[image: A blue and white logo with a dragon

AI-generated content may be incorrect.]








[image: A blue square with white text

AI-generated content may be incorrect.][image: A blue square with white text

AI-generated content may be incorrect.][image: Approved Document L Volume 1 Dwellings]sNZ L

Net Zero




2022 edition incorporating 2025 amendments For use in Wales*

2025 edition
This approved document supports Part L of Schedule 1 to the Building Regulations 2010.
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[bookmark: _Toc216102463]Introduction
Climate change is a huge problem and will continue to worsen, the built environment contributes heavily to the carbon emissions worldwide. Building are responsible for 39% of global energy related carbon emissions, 28% from energy usage and 11% from materials and processes. As we are approaching our goal of Net Zero by 2050 governments and councils are adapting to the change in order to shift how we design and build our buildings. 

Terri Wills, Former CEO of the World Green Building Council, Stated “We need nothing short of a dramatic and ambitious transformation from a world of thousands of net zero buildings, to one of billions if we are to avoid the worst impacts of climate change.” (assignment brief, 2025) This Approved document aims to achieve that transformation by introducing a new regulation standard under the UK Building Regulations.

The current building regulations for sustainability are not strict enough to achieve our goal of Net-Zero. There are voluntary frameworks such as  Passivhaus this approved documents aims to change these voluntary frameworks into enforceable requirements to achieve net zero emissions.

This document will outline how all trades can demonstrate compliance with the regulations.

[bookmark: _Toc216102464]Scope of the Regulation
The Net Zero Building Regulations (NZBR) will need to be applied to all development types this will ensure consistent performance standards across the construction industry. The regulations will be applicable to : 

· All new builds including houses, apartments and HMO’s.
· Refurbishments or extensions that change 25% of the floor plan.
· Major developments under the Town and Country planning act.
· 
To ensure a full life cycle approach to sustainability we need to include both operational carbon and embodied carbon in our scope, operational carbon is the energy consumed by the building during it being used on the other hand embodied carbon takes into account the emissions associated with materials, transportation, construction activities and end of life treatment.

The importance of this regulation is to fully eliminate the reliance on fossil fuels entirely, this would be achievable by mandating low carbon heating and renewable energy systems.

This document is to be read in conjunction with building regulation L,F,O and V.
[bookmark: _Toc216102465]Definitions
[bookmark: _Toc216102466]Net Zero Operational Carbon
Any building that achieves Net Zero Operational Carbon must make sure that all the energy that they require for regulated and unregulated loads is met by onsite or offsite renewable energy sources. Any remaining energy needed must be obtained without the use of fossil fuels.

“Embodied carbon emissions are those associated with the building materials and products including the production, construction, replacement, demolition and disposal stages. In most cases the production stage dominates. Examples include the emissions that occur at a foundry that produced steel beams used in a building structure or at a factory that produced cement used in the concrete of a building’s foundations.” (Net Zero Carbon Guide, no date, p. 1)

[bookmark: _Toc216102467]Net Zero Embodied Carbon
Emissions from the beginning of the construction process of all the materials starting from extraction, processing, manufacturing, transportation, installation and end of life management of construction materials has to be minimised by using low embodied carbon materials 
“Operational carbon refers to the emissions released from the ongoing energy usage that operates a building. Typical sources of these emissions are heating, hot water, lighting, power, air conditioning and lifts. 
How can you reduce operational carbon emissions from buildings? Methods can include the use of renewable energy, with solar panels and heat pumps, and improving energy efficiency via insulation, LED lighting and information from smart meters. “ (low carbon materials, no date, page 1)

[bookmark: _Toc216102468]Whole Life Carbon (WLC)
Whole Life Carbon is how much emissions the building creats over the lifecycle of the building this accounts for production of materials, the construction phase, building operation, maintenance, refurbishment, demolition and disposal.

“Whole Life-Cycle Carbon (WLC) emissions are the carbon emissions resulting from materials, construction and use over a building's entire life, including demolition and disposal. A WLC assessment provides a true picture of a building’s carbon impact on the environment.” (London government, 2024, page 1)
[bookmark: _Toc216102469]Fabric First Approach 
Fabric First Approach is when the designer prioritises improvements to the building fabric such as insulation, air tightness, thermal bridging, passive design. This will ensure a lower demand in energy.

Therm
[bookmark: _Toc216102470]U-Value Regulations
· External walls: ≤ 0.10 W/m2K (Passivhaus typical range 0.10–0.15)

· Roof: ≤ 0.10 W/m2K

· Ground floor / slab: ≤ 0.10 W/m2K

· Windows (whole window, including frame): ≤ 0.80 W/m2K

· Doors: ≤ 0.80 W/m2K

These U-Values exceed Part L considerably this will ensure that buildings that are being built will become more energy efficient which will increase our chances of achieve net zero emissions.
[bookmark: _Toc216102471]Thermal Bridging
If you use the best materials with the best U-Value properties and you have thermal bridging you may not achieve the required U-Value.

[bookmark: _Toc216102472]Avoid Thermal Bridging
· Ensure insulation is wrapped around corners 
· Thermal block systems should be used for window reveals 
· PH certified insulation is to be used for junctions

To comply with this regulation you will need to achieve psi values of 0.01 W/mK

If thermal bridging is ignored there will be an expected uplift of up to 25% energy demand.

[bookmark: _Toc216102473]Airtightness
[bookmark: _Toc216102474]To achieve Airtightness
· Ensure there is a continuous airtight membrane by the use of taped OSB
· Taping all joints and penetrations
· Ensure Airtightness tests are carried out regularly.

To comply with this regulation you will need to achieve 0.6 air changes per house (ACH) at 50 Pa

[bookmark: _Toc216102475]Ventilation Compliance 
To achieve compliance regarding ventilation you must use MVHR, this will maintain indoor air quality whilst at the same time retaining heat

[bookmark: _Toc216102476]MVHR benefits –  
· Recovers 85% of heat
· Fresh filtered air constantly
[bookmark: _Toc216102477]Requirements  – 
· To achieve and airtightness of 0.6 ACH @50Pa
· Ductwork has to be rigid
· Commissioned correctly
· Low noise fans
· Air filter to be changed every 6 months
[bookmark: _Toc216102478]Please note : 
MVHR is essential to houses that achieve an airtightness value of 0.6 ACH @50Pa, if MVHR is not install CO2 levels will increase, humidity increases and indoor air quality will be poor.
[bookmark: _Toc216102479]EPC 
In the UK we use EPC ( Energy Performance Certificates) this document is based on SAP (Standard Assessment Procedure) and EPC assesses how energy efficient a domestic building is in the UK. 

[bookmark: _Toc216102480]Thermally Modelled Compliance with use of PHPP or AECB Equivalent
To replace EPC’s and improve how we rate our properties this regulation requires compliance by using thermally modelled energy calculations, to demonstrate this you can either use Passivehaus Planning package (PHPP) or you can use an AECB approved equivalent. PHPP will give the property a detailed understanding of space heating, cooling, ventilation, internal gains, solar gains and primary energy use, PHPP will be accurate for all types of domestic properties. 
The AECB energy standard is a lot more accurate than EPC. To comply with this regulation you will need to call an accredited AECB assessor he will review the design before during and on completion of the project, he will then confirm that the proposed materials, airtightness details, thermal bridging treatment and he will also check that the MVHR has been installed to the manufacturer standards. O
nce the project has been completed another test will be completed, by doing three tests you ensure that you have improved the buildings energy efficiency at each stage to ensure that the property meets its requirement

“PHPP is a detailed design and certification tool developed by the Passivhaus Institute in Germany. It is used globally to design ultra-low energy buildings that adhere to the rigorous Passivhaus standard. PHPP provides an in-depth analysis of a building’s energy balance, considering local climate data, building geometry, thermal bridging, and specific component performance. Although the mathematical principles are the same as those applied in BREDEM, the calculations are tailored to provide energy use as the principal output. This meticulous approach allows for precise predictions of actual energy consumption and indoor comfort levels. PHPP is particularly favoured by designers aiming to optimise energy efficiency and achieve superior building performance.” (resolve sustainability, 2025)
[bookmark: _Toc216102481]Compliance modelling
EPC will no longer be suitable to comply with this regulation. To comply you must use PHPP or AECB equivalent with the use of the Home energy model. These ways of achieving compliance provide realistic predictions of real world energy use and performance. 

In order to comply three models must be submitted, one at the beginning of the project, one during the project and one when the project has been completed.


[bookmark: _Toc216102482]Post construction compliance document 
Post construction you should complete a document ensuring that all NZ-L requirement have been met and verified by on site results, this includes PHPP, AECB or a home energy model assessment. 
Within this document all the on site results should be available including all U-Values, PSI values, MVHR results and the airtightness report.

Ensure that the MVHR has been correctly commissioned and all openings (windows and doors) have been thoroughly checked for thermal bridging.

These documents will be sufficient to comply with this regulation providing it meets the requirements.


[bookmark: _Toc216102483]Completion certification document
All parties must have a copy of the handover documents, ensuring that all parties involved accept that everything is present and the property meets the requirement.
[bookmark: _Toc216102484]Worked examples
[bookmark: _Toc216102485]External Wall Compliance 
To achieve our target of 0.10 W/m2K there are three options to comply.

[bookmark: _Toc216102486]Worked example 1 – 
Timber Frame Construction consisting of :
· I-Joists 
· Minimum 100mm of external wood fibre board
· OSB board installed internally insuring that is airtight
· Rain Screen Cladding
[bookmark: _Toc216102487]Worked example 2 – 
Insulated concrete formwork consisting of :
· Minimum 150mm concrete core
· 250mm minimum EPS insulation 

[bookmark: _Toc216102488]Worked example 3 – 
Blockwork – insulated external wall 
· Inner leaf to contain a dense block
· 250mm minimum EPS or minimum 200mm PIR externally
[bookmark: _Toc216102489]Please note : 
No thermal bridges
No gaps between insulation.
Air tightness layer is to be installed on the internal of the property
Windows are to be installed in the insulation zone.
[bookmark: _Toc216102490]Roof Compliance 
To achieve our target of 0.10 W/m2K there are two options to comply.

[bookmark: _Toc216102491]Cold roof –  
· Minimum 450mm Mineral wool or similar approved over and between joists
[bookmark: _Toc216102492]Warm roof  – 
· Minimum 300mm PIR on top of rafters
· Airtight layer beneath covering the full area.
[bookmark: _Toc216102493]Please note : 
Ensure there is adequate ventilation above insulation for cold roofs
No gaps between insulation.
Ensure no thermal bridges at eaves.
[bookmark: _Toc216102494]Ground floor Compliance 
To achieve our target of 0.10 W/m2K there are two options to comply.

[bookmark: _Toc216102495]Worked example –  
· Minimum 250mm EPS or XPS underneath the concrete slab
· Insulation up the slab edge covering the perimeter of the property
· Install DPM above insulation
· Screed.
[bookmark: _Toc216102496]Please note : 
Continuous insulation throughout the area of the ground floor
Ensure that the slab is thermally isolated from the external walls
Raft Slabs are easier to achieve a higher U-Value


[bookmark: _Toc216102497]Window Frame and Glazing Compliance 
To achieve our target of 0.80 W/m2K there is a specification to follow to comply.


[bookmark: _Toc216102498]Specification
· 48–52mm Triple Glazed windows
· Low E coating 
· Argon Filled cavities
· Insulated frames timber or aluminum 
· Centre pane to achieve a U-Value of 0.65 W/m2K
· Whole window is to achieve a U-Value of 0.80 W/m2K
[bookmark: _Toc216102499]Please note : 
Window is to be taped internally to achieve an airtight layer
While installing ensure that no cold masonry is touching the frame.

[bookmark: _Toc216102500]Door Compliance 
To achieve our target of 0.80 W/m2K there is a specification to follow to comply.

[bookmark: _Toc216102501]Specification
· Insulated door leaf, solid core. Minimum 60mm in thickness.
· If vision panels are to be used they are required to be tripled glazed.
· Adequate sealing all around the door frame.
· The frames are to be insulated
· Threshold is to be airtight 
· The door is to be installed within the insulation zone.
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