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Foreword

Carbon dioxide emissions from housing contribute some 27% of the UK’s total and so it 
is right that the energy performance of new homes is addressed and improved. Successive 
Governments have shown a commitment to the 2016 zero carbon target for new homes and 
an important step towards that target was taken in October 2010 with the introduction of the 
consolidated Building Regulations and revised Approved Document L.

Although the overall aim of the changes to the Approved Document is clear – to achieve a 25% 
improvement in carbon dioxide emissions – any change to requirements can present challenges 
for the industry. It can be especially hard for smaller firms with limited technical resources to 
understand how best they can respond. 

This guide is not prescriptive but explains, in simple terms, ways for new homes to comply 
with the revised Approved Document. It allows builders and designers to compare a variety 
of approaches to achieving compliance and is a good starting point for discussions with energy 
assessors, suppliers and Building Control on the detailed design that will then follow.

The challenge of this revision to Approved Document L and future changes must not be 
underestimated and I do hope you find this guide useful. The NHBC Foundation and the Zero 
Carbon Hub are committed to developing further research, information and guidance over the 
next five years as we make the transition to zero carbon and to help you on the journey.

Neil Jefferson

Chief Executive,  
Zero Carbon Hub
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About the NHBC Foundation

The NHBC Foundation was established in 2006 by the 
NHBC in partnership with the BRE Trust. Its purpose is to 
deliver high-quality research and practical guidance to help 
the industry meet its considerable challenges.

Since its inception, the NHBC Foundation’s work has 
focused primarily on the sustainability agenda and the 
challenges of the Government’s 2016 zero carbon homes 
target. Research has included a review of microgeneration 
and renewable energy techniques and the groundbreaking 
research on zero carbon and what it means to homeowners 
and house builders.

The NHBC Foundation is also involved in a programme 
of positive engagement with government, development 
agencies, academics and other key stakeholders, focusing on 
current and pressing issues relevant to the industry. 

Further details on the latest output from the NHBC 
Foundation can be found at:

www.nhbcfoundation.org.

NHBC Foundation Advisory Board

The work of the NHBC Foundation is guided by the NHBC 
Foundation Advisory Board, which comprises:

Rt. Hon. Nick Raynsford MP, Chairman

Richard Hill, Executive Director - Programmes and Deputy 
Chief Executive, Homes and Communities Agency

Dr Peter Bonfield, Chief Executive of BRE

Professor John Burland CBE, BRE Trust

Imtiaz Farookhi, Chief Executive of NHBC

Neil Jefferson, Chief Executive of the Zero Carbon Hub

Rod MacEachrane, NHBC Director (retired)

Geoff Pearce, Group Director of Development and Asset 
Management, East Thames Group

David Pretty CBE, Former Chief Executive of Barratt 
Developments PLC

Richard Simmons, Chief Executive of CABE

Professor Steve Wilcox, Centre for Housing Policy, 
University of York
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Wall type 3: timber frame mineral wool

Plasterboard1.	
Vapour control layer2.	
Mineral wool insulation between studs  3.	
(λ=0.037 W/mK)
Sheathing board4.	
Mineral wool insulation over studs (5.	 λ=0.037 W/mK)
50 mm clear cavity6.	
100 mm brickwork7.	

Wall type 4: timber frame rigid PIR

Plasterboard1.	
Rigid PIR insulation over studs (2.	 λ=0.022 W/mK)
Vapour control layer3.	
Rigid PIR insulation between studs 4.	
(λ=0.022 W/mK)
Sheathing board5.	
50 mm clear cavity6.	
100 mm brickwork7.	

U-Values: walls

Wall type 1: full fill masonry

Plasterboard1.	
100 mm blockwork2.	
Mineral wool insulation (3.	 λ=0.037 W/mK)
100 mm brickwork4.	

Wall type 2: partial fill masonry

Plasterboard1.	
100 mm blockwork2.	
Rigid PIR insulation (3.	 λ=0.022 W/mK)
50 mm clear cavity4.	
100 mm brickwork5.	

Aircrete blockwork (λ=0.15 W/mK) Dense blockwork (λ=1.33 W/mK)

U-value Insulation thickness Wall thickness Insulation thickness Wall thickness

0.25 W/m2K 110 mm 340 mm 135 mm 365 mm

0.23 W/m2K 125 mm 355 mm 150 mm 380 mm

0.20 W/m2K 150 mm 380 mm 175 mm 405 mm

0.15 W/m2K 220 mm 450 mm 240 mm 470 mm

1
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Aircrete blockwork (λ=0.15 W/mK) Dense blockwork (λ=1.33 W/mK)

U-value Insulation thickness Wall thickness Insulation thickness Wall thickness

0.25 W/m2K 55 mm 335 mm 70 mm 350 mm

0.23 W/m2K 65 mm 345 mm 75 mm 355 mm

0.20 W/m2K 80 mm 360 mm 90 mm 370 mm

0.15 W/m2K 115 mm 395 mm 130 mm 410 mm

Insulation thickness

U-value In cavity Between studs Wall thickness

0.25 W/m2K 15 mm 140mm 360 mm

0.23 W/m2K 25 mm 140 mm 370 mm

0.20 W/m2K 50 mm 140 mm 395 mm

0.15 W/m2K 110 mm 140 mm 455 mm

 Insulation thickness

U-value Over studs Between studs Wall thickness

0.25 W/m2K 0 mm 80 mm 340 mm

0.23 W/m2K 0 mm 100 mm 340 mm

0.20 W/m2K 0 mm 125 mm 340 mm

0.15 W/m2K 30 mm 125 mm 370 mm
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Roof type 1: warm roof with 
mineral wool

Vapour control layer1.	
Mineral wool insulation between 150 mm 2.	
rafters (λ=0.032 W/mK)
Mineral wool insulation over rafters 3.	
(λ=0.032 W/mK)
Counter battens4.	
Breather membrane5.	
Battens6.	
Tiles7.	

Roof type 2: warm roof with rigid 
PIR

Vapour control layer1.	
Rigid PIR insulation between rafters 2.	
(λ=0.022 W/mK)
Rigid PIR insulation over rafters  3.	
(λ=0.022 W/mK)
Counter battens4.	
Breather membrane5.	
Battens6.	
Tiles7.	

U-Values: floors and roofs

Floor type 1: suspended concrete 
beam with EPS insulation infill 
block

Ventilated void1.	
Concrete beams2.	
EPS insulation infill block (3.	 λ=0.035 W/mK)
75 mm screed topping4.	

Roof type 3: cold roof

Plasterboard1.	
Mineral wool insulation between joists 2.	
(λ=0.044 W/mK)
Mineral wool insulation over joists  3.	
(λ=0.044 W/mK)
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Insulation thickness 

U-value Between beams Below beam

0.18 W/m2K 150 mm 40 mm

0.15 W/m2K 180 mm 55 mm

Insulation thickness

U-value Between rafters Over rafters

0.15 W/m2K 200 mm 70 mm

0.13 W/m2K 200 mm 100 mm

0.11 W/m2K 250 mm 100 mm

Insulation thickness 

U-value Between joists Over joists

0.15 W/m2K 100 mm 200 mm

0.13 W/m2K 100 mm 250 mm

0.11 W/m2K 100 mm 300 mm

Insulation thickness

U-value Between rafters Over rafters

0.15 W/m2K 150 mm 30 mm

0.13 W/m2K 150 mm 50 mm

0.11 W/m2K 175 mm 70 mm
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Home plans 

Type 1: 2 bed 
apartment

Typical floor:
Gross internal area:	 59.00 m2

Zone 1 area	 25.04 m2

Sheltered wall area:	 19.67 m2

External wall area:	 61.38 m2

Opening area:	 11.91 m2 

Party wall area:	 10.30 m2

 
Average internal heights:	
Ground floor:	 2.55 m
First floor:	 2.55 m
Second floor:	 2.55 m

Type 4: mid terrace 
house

Gross internal area:� 76.32 m2

Ground floor area: 	 38.16 m2

Roof area:	  38.16 m2

Zone 1 area:	  19.74 m2

External wall area:	 49.73 m2

Opening area:	 13.77 m2

Party wall area:	 79.48 m2

Average internal heights:	
Ground floor:	 2.70 m
First floor:	 2.40 m

Ground floor plan First floor plan

First floor plan
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Type 2: detached 
house

Gross internal area:  117.92 m2

Ground floor area:	 58.96 m2

Roof area:	 58.96 m2

Zone 1 area:	 16.22 m2

External wall area:    157.26 m2

Opening area:	 26.38 m2

Average internal heights:	
Ground floor:	 2.70 m
First floor:	 2.40 m

Ground floor plan

Ground floor plan

First floor plan

First floor plan

Type 2: detached 
house

Gross internal area:� 211.80 m2

Ground floor area:� 105.90 m2

Roof area:� 105.90 m2

Zone 1 area: � 26.10 m2

External wall area:� 218.26 m2 

Opening area:� 39.38 m2

Average internal heights:	
Ground floor:	 2.70 m
First floor:	 2.40 m
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Looking forward

Future changes to the Building Regulations in 2013 
and 2016

Although recently there has been much discussion about 
some of the detail and the precise definition of ‘zero carbon’, 
the fundamental targets in the building regulations have not 
changed: the proposed improvements to the CO2 emissions, 
compared with a notional Part L 2006 dwelling, are broadly 
the same. The 25% improvement required from 2010 will 
be followed by further changes in 2013 and ‘zero carbon’ 
from 2016. 

What is clear is that there will need to be further 
improvement to fabric performance with emphasis on 
building an airtight and well-insulated fabric to a minimum 
standard and that all homes will need some form of 
renewable energy installed/connected.

In July 2009 the Government established a Task Group to 
advise on a proposed minimum Fabric Energy Efficiency 
Standard, which will be the fundamental building block 
of zero carbon in 2016.  The Fabric Energy Efficiency 
Standard (FEES) has been accepted in principle, and will be 
implemented through the changes in the building regulations 
(see to the right of page).

Although the FEES has been developed as the minimum 
standard that will apply from 2016, it may form the basis of 
an interim standard implemented from 2013. The Code 

for Sustainable Homes 2010 already recognises the FEES 
standard, and gives credit under Section ENE 2.

The emphasis on fabric energy efficiency can already be 
seen in ADL1A 2010. Changes have been made to reflect 
our better understanding of the mechanisms for heat loss, 
through the party wall for instance. More effort is also now 
required by designers and specifiers to account for heat 
losses from thermal bridging accurately.  In a well-insulated 
dwelling heat losses through thermal bridging can account for 
up to 30% of the total losses so it is becoming increasingly 
important to consider and implement details and calculation 
methods that anticipate this. It is expected that quality-
assured accredited details scheme(s) will be developed to 
better address thermal bridging.

There will be increasing emphasis on processes and 
procedures to ensure that the theoretical performance of 
homes is actually matched by what is built on site. 

The Coalition Government has reaffirmed its commitment 
to the zero carbon homes policy and has initiated further 
work on the next part of the hierarchy, the site-generated 
component of emissions reduction, or ‘carbon compliance’.  
The Task Group organised by the Zero Carbon Hub 
has reported its findings in February 2011, which can be 
obtained from:

www.zerocarbonhub.org

Fabric Energy 
Efficiency Standard 
(FEES)

What are the 
recommended levels?

Apartment blocks and 
mid terrace houses have 
a maximum energy 
demand of 39 kWh/m²/yr.

Semi detached, end of 
terrace and detached 
houses have a maximum 
energy demand of 46 
kWh/m²/yr.

The FEES is a measure 
of the space heating and 
cooling demand related 
to:

Building fabric •	
U-values
Thermal bridging•	
Air permeability•	
Thermal mass•	
Solar shading•	
Gains from metabolic, •	
lighting, solar & 
household appliances 
(TV, computer etc)
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Glossary

Accredited Construction Details: Typical construction details addressing 
issues with continuity of thermal and air-tightness layers in construction 
published by the Department for Communities and Local Government, 
which are available on http://www.planningportal.gov.uk/buildingregulations/
approveddocuments/partl/bcassociateddocuments9/acd. 

ACDs can be used by designers for detailing buildings and the corresponding 
psi-values for the purpose of thermal bridging calculations by the SAP assessor. 
These include checklists which are to be submitted to Building Control Bodies 
to demonstrate compliance. 

Currently ACDs are available for masonry, steel and timber frame systems.

Air permeability: The unintended leakage of air through gaps and cracks in 
the external envelope of a building. It is measured as the volume of air leakage 
per hour per square metre of external building envelope (m3/h.m2) at a tested 
pressure of 50 pascals (Pa).

Background ventilation: Low levels of fresh air brought into the building 
through trickle vents to maintain air quality.

Carbon dioxide (CO2) emissions: The release of carbon dioxide into the 
atmosphere, largely as a result of burning fossil fuels like coal, gas and oil to 
produce heat and electricity. 

Cold roof: A form of roof construction where the insulation is placed 
between and/or above the ceiling joists and outside air is allowed to ventilate 
through the loft space.

Condensation: Water vapour from the air that can turn into water droplets 
when in contact with cold surfaces or cold air within a building element 
(interstitial), which can cause damp, mould and rot. 

Design air permeability: The target value set at design stage and evaluated 
through a mandatory testing regime outlined in ADL1A 2010. A default value is 
set in ADL1A 2010 which may be used for specific cases and in the absence of 
testing. 

Dwelling Emission Rate (DER): A measure of carbon dioxide emissions 
arising from use of energy in homes as calculated by the approved National 
Calculation Methodology, SAP.  It is expressed as kg of CO2 per square metre 
of floor area per year and takes into account energy used for space heating, 
hot water, fixed internal lighting and fans and pumps.

To demonstrate compliance with ADL1A 2010, the DER of a dwelling must be 
no greater than its corresponding Target Emission Rate (TER). 

Enhanced Construction Details: Details published by the Energy Saving 
Trust (EST), which achieve performance standards that improve on the 
calculated performance of the current set of ACDs in terms of psi-values. 

Mechanical ventilation: A system of fans and ducts to bring fresh air into a 
building. Can include pre-heating of incoming air and recovery of waste heat 
from outgoing air - mechanical ventilation with heat recovery (MVHR). 

Natural ventilation: The supply of adequate fresh air to spaces within a 
home through windows, trickle ventilators etc. Removal of air may take place 
by natural or mechanical means.

Psi-value: Psi-value or linear thermal transmittance is the measure of heat 
loss along a non-repeating thermal bridge calculated as per the conventions set 
in BR 497.
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Renewable energy: Energy produced without using finite fossil fuels (such as 
coal, oil and gas) and with minimal emissions of greenhouse gases. The main 
renewable energy sources are wind power, solar power, hydro-power and 
geo-thermal energy.

SAP: Standard Assessment Procedure; the Government’s approved method 
for calculating energy efficiency and carbon emissions from homes to 
demonstrate compliance with Building Regulations. 

Solar gains: The build-up of heat within a building from direct sunlight.

Target Emission Rate (TER): The benchmark emission rate as calculated 
by SAP for a particular home expressed as annual kg of CO2 per square metre 
of floor area. The calculation is based on a notional dwelling of the same size 
and shape as the proposed dwelling.

Thermal bridging: Thermal bridges are weak points in the building 
envelope where heat loss is greater than through the main building elements. 
There are two kinds of thermal bridges, repeating bridges that occur at regular 
intervals as part of a building element like wall ties which are accounted for in 
U-value  calculations; and linear non-repeating thermal bridges that occur at 
junctions of different elements for which psi-value calculations are made.  

Thermal conductivity: The theoretical rate at which a material conducts 
heat across a unit thickness; expressed in W/mK.

U-value: The calculated rate at which heat is lost per unit area of a building 
element; expressed in terms of W/m2K.  

Vapour control layer: A layer resistant to water vapour used on the inside 
of the insulation in roofs and framed walls, which stops warm damp air coming 
into contact with cold surfaces where it may cause condensation. 

Warm roof: A form of roof construction where the insulation is placed on 
the outside of the roof structure, removing the need for ventilation of the roof 
space at eaves level. 

Zero carbon homes: Homes with very low energy demand, built to 
meet the Fabric Energy Efficiency Standard (FEES) which have all of the CO2 
emissions due to fuel use mitigated by a combination of on-site low and zero 
carbon (LZC) technologies, connected heat and Allowable Solutions.
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Notes:
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Notes:
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This NHBC guide has been written in response to the October 2010 changes made to Part L: 

(Conservation of fuel and power) (ADL1A). It is intended to give house builders and designers a broad 
understanding of the changes to the specification that will need to be incorporated as the starting point 
for detailed design. The guide provides examples of typical home types outlining possible approaches to 
comply with ADL1A 2010 and typical construction build-ups.
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