (FEES) and the definition of zero carbon homes:

 • Detached
 • Semi-Detached (or End Terrace)
 • Mid-Terraced
 • Apartment

Design Options - where to start
This section of the guide gives examples of typical homes, outlining a 
combination of design parameters including building fabric solutions from 
Saint-Gobain that could be used to comply with the new Part L: 2013. 
The intention of this guide is to give a broad understanding of the typical 
specifications that could be incorporated into a more detailed design.
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18.

All of the examples in this guide are developed from a single base specification based on a typical specification from a UK based 
Housebuilder. The base specification reflects current good practice, that is, what can be achieved with readily available materials 
and common construction methods.

The base specification assumes that homes will have natural ventilation (provided by a combination of trickle vents, opening 
windows and intermittent/continuous extractor fans) and to allow for the variation in air permeability results the target has been 
set at 7m3/h.m2@50Pa. This figure can be readily achieved for both masonry and timber frame construction.

The apartment building has 
three storeys with a central 
access stair serving two 
apartments per floor.  
The total glazed area amounts 
to approximately 20% of the 
internal floor area.

The detached house is 
four bedrooms and two 
bathrooms over two storeys. 
The total glazed area 
amounts to approximately 
20% of the internal  
floor area.

The semi-detached house 
is three bedrooms and one 
bathroom over two storeys. 
The total glazed area 
amounts to approximately 
20% of the internal  
floor area.

The mid-terraced houses 
have two storeys comprising 
three bedrooms and two 
bathrooms. The total 
glazed area amounts to 
approximately 20% of the 
internal floor area.

Home type 4:
Apartment

What is current practice?

Home type 1:
Detached

Home type 2:
Semi-Detached

Home type 3:
Mid Terraced

Design
Options
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The following pages will take each frame type in turn (1-3), and look at each of the above scenarios (A-C) to result in the 
indicative design values needed for the dwelling to achieve the new Approved Document L1A (2013).

 Scenario C

 • This scenario is based on the premise that dwellings  
  are being constructed in rural areas where mains   
  grid gas is not available. In this scenario, services are  
  typically provided by LPG and/or electric and make
  use of renewable technologies (e.g. a flue gas heat  
  recovery system for LPG).

 • This scenario has an air-permeability target of 5.0
  (m3/hr/m2), linear thermal transmittance Y-values of  
  0.05 (W/m2k) and elemental U-values designed   
  according to ‘Fabric First’ principles (see below),   
  including a window U-value of 1.2W/m2k.

 Scenario B

 • This scenario is based on the premise that dwellings  
  are being constructed in rural areas where mains grid
  gas is not available. In this scenario, services are   
  typically provided by LPG and/or electric and make  
  use of renewable technologies (e.g. a flue gas heat  
  recovery system for LPG).

 • This scenario has an air-permeability target of 5.0
  (m3/hr/m2), linear thermal transmittance Y-values of
  0.05 (W/m2k) and elemental U-values designed   
  according to ‘Fabric First’ principles (see below),   
  including an improved window U-value of 1.2W/m2k.

 Scenario A

 • This scenario is based on the premise that dwellings  
  can be designed using mains grid gas services and  
  therefore make use of a standard condensing boiler  
  (SEDBUK rated).

 • This scenario has an air-permeability target of  
  5.0 (m3/hr/m2), linear thermal transmittance Y-values  
  of 0.05 (W/m2k) and elemental U-values designed   
  according to ‘Fabric First’ principles (see below),   
  including an improved window U-value of 1.2W/m2k.

For each of the four different house types, three frame options are given: medium dense blockwork, aircrete blockwork and  
timber frame. Within each frame option, three further scenarios are used as follows:
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Scenario (A) Air-Tightness 5, Y-value 0.05, Standard 
condensing boiler, amended U-values (windows @ 1.2).
Reference Table on Page 21

Scenario (B) Air-Tightness 5, Y-value 0.05, Flue Gas Heat 
Recovery system, amended U-values (windows @ 1.2).
Reference Table on Page 22

Scenario (C) Air-Tightness 5, Y-value 0.05, Flue Gas Heat 
Recovery system, amended U-values (windows @ 1.4).
Reference Table on Page 23

Frame Type:
(1) Medium Dense Blocks

Frame Type:
(3) Timber Frame

Frame Type:
(2) Aircrete Blocks

Scenario (A) Air-Tightness 5, Y-value 0.05, Standard 
condensing boiler, amended U-values (windows @ 1.2).
Reference Table on Page 24

Scenario (B) Air-Tightness 5, Y-value 0.05, Flue Gas Heat 
Recovery system, amended U-values (windows @ 1.2).
Reference Table on Page 25

Scenario (C) Air-Tightness 5, Y-value 0.05, Flue Gas Heat 
Recovery system, amended U-values (windows @ 1.4).
Reference Table on Page 26

Scenario (A) Air-Tightness 5, Y-value 0.05, Standard 
condensing boiler, amended U-values (windows @ 1.2)
Reference Table on Page 27

Scenario (B) Air-Tightness 5, Y-value 0.05, Flue Gas Heat 
Recovery system, amended U-values (windows @ 1.2)
Reference Table on Page 28

Scenario (C) Air-Tightness 5, Y-value 0.05, Flue Gas Heat 
Recovery system, amended U-values (windows @ 1.4)
Reference Table on Page 29

Detached Semi-Detached Mid Terraced Apartment

Target Emission Rate (2010) 19.73 18.76 18.13 18.04

Target Emission Rate (2014) 17.47 17.40 17.35 17.48

Dwelling Emission Rate (2014) 17.43 17.29 16.89 17.21

Improvement % (2010 Regs) 11.66 7.84 6.84 4.60

Improvement % (2014 Regs) 0.23 0.63 2.65 1.54

Fabric Energy Efficiency Req'd 47.93 43.81 40.9 36.9

Fabric Energy Efficiency Ach'd 47.17 42.3 34.14 31.8

Ground floor U-value 0.13 0.13 0.15 0.15

External wall U-value 0.20 0.22 0.22 0.22

External Roof U-value 0.11 0.13 0.13 0.13

External door U-value 1.0 1.0 1.0 1.0

Window U-value 1.2 1.2 1.2 1.2

Assumed "Y" value 0.05 0.05 0.05 0.05

Thermal Mass 250 250 250 250

Design air permeability 5.0 5.0 5.0 5.0

Combi boiler N N Y Y

System Boiler + cylinder Y Y N N

Flue Heat Recovery N N N N

Main heating efficiency 89.5% 89.5% 89.5% 89.5%

Ventilation system Natural Natural Natural Natural
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Scenario (A) Air-Tightness 5, Y-value 0.05, Standard 
condensing boiler, amended U-values (windows @ 1.2).
Reference Table on Page 21

Scenario (B) Air-Tightness 5, Y-value 0.05, Flue Gas Heat 
Recovery system, amended U-values (windows @ 1.2).
Reference Table on Page 22

Scenario (C) Air-Tightness 5, Y-value 0.05, Flue Gas Heat 
Recovery system, amended U-values (windows @ 1.4).
Reference Table on Page 23

Frame Type:
(1) Medium Dense Blocks



Detached Semi-detached Mid terraced Apartment

Target Emission Rate (2010) 19.73 18.76 18.13 18.04

Target Emission Rate (2014) 17.47 17.40 17.35 17.48

Dwelling Emission Rate (2014) 17.06 17.19 16.68 16.97

Improvement % (2010 Regs) 13.53 8.37 8.00 5.93

Improvement % (2014 Regs) 2.35 1.21 3.86 2.92

Fabric Energy Efficiency Req'd 47.93 43.81 40.9 36.9

Fabric Energy Efficiency Ach'd 47.76 43.37 37.54 35.18

Ground floor U-value 0.13 0.15 0.20 0.20

External wall U-value 0.20 0.22 0.28 0.28

External Roof U-value 0.13 0.15 0.15 0.15

External door U-value 1.0 1.0 1.0 1.0

Window U-value 1.2 1.2 1.2 1.2

Assumed "Y" value 0.05 0.05 0.05 0.05

Thermal Mass 250 250 250 250

Design air permeability 5.0 5.0 5.0 5.0

Combi boiler N N Y Y

System Boiler + cylinder Y Y N N

Flue Heat Recovery Y Y Y Y

Main heating efficiency 89.5% 89.5% 89.5% 89.5%

Ventilation system Natural Natural Natural Natural

 

Detached Semi-detached Mid terraced Apartment

Target Emission Rate (2010) 19.73 18.76 18.13 18.04

Target Emission Rate (2014) 17.47 17.40 17.35 17.48

Dwelling Emission Rate (2014) 17.44 17.4 17.26 16.97

Improvement % (2010 Regs) 11.61 7.25 4.80 5.93

Improvement % (2014 Regs) 0.17 0.00 0.52 2.92

Fabric Energy Efficiency Req'd 47.93 43.81 40.9 36.9

Fabric Energy Efficiency Ach'd 47.73 42.56 35.96 35.18

Ground floor U-value 0.10 0.12 0.15 0.15

External wall U-value 0.20 0.20 0.20 0.20

External Roof U-value 0.09 0.12 0.15 0.15

External door U-value 1.0 1.0 1.0 1.0

Window U-value 1.4 1.4 1.4 1.4

Assumed "Y" value 0.05 0.05 0.05 0.05

Thermal Mass 250 250 250 250

Design air permeability 5.0 5.0 5.0 5.0

Combi boiler N N Y Y

System Boiler + cylinder Y Y N N

Flue Heat Recovery Y Y Y Y

Main heating efficiency 89.5% 89.5% 89.5% 89.5%

Ventilation system Natural Natural Natural Natural
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Scenario (A) Air-Tightness 5, Y-value 0.05, Standard 
condensing boiler, amended U-values (windows @ 1.2).
Reference Table on Page 21

Scenario (B) Air-Tightness 5, Y-value 0.05, Flue Gas Heat 
Recovery system, amended U-values (windows @ 1.2).
Reference Table on Page 22

Scenario (C) Air-Tightness 5, Y-value 0.05, Flue Gas Heat 
Recovery system, amended U-values (windows @ 1.4).
Reference Table on Page 23

Frame Type:
(1) Medium Dense Blocks

Scenario (A) Air-Tightness 5, Y-value 0.05, Standard 
condensing boiler, amended U-values (windows @ 1.2).
Reference Table on Page 21

Scenario (B) Air-Tightness 5, Y-value 0.05, Flue Gas Heat 
Recovery system, amended U-values (windows @ 1.2).
Reference Table on Page 22

Scenario (C) Air-Tightness 5, Y-value 0.05, Flue Gas Heat 
Recovery system, amended U-values (windows @ 1.4).
Reference Table on Page 23

Frame Type:
(1) Medium Dense Blocks



Detached Semi-detached Mid terraced Apartment

Target Emission Rate (2010) 19.73 18.76 18.13 18.04

Target Emission Rate (2014) 17.47 17.40 17.35 17.48

Dwelling Emission Rate (2014) 17.36 17.4 17.16 16.78

Improvement % (2010 Regs) 12.01 7.25 5.35 6.98

Improvement % (2014 Regs) 0.63 0.00 1.10 4.00

Fabric Energy Efficiency Req'd 47.93 43.81 40.9 36.9

Fabric Energy Efficiency Ach'd 47.64 42.84 35.43 29.8

Ground floor U-value 0.13 0.14 0.15 0.13

External wall U-value 0.20 0.22 0.25 0.25

External Roof U-value 0.13 0.14 0.15 0.13

External door U-value 1.0 1.0 1.0 1.0

Window U-value 1.2 1.2 1.2 1.2

Assumed "Y" value 0.05 0.05 0.05 0.05

Thermal Mass 250 250 250 250

Design air permeability 5.0 5.0 5.0 5.0

Combi boiler N N Y Y

System Boiler + cylinder Y Y N N

Flue Heat Recovery N N N N

Main heating efficiency 89.5% 89.5% 89.5% 89.5%

Ventilation system Natural Natural Natural Natural

Detached  Semi-detached Mid terraced Apartment

Target Emission Rate (2010) 19.73 18.76 18.13 18.04

Target Emission Rate (2014) 17.47 17.40 17.35 17.48

Dwelling Emission Rate (2014) 16.88 17.01 16.68 16.15

Improvement % (2010 Regs) 14.45 9.33 8.00 10.48

Improvement % (2014 Regs) 3.38 2.24 3.86 7.61

Fabric Energy Efficiency Req'd 47.93 43.81 40.9 36.9

Fabric Energy Efficiency Ach'd 47.64 43.37 37.54 31.1

Ground floor U-value 0.13 0.15 0.20 0.15

External wall U-value 0.20 0.22 0.28 0.28

External Roof U-value 0.13 0.15 0.15 0.15

External door U-value 1.0 1.0 1.0 1.0

Window U-value 1.2 1.2 1.2 1.2

Assumed "Y" value 0.05 0.05 0.05 0.05

Thermal Mass 250 250 250 250

Design air permeability 5.0 5.0 5.0 5.0

Combi boiler N N Y Y

System Boiler + cylinder Y Y N N

Flue Heat Recovery Y Y Y Y

Main heating efficiency 89.5% 89.5% 89.5% 89.5%

Ventilation system Natural Natural Natural Natural
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Frame Type:
(2) Aircrete Blocks

Scenario (A) Air-Tightness 5, Y-value 0.05, Standard 
condensing boiler, amended U-values (windows @ 1.2).
Reference Table on Page 24

Scenario (B) Air-Tightness 5, Y-value 0.05, Flue Gas Heat 
Recovery system, amended U-values (windows @ 1.2).
Reference Table on Page 25

Scenario (C) Air-Tightness 5, Y-value 0.05, Flue Gas Heat 
Recovery system, amended U-values (windows @ 1.4).
Reference Table on Page 26

Frame Type:
(2) Aircrete Blocks

Scenario (A) Air-Tightness 5, Y-value 0.05, Standard 
condensing boiler, amended U-values (windows @ 1.2).
Reference Table on Page 24

Scenario (B) Air-Tightness 5, Y-value 0.05, Flue Gas Heat 
Recovery system, amended U-values (windows @ 1.2).
Reference Table on Page 25

Scenario (C) Air-Tightness 5, Y-value 0.05, Flue Gas Heat 
Recovery system, amended U-values (windows @ 1.4).
Reference Table on Page 26



Detached Semi-detached Mid terraced Apartment

Target Emission Rate (2010) 19.73 18.76 18.13 18.04

Target Emission Rate (2014) 17.47 17.40 17.35 17.48

Dwelling Emission Rate (2014) 17.08 17.01 16.9 15.88

Improvement % (2010 Regs) 13.43 9.33 6.78 11.97

Improvement % (2014 Regs) 2.23 2.24 2.59 9.15

Fabric Energy Efficiency Req'd 47.93 43.81 40.9 36.9

Fabric Energy Efficiency Ach'd 47.85 43.38 38.7 29.84

Ground floor U-value 0.11 0.15 0.2 0.2

External wall U-value 0.20 0.20 0.20 0.20

External Roof U-value 0.11 0.12 0.20 0.20

External door U-value 1.0 1.0 1.0 1.0

Window U-value 1.4 1.4 1.4 1.4

Assumed "Y" value 0.05 0.05 0.05 0.05

Thermal Mass 250 250 250 250

Design air permeability 5.0 5.0 5.0 5.0

Combi boiler N N Y Y

System Boiler + cylinder Y Y N N

Flue Heat Recovery Y Y Y Y

Main heating efficiency 89.5% 89.5% 89.5% 89.5%

Ventilation system Natural Natural Natural Natural

Detached Semi-detached Mid terraced  Apartment

Target Emission Rate (2010) 19.73 18.76 18.13 18.04

Target Emission Rate (2014) 17.47 17.40 17.35 17.48

Dwelling Emission Rate (2014) 17.29 17.26 17.03 17.25

Improvement % (2010 Regs) 12.37 8.00 6.07 4.38

Improvement % (2014 Regs) 1.03 0.80 1.84 1.32

Fabric Energy Efficiency Req'd 47.93 43.81 40.9 36.9

Fabric Energy Efficiency Ach'd 46.63 41.76 35.44 32.01

Ground floor U-value 0.15 0.15 0.15 0.15

External wall U-value 0.20 0.20 0.23 0.25

External Roof U-value 0.15 0.15 0.15 0.15

External door U-value 1.0 1.0 1.0 1.0

Window U-value 1.2 1.2 1.2 1.2

Assumed "Y" value 0.05 0.05 0.05 0.05

Thermal Mass 150 150 150 150

Design air permeability 5.0 5.0 5.0 5.0

Combi boiler N N Y Y

System Boiler + cylinder Y Y N N

Flue Heat Recovery N N N N

Main heating efficiency 89.5% 89.5% 89.5% 89.5%

Ventilation system Natural Natural Natural Natural
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Frame Type:
(2) Aircrete Blocks

Scenario (A) Air-Tightness 5, Y-value 0.05, Standard 
condensing boiler, amended U-values (windows @ 1.2).
Reference Table on Page 24

Scenario (B) Air-Tightness 5, Y-value 0.05, Flue Gas Heat 
Recovery system, amended U-values (windows @ 1.2).
Reference Table on Page 25

Scenario (C) Air-Tightness 5, Y-value 0.05, Flue Gas Heat 
Recovery system, amended U-values (windows @ 1.4).
Reference Table on Page 26

Frame Type:
(3) Timber Frame

Scenario (A) Air-Tightness 5, Y-value 0.05, Standard 
condensing boiler, amended U-values (windows @ 1.2)
Reference Table on Page 27

Scenario (B) Air-Tightness 5, Y-value 0.05, Flue Gas Heat 
Recovery system, amended U-values (windows @ 1.2)
Reference Table on Page 28

Scenario (C) Air-Tightness 5, Y-value 0.05, Flue Gas Heat 
Recovery system, amended U-values (windows @ 1.4)
Reference Table on Page 29



Detached Semi-detached Mid terraced Apartment

Target Emission Rate (2010) 19.73 18.76 18.13 18.04

Target Emission Rate (2014) 17.0 17.40 17.35 17.48

Dwelling Emission Rate (2014) 16.92 17.01 16.55 16.6

Improvement % (2010 Regs) 14.24 9.33 8.71 7.98

Improvement % (2014 Regs) 0.47 2.24 4.61 5.03

Fabric Energy Efficiency Req'd 47.93 43.81 40.9 36 .9

Fabric Energy Efficiency Ach'd 47.68 43.05 37.72 33.33

Ground floor U-value 0.15 0.15 0.20 0.20

External wall U-value 0.22 0.23 0.28 0.28

External Roof U-value 0.15 0.15 0.15 0.15

External door U-value 1.0 1.0 1.0 1.0

Window U-value 1.2 1.2 1.2 1.2

Assumed "Y" value 0.05 0.05 0.05 0.05

Thermal Mass 150 150 150 150

Design air permeability 5.0 5.0 5.0 5.0

Combi boiler N N Y Y

System Boiler + cylinder Y Y N N

Flue Heat Recovery Y Y Y Y

Main heating efficiency 89.5% 89.5% 89.5% 89.5%

Ventilation system Natural Natural Natural Natural

Detached Semi-detached Mid terraced Apartment

Target Emission Rate (2010) 19.73 18.76 18.13 18.04

Target Emission Rate (2014) 17.47 17.40 17.35 17.48

Dwelling Emission Rate (2014) 16.92 16.95 16.94 15.88

Improvement % (2010 Regs) 14.24 9.65 6.56 11.97

Improvement % (2014 Regs) 0.47 2.59 2.36 9.15

Fabric Energy Efficiency Req'd 47.93 43.81 40.9 36.9

Fabric Energy Efficiency Ach'd 46.57 43.54 39.91 29.84

Ground floor U-value 0.12 0.16 0.25 0.25

External wall U-value 0.20 0.20 0.20 0.20

External Roof U-value 0.10 0.15 0.20 0.20

External door U-value 1.0 1.0 1.0 1.0

Window U-value 1.4 1.4 1.41 1.4

Assumed "Y " value 0.05 0.05 0.05 0.05

Thermal Mass 150 150 150 150

Design air permeability 5.0 5.0 5.0 5.0

Combi boiler N N Y Y

System Boiler + cylinder Y Y N N

Flue Heat Recovery Y Y Y Y

Main heating efficiency 89.5% 89.5% 89.5% 89.5%

Ventilation system Natural Natural Natural Natural

28. 29.

D
esig

n
 O

p
tion

s

D
esig

n
 O

p
tion

s

Frame Type:
(3) Timber Frame

Scenario (A) Air-Tightness 5, Y-value 0.05, Standard 
condensing boiler, amended U-values (windows @ 1.2)
Reference Table on Page 27

Scenario (B) Air-Tightness 5, Y-value 0.05, Flue Gas Heat 
Recovery system, amended U-values (windows @ 1.2)
Reference Table on Page 28

Scenario (C) Air-Tightness 5, Y-value 0.05, Flue Gas Heat 
Recovery system, amended U-values (windows @ 1.4)
Reference Table on Page 29

Frame Type:
(3) Timber Frame

Scenario (A) Air-Tightness 5, Y-value 0.05, Standard 
condensing boiler, amended U-values (windows @ 1.2)
Reference Table on Page 27

Scenario (B) Air-Tightness 5, Y-value 0.05, Flue Gas Heat 
Recovery system, amended U-values (windows @ 1.2)
Reference Table on Page 28

Scenario (C) Air-Tightness 5, Y-value 0.05, Flue Gas Heat 
Recovery system, amended U-values (windows @ 1.4)
Reference Table on Page 29
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Saint-Gobain Example Solutions – External Walls

Solution Description
• Outer leaf of medium dense aggregate block manufactured to BS EN 771-3
 (0.40 W/mK typically 7.3N/mm2)
• Finished with Weber Monocouche Render (or brickwork)
•	 Cavity	construction	with	full-fill	or	partial-fill	insulation
• Inner leaf of medium dense aggregate block manufactured to BS EN 771-3
 (0.40 W/mK typically 7.3N/mm2)
• 12.5mm Gyproc WallBoard on dot and dab and finished in either Thistle
 Multi-Finish or Gyproc jointing compounds

Solution Performance (U-values)
•	 Cavity	Fully-filled	with	Isover	Insulation
•	 150mm	Isover	CWS32	=	0.20	W/m2K
•	 125mm	Isover	CWS32	=	0.23	W/m2K
•	 125mm	Isover	CWS36	=	0.25	W/m2K
•	 100mm	Isover	CWS36	=	0.28	W/m2K

•	 Cavity	Partially-filled	with	Celotex	CG5000	(NB.	Insulation	thickness	mm	+	50mm		
	 nominal	clear	cavity	to	building	regulations)
•	 70mm	=	0.20	W/m2K

 • 60mm	=	0.23	W/m2K
 • 50mm	=	0.25	W/m2K
 • 41mm	=	0.28	W/m2K

 NB. U-values are based on standard stainless steel wall ties. Alternative ties (e.g. basalt resin ties)  
 can improve the thermal conductivity by approximately 0.01 of a U-value.

Solution Description
• Outer leaf of medium dense aggregate block manufactured to BS EN 771-3
 (0.40 W/mK typically 7.3N/mm2)
• Finished with Weber Monocouche Render (or brickwork)
• Cavity	construction	with	full-fill	or	partial-fill	insulation
• Inner leaf of aircrete block (0.11 W/mK)
• 12.5mm Gyproc WallBoard on dot and dab and finished in either Thistle
 Multi-Finish or Gyproc jointing compounds

Solution Performance (U-values)
• Cavity	Fully-filled	with	Isover	Insulation
• 125mm	Isover	CWS32	+	Thermal	wall	ties	(0.7W/mK)	=	0.20
• 100mm	Isover	CWS32	=	0.23	W/m2K
• 100mm	Isover	CWS36	=	0.25	W/m2K
• 85mm	Isover	CWS36	=	0.28	W/m2K

• Cavity	Partially-filled	with	Celotex	CG5000	(NB.	Insulation	thickness	mm	+	50mm		
	 nominal	clear	cavity	to	building	regulations)
• 60mm	=	0.20	W/m2K
• 50mm	=	0.23	W/m2K
• 41mm	=	0.25	W/m2K

 NB. U-values are based on standard stainless steel wall ties. Alternative ties (e.g. basalt resin ties)  
 can improve the thermal conductivity by approximately 0.01 of a U-value.

Frame Type - Medium Dense Blockwork Frame

Frame Type - Aircrete Blockwork Inner-Leaf Frame
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Saint-Gobain Example Solutions – External Walls

Solution Description
• Brick Outer Leaf (Fixed to timber frame with Staifix-Thor Helical Timber Tie,
 TIM6 BS 5268-6 by Ancon or similar wall tie)
• 50mm Low e Cavity
• Celotex	Insulation	FR5000
• Standard breather membrane
• 1 layer of minimum 9mm OSB (joints taped)
• 90mm x 38mm Stud with Isover Timber Frame Batt in between the studs 
• Isover Vario membrane**
• 25mm batten/service void
• Finished with 15mm Gyproc Fireline and 3mm Thistle Multi-Finish

 ** Isover VARIO membrane should be used only where interstitial condensation is limited.

Solution Performance (U-values)
• 50mm	Celotex	FR5000	+	90mm	Isover	Timber	Frame	Batt	040	=	0.20	W/m2K
• 25mm	Celotex	FR5000	+	90mm	Isover	Timber	Frame	Batt	035	=	0.23	W/m2K
• 25mm	Celotex	FR5000	+	90mm	Isover	Timber	Frame	Batt	040	=	0.25	W/m2K
• Service void can be removed and services installed within insulation, but it should  
 be noted that electrical cabling should be replaced after 25 years inaccordance   
 with the IEEE regulations. It should also be noted that any pipework included   
 within the insulation layer could result in the pipework freezing if incorrectly   
 located, and reduces the overall performance of the thermal envelope at the   
 service positioning.
• It should be noted that the use of vario should only occur in certain areas of the  
 UK if interstitial condensation is to be limited. The WUFI moisture analysis shows  
 that various regions have differing vapor diffusions characteristics. (Vapour
 diffusions is the process by which water vapor spreads or moves through   
 permeable materials caused by a difference in water vapor pressure (RH of air.)

Solution Description
• Brick Outer Leaf (Fixed to timber frame with Staifix-Thor Helical Timber Tie,
 TIM6 BS 5268-6 by Ancon or similar wall tie)
• 50mm Low e Cavity
• Celotex	Insulation	FR5000
• Breather membrane (refer below for type)
• 1 layer of minimum 9mm OSB (joints taped)
• 140mm x 38mm Stud with Isover Timber Frame Batt in-between the studs 
• Isover Vario membrane**
• 25mm batten/service void
• Finished with 15mm Gyproc Fireline and 3mm Thistle Multi-Finish 

 ** Isover VARIO membrane should be used only where interstitial condensation is limited.

Solution Performance (U-values)
• 25mm	Celotex	FR5000	+140mm	Isover	Timber	Frame	Batt	040	=	0.20	W/m2K
• 140mm	Isover	Timber	Frame	Batt	032	+	Low-E	breather	membrane	=	0.23	W/m2K
• 140mm	Isover	Timber	Frame	Batt	040	+	Low-E	breather	membrane	=	0.25	W/m2K
• 140mm	Isover	Timber	Frame	Batt	035	+	Standard	breather	membrane	=	 
	 0.28	W/m2K
• Service void can be removed and services installed within insulation, but it should  
 be noted that electrical cabling should be replaced after 25 years inaccordance with  
 the IEEE regulations. It should also be noted that any pipework included within the  
 insulation layer could result in the pipework freezing if incorrectly located, and reduces  
 the overall performance of the thermal envelope at the service positioning.
• It should be noted that the use of vario should only occur in certain areas of the  
 UK if interstitial condensation is to be limited. The WUFI moisture analysis shows  
 that various regions have differing vapor diffusions characteristics. (Vapour
 diffusions is the process by which water vapor spreads or moves through   
 permeable materials caused by a difference in water vapor pressure (RH of air.)

Frame Type - Timber Frame Stud (90mm Stud)

Frame Type - Timber Frame Stud (140mm Stud)
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Saint-Gobain Example Solutions – External Walls

Solution Description
• 215mm solid brick wall or 100mm medium dense aggregate block (manufactured to  
 BS EN 771-3, 0.40 W/m2K typically 7.3N/mm2) laid on end
• Weber.therm XP with finish to suit onto insulation substrate (refer to table) and finish  
 with 12mm Weber render
• Internal finish with 12.5mm Gyproc WallBoard on dot and dab finished with either  
 3mm Thistle Multi-Finish or Gyproc Jointing compounds

Solution Performance (U-values)
• 140mm	EPS	=	0.20mm	W/m2K
• 120mm	EPS	=	0.23mm	W/m2K
• 110mm	EPS	=	0.25mm	W/m2K
• 100mm	EPS	=	0.28mm	W/m2K

• 110mm	PIR	=	0.20mm	W/m2K
• 100mm	PIR	=	0.23mm	W/m2K
• 90mm	PIR	=	0.25mm	W/m2K
• 80mm	PIR	=	0.28mm	W/m2K

• 160mm	Mineral	Fibre	=	0.20mm	W/m2K
• 140mm	Mineral	Fibre	=	0.23mm	W/m2K
• 130mm	Mineral	Fibre	=	0.25mm	W/m2K
• 110mm	Mineral	Fibre	=	0.28mm	W/m2K

External Wall Insulation
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Saint-Gobain Example Solutions – Floor Solutions

Solution Description
• Isover Vario Membrane
• 200mm Pasquill joists
• Between	joists	inlaid	with	proprietary	support	product	and	filed	with	Isover		
	 Renovation	Roll	Thermal	32
• Perimeter insulation should be 200mm overlap with wall insulation on a   
 suspended timber floors for compliance with Accredited construction detail

Solution Performance (U-values)
• 200mm	Isover	Timber	Frame	Batt	032	=	0.14	W/m2K
• 200mm	Isover	Renovation	Roll	Thermal	=	0.15	W/m2K
• 170mm	Isover	SpaceSaver	=	0.20	W/m2K

NB. Values and thickness above are based on a P/A calculation of 0.5. It should be noted that the  
use vof vario should only occur in certain areas of the UK if interstitial condensation is to be limited.  
The WUFI moisture analysis shows that various regions have differing vapor diffusions characteristics 
(Vapour diffusions is the process by which water vapor spreads or moves through permeable materials 
caused by a difference in water vapor pressure (RH of air.).

Suspended Timber Floor
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Saint-Gobain Example Solutions – Roof Solutions

Solution Description
• EDPM Membrane (or similar) adhered to
• Celotex	EL3000	fully	bonded	on
• Vapour Control layer to BS 6229: 2003 on
• 18mm Marine quality ply on
• Firrings cut to 1:60 falls on
• Pasquill Posi Joist/I-joists or standard timbers (size dependent on spanning)
• Underside finish with Isover 50mm APR1200 between joists
• Finished with 15mm Gyproc Wallboard and 3mm Thistle Multi-Finish or  
 Gyproc Jointing Compounds

Solution Performance (U-values)
• 230mm	Celotex	EL3000	(130mm	+	100mm)	=	0.09	W/m2K
• 200mm	Celotex	EL3000	(100mm	+	100mm)	=	0.11	W/m2K
• 150mm	Celotex	EL3000	=	0.13	W/m2K
• 130mm	Celotex	EL3000	=	0.15	W/m2K

Frame Type - Flat Roof

Solution Description
• 30mm of weber.floor 4310 levelling screed reinforced with weber.floor 4945
 fibre mesh on
• Weber separating membrane on
• 75mm Celotex insulation (0 max) on
• High gauge damp proof membrane (or radon barrier design to BRE guidance) on.
• LECA	Insulation	Fill
• Perimeter insulation should be 150mm overlap with wall insulation on a concrete  
 floor for compliance with Accredited Construction Details

Solution Performance (U-values)
• LECA	Insulation	Fill	thickness
• 350mm	=	0.10	W/m2K
• 220mm	=	0.13	W/m2K
• 130mm	=	0.15	W/m2K
• 0mm	=	0.20	W/m2K

NB: Values and insulation thicknesses are based on a P/A calculation of 0.5.

Ground Bearing Slab

Solution Description
• 30mm Weber screed on 
• Weber Separating membrane on
• Celotex FR5000 on
• High gauge DPM (or radon barrier design to BRE guidance) on
• Suspended insulated pots / blocks and concrete beam floor (0.190 lambda value)
• Perimeter insulation should be 150mm overlap with wall insulation on a concrete  
 floor for compliance with Accredited construction details

Solution Performance (U-values)

•  170mm	Celotex	FR5000	=	0.10	W/m2K
•  130mm	Celotex	FR5000	=	0.13	W/m2K
•  110mm	Celotex	FR5000=	0.15	W/m2K
•  70mm	Celotex	FR5000=	0.20	W/m2K

NB. Values and thickness above are based on a P/A calculation of 0.5. To improve the PSI value of  
the product at the wall interface, consider higher resistance products.

Beam and Block

Solution Description

• Pasquill timber bobtail truss
• Isover Vario membrane installed to underside of truss to create airtightness
 of the fabric
• Minimum 25mm batten/service void (larger void maybe required if recessed lighting  
 is adopted)
• Finished with 12.5mm Gyproc Wallboard and 3mm Thistle Multi-finish

Solution Performance (U-values)
• 100mm	Isover	Spacesaver	+	350mm	SpaceSaver	cross-laid	=	0.09	W/m2K
•	 100mm	Isover	Spacesaver	+	270mm	SpaceSaver	cross-laid	=	0.11	W/m2K
•	 100mm	Isover	Spacesaver	PLUS	+	200mm	SpaceSaver	PLUS	cross-laid	=		 
	 0.13	W/m2K
•	 100mm	Isover	Spacesaver	+	170mm	SpaceSaver	cross-laid	=	0.15	W/m2K

Frame Type - Cold Roof

Solution Description
• Tiles on
• 25mm Battens on 25mm counter battens on external quality breather
 membrane on
• Pasquill panelised system with Posi-Joist / I-Joist / Timber Stud
• In filled between trusses with Isover Insulation (refer below)
• Finish underside of truss with SD50 Membrane (polythene 1200 gauge)
 to EN 13984:2013
• Celotex	FR5000	insulation	fixed	with	screws	through	battens	to	the	underside	to	 
	 create	a	service	void 
• Finished with 12.5mm Gyproc WallBoard and 3mm Thistle Multi-Finish

Solution Performance (U-values)
• 75mm	Celotex	FR5000	+	200mm	Isover	Timber	Frame	Batt	035	–	0.11	W/m2K
• 50mm	Celotex	FR5000	+	200mm	Isover	Timber	Frame	Batt	035	–	0.13	W/m2K
• 50mm	Celotex	FR5000	+	200mm	Isover	SpaceSaver	PLUS	-	0.15	W/m2K

Frame Type - Warm Roof
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