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Foreword 
 

Concrete and clay roof tiles are tried and tested traditional products that are used extensively 

throughout the UK for cladding roofs and walls of all types of buildings.  Part L 2013 highlights the 

importance of high thermal mass of the building fabric.  Criterion 3 of Part L1A deals with the effects of 

solar heat gains in summer.  In winter, solar gain can be an advantage in reducing the demand for 

heating energy, but may cause overheating in summer.  With this in mind, it is worth remembering that 

clay and concrete roofing tiles are ideal building materials.  The thermal mass of clay and concrete, 

combined with the air gaps behind and between the tiles, means that the roof tiles can even out; ie 

reduce fluctuations in temperature by absorbing thermal energy when the surroundings are higher in 

temperature than the mass, and give thermal energy back when the surroundings are cooler.  In other 

words, the tiles will reduce the rate at which the building will heat up when exposed to sunlight and will 

slow down the rate at which the building will cool at night.   

 

This Guide provides an overview to the requirements of the Approved Documents to Part L 2013 with 

examples of roof and wall constructions using concrete and clay roof tiles. 
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Introduction 

 

The Building Regulations Part L (Conservation of fuel and power) and the related Approved Documents 

have been revised and came into force on the 6
th

 April 2014. The purpose of the revision is to further 

improve the energy efficiency of new and existing buildings.  

 

The 2002 revision of Part L reduced the permitted carbon dioxide emissions by 25% over the 1990 levels 

and the 2006 revision reduced the levels further by an average of 20% for new dwellings and up to 28% 

for non-dwellings.  This generated an overall improvement in excess of 40% over the 1990 levels.  The 

2010 revision introduced a further 25% reduction on the annual CO2 emission rate relative to the 2006 

standards. 

 

In summary, this guide gives details of the requirements of the 2013 regulations which indicate further 

CO2 reductions of 6% for domestic and 9% for non-domestic buildings* and the methods of compliance 

described in the Approved Documents.   

 

*Source: DCLG Ministerial Statement July 2013 
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Scope 

In addition to describing the methods for compliance with the Regulations the guide also gives examples 

of roof and wall constructions using concrete and clay roof and cladding tiles and the associated 

calculations and compliance data. 

 

This guide includes the requirements of the Building Regulations Part L and the four Approved 

Documents: 

 

– L1A Conservation of fuel and power (new dwellings)  

–  L1B Conservation of fuel and power (existing dwellings)  

–  L2A Conservation of fuel and power (new buildings other than dwellings)  

–  L2B Conservation of fuel and power (existing buildings other than dwellings)  

 

The Approved Documents give guidance for compliance with the Building Regulations for building work 

carried out in England. It also applies to building work carried out on excepted energy buildings in Wales 

as defined in the Welsh Ministers Transfer of Functions (No 2) Order 2009. They also apply to buildings 

of statutory undertakers and of the Crown or carried out by Crown authorities in both England and 

Wales in respect of regulation 25, 25A, 25B and 26. 

 

The equivalent requirements are given in Technical Handbook 2013 – Domestic and Non-Domestic 

Section 6: Energy for Scotland and Part F: 2012 for Northern Ireland  

 

The Regulations and the Approved Documents require compliance to be shown with five criteria and 

this guide describes each of the criteria as it applies to the different building types. 

 

The five criteria are as follows: 

 

Criterion 1   

There are two criteria for compliance with regard to the overall performance of the building: 

 

• the calculated  CO2 emission rate for the building (BER or DER)  must be less than the target 

emission rate (TER)  

• The dwelling fabric efficiency rate (DFEE) must be less than the target fabric energy efficiency 

rate (TFEE) 

 

Criterion 2  

Limiting performance values (compliance with minimum prescriptive standards) as set out for the 

building fabric and services standards 
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Criterion 3  

 

Limiting the effects of solar gain in summer.  

In Criterion 3, attention is drawn to thermal 

mass as a means of mitigating the effects of 

solar gain in summer. 

 

With particular reference to this criterion 

traditional concrete and clay tiled roofs and 

walls have an advantage.  Concrete and clay 

tiled roofs and walls with an air gap behind 

and between the tiles will, when compared 

with continuous thin lightweight roof 

coverings e.g. metal, reduce the rate at 

which the building will heat up when 

exposed to sunlight and will slow down the 

rate at which the building will cool at night. 

Consequently, this attribute of concrete and clay tiles will contribute to improving the overall thermal 

performance of the building fabric. 

 

Criterion 4  

The performance of the building as built should be consistent with the building emission rate (DER or 

BER) and fabric energy efficiency rate (DFEE) 

 

Criterion 5  

Provisions for the energy efficient operation of the building. 
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Summary Table of Requirements 

A summary of the requirements of the four Approved Documents that support the Regulations is given 

in the following table:  
 

 Dwellings Buildings other than dwellings 

New Build ADL1A 

• Whole building CO2 target (TER) 

determined using SAP 2012 

• Determine the TFEE by 

calculation  

• Whole building CO2 performance 

(DER) determined using as built 

data and SAP 2012  

• Minimum permitted fabric 

standards for walls, floors, roofs, 

windows and doors to be 

achieved 

• Air pressure testing mandatory 

• Analysis and report on the 

feasibility of high efficiency 

alternative energy systems  

• Energy Performance Certificate 

& Report 

 

ADL2A 

• Whole building CO2 target (TER) 

determined using SBEM. 

• Determine the TFEE by 

calculation  

• Whole building performance 

(BER) determined using SBEM 

• BER to be better than TER 

• Minimum permitted fabric 

standards for walls, floors, 

roofs, windows and doors to be 

achieved 

• Air pressure testing mandatory 

• Analysis and report on the 

feasibility of high efficiency 

alternative energy systems  

• Energy Performance Certificate 

& Report 

 

Refurbishment 

(including 

extensions, 

alterations and 

changes in use) 

ADL1B 

• Elemental U values used to show 

compliance with requirements 

for renovations, extensions, 

changes of use, etc. 

• SAP 2012 may be used as an 

alternative method of 

demonstrating compliance 

• Energy Performance Certificate 

& Report 

 

ADL2B 

• Elemental U values used to 

show compliance with the 

requirements 

• The energy efficiency of 

buildings > 1000m
2
 to be 

upgraded when extended and 

when services are first installed 

or enlarged (cost limited to 10% 

of principle works).  

• Energy Performance Certificate 

& Report 

 

 

 

 

  



 
 
 
 

 

Construction Details 

The drawings given below are examples of wall and roof constructions that can be used to meet the 

requirements of Part L for domestic and non-domestic buildings. Calculations can be made to achieve 

specific notional and limiting ‘U’ values using SAP or iSBEM software (see ‘Methods of Compliance’). 

 

 

 

 
 

 

 

  



 
 
 
 

 

 

 
 

  



 
 
 
 

 

 

 
 

 

 

  



 
 
 
 

 

 

 

 
 

 

 

  



 
 
 
 

 

 

 
 

  



 
 
 
 

 

Example 6: Exploded view of a roof construction using Kingspan insulated roof panels. 

(Reproduced with the kind permission of Kingspan) 

 

 
 

  



 
 
 
 

 

 

Methods of Compliance 

 

Approved Documents L1A and L2A 

For new buildings, there are five criteria where compliance must be demonstrated. 

   

Criterion 1: predicted carbon dioxide emission from a proposed dwelling or building does not exceed the 

target 

The Dwelling CO2 Emission Rate (DER)
1
 and the Dwelling Fabric Efficiency (DFEE) rate, the Building 

Emission Rate (BER)
2
 must be no worse than the Target Emission Rate (TER) and Target Fabric Energy 

Efficiency rate (TFEE). 

Before construction of a new building starts, analysis of the technical, environmental and economic 

feasibility of using high-efficiency alternative systems should be taken into account. Such systems may 

include a decentralised energy supply system based on renewable sources; cogeneration; district 

heating or cooling; heat pumps.  

Note: The notional dwelling model has a party wall heat loss of zero.  This means that the targeted 

improvement of 25% is in addition to any heat loss through the party wall. 

 

Criterion 2: the performance of the individual building fabric elements and the heating, hot water and fixed 

lighting systems should achieve reasonable overall standards of energy efficiency. 

The performance of the building fabric and fixed services must be better than a set minimum standard. 

Excessive and inappropriate trade-offs should be discouraged e.g. poor insulation standards being offset 

by renewable energy systems.  

 

Criterion 3: limiting the effects of heat gains in summer  

 

The dwelling or building has appropriate passive 

control measures to limit the effect of heat gains on 

indoor temperatures in summer, irrespective of 

whether the dwelling has air conditioning. Clay and 

concrete tiles contribute significantly in providing 

high thermal capacity to the roof and walls which 

reduces temperature fluctuations within the 

building. 

 

 

 

 

 

 

 

Criterion 4: the performance of the dwelling or building, as built, is consistent with the DER and DFEE/BER. 

The performance of the ‘as-built’ dwelling should be consistent with the DER and DFEE/BER and meet 

the TER. 

 

Criterion 5: the necessary provisions for energy-efficient operation of the dwelling or building are put in 

place. 

Information must be provided for the energy efficient operation of the fixed services. 

                                            
1
 DER refers to L1A  

2
 BER refers to L2A 



 
 
 
 

 

 

1. Achieving Criterion 1 – energy performance 

Using SAP 2012 or SBEM, the CO2 emission rate is calculated for a notional dwelling or building of the 

same size and shape as the proposed dwelling 

 

SAP 2012 software is available from www.bre.co.uk. (see Annex B). 

It is recommended that approved software is used to undertake the calculations and a list of the 

approved software is available from the same website.   

 

Calculations completed by competent persons will be accepted for self-certification. Other calculations, 

although permitted, must be checked by a competent person.  BRE hold the list of competent persons 

for energy calculations. 

 

SBEM is software is available free from www.ncm.bre.co.uk  

 

Using SAP or SBEM the CO2 emission rate is calculated for a notional dwelling or building of the same 

size and shape as the proposed dwelling or building using a fixed set of values for the fabric heat loss, 

building services and fuel choice.  This emission rate is equivalent to a gas heated dwelling insulated to 

2002 standards.  Table 2 lists the U values used to calculate the CO2 emission rates for the notional 

dwelling. 

 

Table 2: U Values used for the notional dwelling     

Element U value 

(W/m
2
K) 

External Walls 0.18 

Floors 0.13 

Roof 0.13 

Windows / 

doors 

1.40 

   

The software gives two values: CH the heating and hot water value, CPF  pumps and fans value and CL the 

lighting value.  The TER2013 is calculated using the following formulae: 

 

TER2013 = CH x FF + CPF + CL 

Where FF is the fuel factor taken from table 3  

 

Table 3: Fuel factor 

Heating Fuel Fuel factor 

Mains gas 1.00 

LPG 1.06 

Oil 1.17 

Grid electricity 1.55 

Solid mineral fuel 1.35 

Renewable energy 1.00 

Solid Multi-fuel 1.00 

 

 

The DER or BER is obtained by repeating the SAP or SBEM calculation and by inserting the proposed U-

values, building services, fuels and high efficiency alternative energy sources for the proposed building.  

The DER or BER should be less than the TER to meet the first criterion requirements. 



 
 
 
 

 

 

Achieving criterion 2 – minimum element standards 

The Approved Documents list the limiting U values for the building fabric (see Table 4) which represent 

the area-weighted average U value for all elements of that type. It should be noted that to achieve the 

TER  and TFEE rates the values for most elements will need to be significantly better than those given in 

Table 4. 

 

Table 4: Limiting fabric parameters (W/m
2
K) 

Element  Limit  

Wall clad with concrete and clay 

tiles 

0.30 

Roof with concrete and clay tiles 

(cold roof) 

0.20 

Roof with concrete and clay tiles 

(warm roof) 

0.20 

Windows and Roof Windows 2.00 

 

The limit value for air permeability is 10.00 m
3
/h.m

2
 at 50 pa 

 

Achieving criterion 3 – limiting the effects of heat gains in summer 

SAP 2012 Appendix P is used to assess if there is a risk that solar gains will result in high internal 

temperatures.  

 

Traditional concrete and clay tiled roofs and walls with an air gap behind and between the tiles, can 

when compared with continuous, thin, lightweight roof coverings, reduce the rate at which the external 

building fabric will heat up when exposed to sunlight and can contribute to slowing down the rate at 

which the building will cool down at night.   

 

Achieving criterion 4 – ‘as-built’ quality 

An air pressure test, by an accredited tester, must be carried out to show that the minimum air 

permeability standard has been achieved (10m
3
/h at 50 Pa).  Assistance on achieving the airtightness 

requirements may be found by using details applicable to concrete and clay tiles as described in BS 

9250. See also Annex C. 

 

The details related to party wall construction must be taken into account when assessing the ‘as built’ 

performance. 

 

Where compliance is through the adoption of accredited details a suitable site inspection is required to 

confirm that the insulation has been satisfactorily installed and that thermal bridging has been 

minimised.  

 

The commissioning of heating and hot water services must also be approved by a competent person.  

 

In addition to the two competent person schemes listed above the competent person schemes have been 

expanded and includes schemes for many Part L related activities.  The installers registered under the 

competent person scheme are required to self-certify that their work complies with all parts of the Building 

Regulations including Part L. 

 



 
 
 
 

 

The website www.communities.gov.uk maintains a list of competent person self-certification schemes 

and includes details of the type of work for which they are authorised. 

 

A final calculation of the DER or BER should be completed using the ‘as-built’ data. 

 

Achieving criterion 5 – information 

The owner of the building should be provided with a set of operating and maintenance instructions to 

optimise the efficiency of the dwelling or building in use.  This should be specifically related to the 

systems installed, including adjustments to timings, temperature control and routine maintenance. 

 

The data used to calculate the TER and the DER should be included in the operating and maintenance 

instructions.  The occupier should also be provided with a report generated in parallel with the on-

construction Energy Performance Certificate giving recommendations as to how the energy 

performance of the dwelling might be further improved. Retention of an electronic copy of the input file 

for the energy calculation is recommended to facilitate any analysis that may be required for future 

alterations or improvements to the dwelling.   

 

Approved Documents L1B and L2B 

Where existing dwellings and buildings other than dwellings are refurbished L1B and L 2B give guidance 

on carrying out the following types of work: 

 

Extensions; 

Material change of use; 

Material alterations; 

Provision of a controlled fitting; 

Provision or extension of a controlled service; 

Provision or renovation of a thermal element. 

Consequential improvements. 

 

 

Historic and protected buildings (listed buildings, buildings in conservation areas, and ancient 

monuments) are exempt from energy efficiency requirements of the Building Regulations. Other 

buildings of local architectural and historic interest and buildings in national parks, areas of outstanding 

natural beauty and world heritage sites may also be exempt at the discretion of the local authority’s 

conservation officer. However, Work to improve the energy efficiency in a practical manner should be 

encouraged without prejudicing the character of the building or increasing the risk of long-term 

deterioration to the building fabric or fittings. English Heritage has produced detailed technical guidance 

how to implement specific energy efficient measures 

 

  



 
 
 
 

 

 

Approved Document L1B 

 

Overview 

The general requirements for existing dwellings to comply with AD Part L1B is based on elemental 

calculations, with an option to use SAP2012 or other approved calculation tool to show compliance for 

extensions and material change of use. 

 

Requirements for specific building works 

 

A)  Extensions 

The extension of a building is determined to be work in an existing building and the fabric and 

performance standards referred to earlier apply.  

 

The area of windows, roof windows and doors in extensions to dwellings should not exceed the sum of 

25% of the floor area of the extension and the area of any windows or doors which no longer exist or 

are no longer exposed with the extension. 

 

Conservatories built at ground level and   within a floor area of maximum 30m
2 

are exempt from Part L 

of the Building Regulations if the separating wall is retained or if removed is replace by a wall window or 

door that meets the energy efficiency requirements. Effective thermal separation from the heated area 

in the existing building is also required with the walls, windows and doors between the building and the 

extension insulated and draught-stripped to at least the same extent as in the existing building.  In 

addition, the heating system of the dwelling must not be extended into the conservatory. 

 

Conservatories or glazed extensions which are outside of the above, are not exempt and must meet the 

relevant energy efficiency requirements and in addition must have (where required) a heating system 

with an independent temperature and on-off controls, with any heating appliance to comply with the 

standards for work on controlled services as set out previously. Glazed elements should comply with the 

requirements of Table 1 and opaque elements with Table 2. in L1B) 

 

Any proposed extension with a good deal of glazing may not contain sufficient translucent material to 

qualify as a conservatory, but may otherwise meet the requirements for a conservatory. In this case, 

compliance with Part L may be demonstrated by showing that the area weighted U-value of the 

elements in the proposed extension is no greater than if it were a conservatory. 

 

Two alternative approaches may be used for designing extensions, which allow more flexibility than 

simply complying with the minimum performance standards required for fittings, thermal elements and 

opening areas. Both alternatives involve comparing the proposed extension with a notional extension of 

the same size and shape that complies with the required U-values and opening areas expressed as an 

area of windows and doors as a % of the exposed wall ( area of old openings + 25% of floor area of 

extension).  

 

The U-values and the opening areas, defined previously, may be varied in the extension provided the 

area weighted U-value of all the elements in the extension is no greater than that of the notional 

extension. 

 

More flexibility can be achieved by demonstrating using SAP or other accredited calculation tool, that 

the CO2 emission rate for the whole building and its proposed extension is no greater than that for the 



 
 
 
 

 

building with the notional extension. Any upgrades to the existing building must comply with the 

relevant guidance in the Approved Document. 

 

B) Changes in energy status and material change of use. 

The Building Regulations 4B state that any building which changes its energy status must comply with 

the applicable requirements of Part L of Schedule 1. This also applies to buildings subject to a material 

change of use which must comply with Regulation 6. In both these cases, the provision or extension of 

controlled services and fittings and the provision of renovation and retention of thermal elements 

applies. 

 

Any existing window, roof window or roof light that separates a conditioned space from an un-

conditioned space or the external environment if its U-value is worse than 3.3W/m
2
K should be replaced 

with units no worse than the efficiency noted in Table 1.  

 

SAP or other accredited energy calculation methods can be used to demonstrate that the CO2 emissions 

from the building (including any extension) will be no greater than if the building had been improved 

according to the above rules. 

 

i) Material alterations. 

Material alterations are defined in Regulation 3 and when undertaken to existing dwellings the provision 

or extension of controlled services and fittings and the provision of and renovation and retention of 

thermal elements applies. 

 

ii) Controlled fittings 

Area weighted ‘U’ values (or equivalent window energy rating, WER) are given for work on controlled 

fittings in existing dwellings. These include windows, doors and roof ventilators. 

 

iii) Controlled services  

The AD L1B specifies requirements for heating and hot water system appliances, controls and 

commissioning. Any replacement primary heating appliance using the same fuel should not be 

significantly worse than the efficiency of the old appliance. If a new appliance has a different fuel with a 

different carbon dioxide emission factor, the efficiency of the new appliance should be multiplied by the 

ratio of the CO2 emission factors for the old and new fuels. 

 

Requirements for mechanical ventilation (including air permeability for different ventilation strategies), 

mechanical cooling and insulation of pipes, ducts and vessels are the same as that for new construction. 

 

iv) Thermal elements 

This refers to a wall, floor or roof that separates the internal conditioned space from the external 

environment, including from a space that is not conditioned such as an unheated garage, storage area or 

plant room. 

 

AD L1B stipulates maximum U-values for thermal elements in existing buildings when they are being 

installed as new extensions; replaced; renovated; and retained. 

 

Higher (or worse) U-values may only be acceptable if achieving the standard either reduces the floor 

area by more than 5% or is technically or functionally not feasible. 

 

The maximum U-value for new thermal elements in an extension and for replacement thermal elements 

in an existing building is given in Table 6 (Table 2  L1B). 



 
 
 
 

 

 

 

A U-value greater than the specified values when replacing walls may be acceptable if meeting the 

standard would result in a reduction in the floor area bounded by the wall of more than 5%. All thermal 

elements should be constructed using approved design details and building techniques in order to avoid 

thermal bridges in insulation layers at the joints between elements and at edges such as those around 

windows and doors, and to reduce air leakage through the parts of the new envelope. 

 

Where more than 50% of the surface area of a thermal element is renovated, the thermal performance 

of the whole element should be improved to achieve either the standard for replacement thermal 

elements (Table 6) (Table 2  L1B) or as a minimum, the standard that is practicable and cost effective 

within a simple payback of 15 years.  For example if more than 50% of a roofs tiles are stripped and 

replaced (even with the same tiles) then this becomes refurbishment and the whole roof should be 

brought up to the current thermal efficiency as shown in Table 6 (Table 2 L1B) if the existing efficiency is 

worse that a U value of 0.35 W/m2K.If less than 50% of a roofs times are stripped this is classed as a 

repair and these consequential improvements do not apply. On flat roofs if the existing waterproofing 

remains and is simply overlaid with a new layer then this too is a repair not refurbishment and the need 

to thermally improve  the roof is not required. 

 

Examples of cost effective U-value targets for renovating thermal elements are given in Appendix A of 

AD L1B. (see link to accredited details) 

 

v)  Consequential improvements. 

 

This only applies to existing dwellings that exceed 1,000 m
2
 and where consequential improvements are 

required then Approved Document L2B will apply. 

 

These improvements only need to be carried out if they will achieve a simple pay-back period normally 

not greater than 15 years and if they are technically and functionally feasible. 

 

 

Approved Document L2B 

 

Overview 

The general requirements for existing buildings other than dwellings, in order to comply with AD Part 

L2B, is based on elemental calculations.  An optional area-weighted elemental calculation method is 

provided and calculations of the CO2 emissions using an approved software tool are allowed. 

 

Requirements for specific building works 

 

a) Fit-out Works 

In buildings such as shell and core office buildings or business park units the energy efficiency 

requirements and the fixed building services should comply with L2A when originally completed.  In 

these circumstances the fitting out of the building it should not be necessary to make further 

improvements to comply with L2B. 

 

 

b) Consequential improvements 

Where a building has a total useful floor area over 1000 m
2
 and the proposed building work includes an 

extension, or, the initial provision of fixed services or the increase in the capacity of the installed fixed 



 
 
 
 

 

building services the consequential improvements requirements apply.  The consequential 

improvements should have a value not less than 10 % of the principle works.  The consequential 

improvements must be technically, functionally and economically feasible. 

 

The types of improvements that in ordinary circumstances practical and economically feasible are: 

 

Upgrading heating systems that are more than 15 years old; 

Upgrading cooling systems that are more than 15 years old; 

Upgrading air-handling systems that are more than 15 years old; 

Upgrading lighting systems that have an average lamp efficiency of less than 40 lamp-lumens per circuit 

watt; 

Installing energy metering; 

 

Installing energy metering; 

Upgrading thermal elements which have U-values less than those in table Y-Y5 of L2B 

Replacing existing windows, roof-windows or roof lights or doors which have U-values worse than 3.3 

W/m
2
.K (excluding display windows and high usage entrance doors) 

Increase the on-site low and zero carbon (LZC) generating systems. 

 

Where it is proposed to install fixed building services as a first installation or as an increase to the 

installed capacity of an existing service reasonable provision should be made to improve those parts of 

the building served by the service. 

 

Where the installed capacity of a heating service is increased the thermal elements which have values 

worse than column (a) in table 7 (Table 5 in L2B) should be upgraded and / or the windows and doors 

replaced which have U-values worse than 3.3 W/M
2
.K excluding display windows and high usage 

entrance doors.   

 

Where the capacity of a cooling system is increased the thermal elements with U-values worse than 

column (a) in Table 7  (Table 5 in L2B) should be upgraded.  If the area of the windows exceeds 40% of 

the façade or 20% of the roof and the designed solar load exceeds 25 W/m
2 

the solar control provisions 

should be upgraded to achieve either: 

 

• solar load less than 25 W/m
2
; or, 

• solar load is reduced by 20%; or, 

• the effective g-value is less than 0.3. 

 

In addition if the lighting system has an average lamp efficiency less than 40 lamp-lumens per circuit 

watt it should be upgraded. 

Similarly to domestic buildings where more than 50% of the surface area of a thermal element, for 

example a roof, is renovated, the thermal performance of the whole element should be improved to 

achieve either the standard for replacement thermal elements Table 7 (Table 5 in L2B) or as a minimum, 

the standard that is practicable and cost effective within a simple payback of 15 years. see explanatory 

note above. 

 

c) Extensions 

Where the useful floor area of the extension is greater than 100 m
2
 and represents more than 25% of 

the existing building the work should be classed as a new building and the guidance given in L2A should 

be followed. 

 



 
 
 
 

 

Controlled fittings (windows, roof windows, rooflights and doors) should be draught-proofed units 

whose area-weighted average performance is no worse than the values given in Table 3 in L2B  There 

are exceptions for certain buildings with high internal thermal gains. 

 

Energy meters 

Reasonable provision for energy meters in existing buildings would be to install energy metering 

systems in accordance with the recommendations given in CIBSE TM 39 

 

Newly constructed thermal elements as part of an extension should meet the requirements given in 

Table 8 (Table 4 in L2B) 

 

Existing opaque fabric that becomes part of the building envelop whereas it was not previously and its 

U-value is worse than the threshold values in Table7 (Table 5  L2B) should be upgraded to this value 

where it is technically, functionally and economically feasible. 

 

The areas of windows and rooflights in an extension should not exceed the values in Table 2 in L2B 

unless a greater proportion of glazing is present in the building to which the extension is attached.  In 

these circumstances, the area should not exceed the proportion in the original building. 

 

Where new or extended fixed building services are provided (heating and hot water, cooling plant and 

air-handling plant) the efficiencies should comply with the requirements in the Non-domestic Heating, 

Cooling and Ventilation Compliance Guide (NDHCV guide). 

 

The area-weighted methodology allows the U-values and opening areas can be varied to take advantage 

of roof lights reducing lighting requirements and it is permitted to use an approved software tool to 

calculate the CO2 emissions to gain the maximum flexibility in the design of extensions. 

 

d) Conservatories 

Conservatories that fall within the scope of L2B must be effectively thermally separated from the 

existing building.  The removal of any thermal separation between the conservatory and the existing 

building will require the conservatory to be treated as a conventional extension to the building. 

 

Independent temperature controls should be provided for any heating system provided in the 

conservatory. 

 

The glazed elements should meet the standards set out in Table 3 of L2B and opaque elements of the 

conservatory must comply with the requirements of Table 3 and Table 4 of L2B 

 

e) Material Change of Use 

Where a building is used for a purposed different from its previous use, e.g., used as a dwelling, a hotel, 

institute, public building, contains one or more residential rooms, shop etc., then the new and 

renovated thermal elements, windows and doors should meeting the requirements detailed above for 

extensions.  The optional CO2 calculation method may be used to provide more flexibility in the design 

of the change of use of the building. 

 

f) Commissioning 

Where commissioning is required compliance can be achieved with the preparations of a commissioning 

plan undertaken in accordance with the CIBSE Commissioning Code M on commissioning management. 

 

 



 
 
 
 

 

g) Information 

The owner of the building should be provided with sufficient information about the building, the fixed 

building services, their operation and maintenance to allow the building to be operated to use no more 

fuel and power than is reasonable in the circumstances. 

 

The provision of the Building Log book in accordance with CIBSE TM 31 Building log book toolkit will 

meet the requirement.   

 

  



 
 
 
 

 

Tables 

 

Table 5 (Table 1 in L1B) 

Standard U values (W/m
2
K) for work on controlled fittings to existing buildings (dwellings) 

Fitting U-value or WER of new fitting 

in extension 

U-value or WER of replacement 

fitting in existing building 

Window, roof window and 

rooflights in dwelling 

WER band C or better, or U 

value 1.6(W/m
2
K) 

 WER band C or better, or U 

value 1.6(W/m
2
K) 

   

 

 

Table 6 (Table 2 in L1B) 

Standard U values (W/m
2
K) for new and replacement thermal elements in existing buildings 

(dwellings) 

Thermal element U-value of new thermal 

element in extension 

U-value of replacement 

thermal element in existing 

building 

Wall  0.28 0.28 

Pitched roof – insulation at 

ceiling level 

0.16 0.16 

Pitched roof – insulation at 

between rafters 

0.18 0.18 

 

 

Table 7 (Table5 in L2B)  

Standard U-values (W/m
2
K) when upgrading retained thermal elements 

Thermal element (a) Threshold U-value (b) Improved U-value 

Insulated cavity wall 0.70 0.55 

 Wall insulated internally or 

externally 

0.70 0.30 

Pitched Roof – insulation at 

ceiling level 

0.35 0.16 

Pitched Roof – insulation 

between rafters 

0.35 0.18 

 

 

Table 8 (Table 4 L2B) 

Standards for new thermal elements  

Thermal element U-value (W/m
2
K)   

Wall 0.28 

Pitched Roof – insulation at 

ceiling level 

0.16 

Pitched Roof – insulation 

between rafters 

0.18 

 

 

  



 
 
 
 

 

Annex A: Energy Performance Certificates 

Energy Performance Certificates were introduced in England and Wales on 1 August 2007 as part of Home 

Information Packs (HIPs) for domestic properties with four or more bedrooms and later extended to smaller 

properties.
 
  When the requirement for HIPs was removed in May 2010, the requirement for EPCs continued. 

The scheme for HIPs was extended to encompass three bedroom homes from 10 September 2007. Rental 

properties, which have a certificate valid for 10 years, required on a new tenancy commencing on or after 1 

October 2008.They are a result of European Union Directive 2002/91/EC relating to the energy performance of 

buildings
 
as transposed into British law by the Housing Act 2004 and The Energy Performance of Buildings 

(Certificates and Inspections) (England and Wales) Regulations 2012.  

 

Figure B shows an example of a typical domestic 

Energy Efficiency Rating.  An energy assessment 

is carried out by a qualified assessor, who will 

determine the current energy efficiency of a 

dwelling and also the potential rating if 

improvement measures are undertaken.  The 

average energy efficiency rating for a dwelling in 

England and Wales is Band D (rating 60).   

 

Information is provided on the estimated energy 

costs of a dwelling over 3 years, together with 

the potential cost saving if improvement 

measures are carried out.  The dwelling’s energy performance-related features are summarised and the 

certificate provides information on improvements that can be made through the Green Deal Scheme, such as 

the installation of wall, floor or loft insulation, low energy lighting and solar water or pv energy systems. 

 

Energy Performance Certificates present the energy efficiency of dwellings on a scale of A to G. The most 

efficient homes – which should have the lowest CO2 emissions – are in band A. The certificate uses the same 

scale to define the impact a home has on the environment.  

The certificate contains the following property details
:
 

Property address 

Property type (for example detached house) 

Date of inspection 

Certificate Date and serial number 

Total floor area 

 

The total floor area is the area contained within the external walls of the property. The figure includes internal 

walls, stairwells and the like, but excludes garages, porches, areas less than 1.5 m high, balconies and any 

similar area that is not an internal part of the dwelling. 

 

The EPC will become more significant from April 2014 when Domestic Renewable Heat Incentives (RHI) 

become available. The amount of the deemed expected annual heat use for a domestic property can be 

obtained from the EPC and this will determine the amount of Domestic RHI which is payable on installing 

renewable heat options like ground source heat pumps and solar thermal collectors. 

  



 
 
 
 

 

 
Non- Domestic Buildings 

There is also a requirement for EPCs on the sale, rent or construction of buildings other than dwellings with a 

floor area greater than 50m
2
 from 6 April 2008, that contain fixed services that condition the interior 

environment. 

Properties that are exempt from requiring a domestic EPC will generally require a non-dwelling energy 

performance certificate, which was also required by the Energy Performance of Buildings Directive. There are 

three levels of building, Level 3, Level 4 and Level 5. The complexity and the services used by that building will 

determine which level it falls under: 

Level 3 = Small buildings, with heating systems less than 100kW and cooling systems less than 12kW 

Level 4 = purpose built buildings, with heating systems greater than 100kW and cooling systems greater 

than 12kW 

Level 5 = Larger buildings that are complex in shape 

 

From October 2008 all buildings including factories, offices, retail premises and public sector buildings - must 

have an EPC whenever the building is sold, built or rented. Public buildings in England and Wales (but not 

Scotland) also require a Display Energy Certificate showing actual energy use, and not just the theoretical 

energy rating and January 2009 inspections for air conditioning systems will be introduced. 

 

The A to G scale of rating  is a linear scale based on two key points defined as follows: 

a) The zero point on the scale is defined as the performance of the building that has zero net annual CO2 

emissions associated with the use of the fixed building services as defined in Part L. This is equivalent to a 

Building Emissions Rate (BER) of zero. 

b) The border between grade B and grade C is set at the Standard Emissions rate (SER)
†
 and given an Asset 

Rating of 50. Because the scale is linear, the boundary between grades D and grade E corresponds to a rating 

of 100. 

 
†
This is based on the actual building dimensions but with standard assumptions for fabric, glazing and building 

services.  

 

  



 
 
 
 

 

Annex B: Energy Performance Assessment Procedures (SAP/SBEM) 

Part L 2013 uses the Government’s Standard Assessment Procedure (SAP) for calculating the energy 

ratings of dwellings (SAP 2012)
*
 and the Simplified Building Energy Model (SBEM)

+
 User manual and 

software for calculating the energy performance of non-domestic buildings.  

 

SAP works by assessing how much energy a dwelling will consume, when delivering a defined level of 

comfort and service provision. The assessment is based on standardised assumptions for occupancy and 

behaviour. This enables a like-for-like comparison of dwelling performance. Related factors, such as fuel 

costs and emissions of carbon dioxide (CO2), can be determined from the assessment. 

 

SAP quantifies a dwelling’s performance in terms of: energy use per unit floor area, a fuel-cost-based 

energy efficiency rating (the SAP Rating) and emissions of CO2 (the Environmental Impact Rating). These 

indicators of performance are based on estimates of annual energy consumption for the provision of 

space heating, domestic hot water, lighting and ventilation. Other SAP outputs include estimate of 

appliance energy use, the potential for overheating in summer and the resultant cooling load. 

 

The calculation is based on the energy balance taking into account a range of factors that contribute to 

energy efficiency: 

• materials used for construction of the dwelling 

• thermal insulation of the building fabric 

• air leakage ventilation characteristics of the dwelling, and ventilation equipment 

• efficiency and control of the heating system(s) 

• solar gains through openings of the dwelling 

• the fuel used to provide space and water heating, ventilation and lighting 

• energy for space cooling, if applicable 

• renewable energy technologies 

 

The calculation is independent of factors related to the individual characteristics of the household 

occupying the dwelling when the rating is calculated, for example: 

household size and composition; 

ownership and efficiency of particular domestic electrical appliances; 

individual heating patterns and temperatures. 

 

The procedure used for the calculation is based on the BRE Domestic Energy Model (BREDEM) which 

provides a framework for the calculation of energy use in dwellings. The procedure is consistent with 

the standard BS EN ISO 13790. 

 

SAP 2012 Table 12 provides data on emission factors and primary energy factors for a 3-year projection 

2013-2015. Those are used for calculations according to SAP 2012. 

 

The table below gives factors for a 15-year projection, which may be relevant to consideration of longer 

term impacts. Except for the values given in this table, the factors for a 15-year projection are the same 

as those in SAP 2012 Table 12. 

 



 
 
 
 

 

 
SBEM is used for non domestic buildings in support of the National Calculation Methodology (NCM)  as 

detailed in Part L 2A , the Energy Performance of Buildings Directive (EPBD) and the Green Deal. 

 

The procedure for demonstrating compliance with the Building Regulations for buildings other than 

dwellings is by calculating the annual energy use for a proposed building and comparing it with the 

energy use of a comparable 'notional' building. Both calculations make use of standard sets of data for 

different activity areas and call on common databases of construction and service elements. A similar 

process  is used to produce a 'asset rating' in accordance with the EPBD. The NCM therefore comprises 

the underlying method plus the standard data sets. 

 

The NCM allows the actual calculation to be carried out either by an approved simulation software, or 

by a new simplified tool based on a set of CEN standards. 

 

SBEM is a computer program that provides an analysis of a building's energy consumption. SBEM 

calculates monthly energy use and carbon dioxide emissions of a building given a description of the 

building geometry, construction, use and HVAC and lighting equipment. It was originally based on the 

Dutch methodology NEN 2916:1998 (Energy Performance of Non-Residential Buildings) and has since 

been modified to comply with the recent CEN Standards. Details of the calculation method, the 

algorithms used and the assumptions made are provided in the SBEM Technical Manual 

 

SBEM makes use of standard data contained on associated databases and available with other software. 

 

The purpose of SBEM and its interface iSBEM is to produce consistent and reliable evaluations of energy 

use in non-domestic buildings for Building Regulations Compliance and for Building Energy Performance 

Certification purposes.  Although it may assist the design process, it is not primarily a design tool. It does 

not calculate internal temperatures, for example. 

 

As iSBEM is a compliance procedure and not a design tool, if the performance of a particular feature is 

critical to the design, even if it can be represented in SBEM, it is prudent to use the most appropriate 

modelling tool for design purposes. In any case, SBEM should not be used for system sizing. 

 
*
SAP 2012 software is available to download at www.bre.co.uk/sap2012 

+ 
SBEM user manual and software is available to download from www.2013ncm.bre.co.uk  

  



 
 
 
 

 

Annex C: Airtightness Testing 

Air leakage is the uncontrolled flow of air through gaps and cracks in the building fabric.  Too much air 

leakage creates unnecessary heat loss.  Part L specifies minimum airtightness requirements in terms of 

air permeability.  Air permeability is defined as an air leakage rate of cubic metres of air per hour per 

square metre of building envelop area (m
3
/hm

2
).  The requirement is set at a maximum of 10 m

3
/h.m

2
 at 

50 Pa. 

 

Airtightness testing is mandatory for all new buildings. If testing is not undertaken a default air 

permeability of 15 m
3
/h.m

2
 must be used in the calculations.  

 

Advice and guidance on the design and construction of airtight buildings is provided in BS 9250:2007 

Airtightness of Ceilings and BRE Report BR 448, 2002 Airtightness in commercial and public buildings. 

Add reference to Trade Association for air permeability. 

 

Annex D: Consideration of high-efficiency alternative systems 

Before work commences on a building, the person undertaking the work must carry out an analysis that 

considers and takes into account the technical, environmental and economic feasibility of using high-

efficiency alternative systems in the building design. The following high- efficiency alternative systems 

may be considered if available, but other low and zero carbon systems may be considered if available: 

  

decentralised energy systems based on energy from renewable sources 

cogeneration 

district or block heating or cooling, particularly where it is based entirely or partially on energy from 

renewable sources 

heat pumps 

 

The analysis should state whether the high-efficiency alternative systems have or have not been 

included in the building design. The requirement also relates to considering, taking into account, 

documenting and making available for verification purposes the analysis of high- efficiency alternative 

systems.  

 

Details of an example of a renewable energy system showing the installation of a Solar PV roof panel 

with concrete tiles is given in Example 3. 

 

  



 
 
 
 

 

 

Definitions 

 

Air permeability 

Is the physical property used to measure airtightness of the building fabric. It is defined as the air 

leakage rate per hour per square metre of envelope area at the test reference pressure differential of 50 

Pascal (50 N/m
2
). The envelope area, or measured part of the building, is the total area of all floors, 

walls and ceilings bordering the internal volume that is the subject of the pressure test. This includes 

walls and floors below external ground level. Overall internal dimensions are used to calculate this 

envelope area and no subtractions are made for the area of the junctions of internal walls, floors and 

ceilings with exterior walls, floors and ceilings. 

 

Note: the envelope area of a terraced house includes the party wall(s). The envelope area of a flat in a 

multiple-storey building includes the floors, walls and ceilings which are shared with adjacent flats. 

 

The limiting air permeability is the worst allowable air permeability. 

 

BER 

Building CO2 Emission Rate 

 

Building Control Body (BCB) 

Local authority or an approved inspector. 

 

Conservatory 

Is an extension which has: 

 

a) not less than three quarters of its roof area and not less than one half of its external wall area made 

from translucent  material; and, 

 

b) is thermally separated from the dwelling by walls, windows and doors with U-value and draught-

stripping provisions as least as good as provided elsewhere in the dwelling. 

 

Controlled fittings 

Windows, rooflights, roof windows, and doors. 

 

Controlled services 

Lighting, heating, ventilation and air-conditioning equipment that must meet minimum performance 

values. 

Controlled services or fittings means a service or fitting in relation to Part G (sanitation,hot water safety 

and water efficiency), H (drainage or waste disposal), J (combustion appliances and fuel storage 

systems), L (conservation of fuel and power ) or P (electrical safety) of Schedule 1 to the Building 

Regulations imposes a requirement. 

 

DER 

Dwelling CO2 Emission Rate expressed as kgCO2 /(m
2
.year) 

 

DFEE 

Design Fabric Energy Efficiency rate expressed as kWh/(m
2
.year) 

 

 



 
 
 
 

 

 

Design air permeability 

Is the target value of the air permeability selected by the dwelling designer for use in the calculation of 

the DER or BER and must always be no worse than the limiting value.  

The assessed air permeability is the value used in establishing the DER or BER and the DFEE, and is based 

on a specific measurement of the dwelling or building concerned or on measurements of other 

dwellings of the same dwelling type. 

 

Dwelling 

Means a self-contained unit designed to accommodate a single household. 

 

Dwelling type 

A group of dwellings on a site having the same generic form (detached, semi-detached including end 

terrace, mid-terrace, mid-floor flat, ground-floor flat, top-floor flat) and where the same construction 

methods are used for each of the main elements (walls, floors, roofs, etc.) It is also the particular group 

allocated to each dwelling on a development to provide the basis for assessing the pressure testing 

regime.  The dwellings should have the same number of storeys and have the same design air 

permeability with similar adjacency to unheated spaces such as stairwells, integral garages etc. Small 

variations in floor area do not constitute a different dwelling type but the envelope areas should not 

differ by more than 10%. 

 

FF – Fuel Factor 

A factor used for the relevant type of fuel to be used for heating and hot water to the actual dwelling or 

building which is used in the calculation of the TER (Target CO2 Emission Rate) see Approved Document 

L1A Table 1,. 

 

Fixed building services 

Any part of, or, any controls associated with: 

 

a) fixed internal or external lighting systems, but does not include emergency escape lighting or 

specialist process lighting; or, 

 

b) fixed systems for heating, hot water service, air conditioning or mechanical ventilation. 

 

Rooms for residential purposes 

Room for residential purposes means a room, or, suite of rooms, which is not a dwelling-house or flat 

and which is used by one or more persons to live and sleep and includes a room in a hostel, a hotel, a 

boarding house, a hall of residence or a residential home, whether or not the room is separated from or 

arranged in a cluster group with other rooms, but does not include a room in a hospital, or other similar 

establishment, used for patient accommodation and, for the purposes of this definition, a ‘cluster’ is a 

group of residential rooms for residential purposes which is: 

 

a) separated from the rest of the building in which it is situated by a door which is designed to be 

locked; and, 

 

b) not designed to be occupied by a single household. 

 

Rooms for residential purposed are not dwellings, therefore, Approved Document L2A applies to 

their construction. 

 



 
 
 
 

 

TER 

Target CO2 Emission Rate expressed as kgCO2/(m
2
.year) 

 

TFEE  

Target Fabric Energy Efficiency rate expressed as kWh/(m
2
.year) 

 

Thermal elements 

Walls, floors, and roofs 
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NOTE:  Although care has been taken to ensure, to the best of our knowledge, that all data and information 

contained herein is accurate to the extent that they relate to either matters of fact or accepted practice or 

matters of opinion at the time of publication, RTA and NFRC, the authors and the reviewers assume no 

responsibility for any errors in or misrepresentations of such data and/or information or any loss or damage 

arising from or related to their use.  Data and information are provided for general guidance only and readers 

must always take specific advice in relation to the use of materials, techniques and/or applications. 
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