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[bookmark: _Toc216174096]0.0 Key Interactions with other Approved Documents

0.1 Interactions with Part F: Ventilation
Adequate ventilation needs to be provided in both domestic and commercial new-builds in order to meet Net Zero through 
0.2 Interactions with Part J: Combustion and Appliances
Appliances and services to be installed into new-build dwellings need to be properly installed and fitted for minimal energy wastage.
0.3 Interactions with Part L: Conservation of Fuel and Power
Part L covers proper energy use in homes, its important for domestic and commercial buildings to be receiving and utilising energy from renewable sources to limit the release of carbon emissions.
0.4 Interactions with Part O: Overheating
New-build homes need to be built with proper fabrics and heating systems in order to minimise heat loss, reducing monthly to annual running costs for future occupants.
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· 1.1 Scope
· Applies to new buildings in Wales, domestic and non‑domestic.
· Gives practical guidance on achieving net zero–aligned outcomes, informed by BREEAM UK New Construction v6.
· To be used alongside Approved Documents L (Conservation of Fuel and Power) and F (Ventilation).

· 1.2 General Guidance
· New‑build dwellings (houses and flats)
· With adaptation possible for small non‑domestic buildings and deep retrofits
· Minimise space heating demand through highly insulated, thermal bridge‑free envelopes and good airtightness.
· Optimise glazing area, orientation and shading to balance solar gains and daylight while controlling overheating.
· Adopt layouts that support compact pipe runs and efficient services.
· Favour all‑electric systems (especially heat pumps) to align with grid decarbonisation.
· 1.3 Application
· This document provides guidance on achieving net zero carbon outcomes for buildings in Wales in relation to construction (embodied carbon) and operational energy. It applies to new buildings and major refurbishments and should be read alongside existing energy and sustainability requirements.
· Applies to:
· Existing dwellings undergoing major retrofit in Wales.
· Works affecting building fabric, building services and on‑site renewables.
· Objective:
· Achieve or closely approach Net Zero operational carbon.
· Provide a whole‑house, long‑term retrofit pathway rather than isolated measures.
· 1.4 Existing Buildings and Retrofitting
· Reduce heating demand through improved fabric and airtightness, consistent with moisture safety and heritage.
· Plan staged retrofits towards deep energy savings.
· Use efficient all‑electric systems and renewables where practicable.

· 1.5 Energy and Net Zero Strategy
· Energy performance methodology and targets
· Uses an approved SAP-based method to calculate dwelling energy and carbon performance.
· Sets target and dwelling CO₂ emission rates (kgCO₂/m²·year) and primary energy rates (kWh/m²·year).
· Requires minimum energy efficiency rating (SAP score) and a fabric energy efficiency standard.
· 1.6 Net Zero application
· Reduce cooling loads and peak demand.
· Enable smaller low‑carbon systems (e.g. heat pumps).
· Support resilient, low‑energy buildings consistent with Net Zero targets.
· 1.7 Strategic Takeaway
· It indirectly pushes Net Zero design toward:
· Very airtight envelopes,
· Room‑sealed or non‑combustion heating,
· Removal or mitigation of open fires and leaky chimneys.

· 1.8 Energy Efficiency Measures Framework
· Cumulative assessment required: All insulation, air sealing, and window replacement measures since original construction must be calculated together
· Measure categories:
· Loft and wall insulation (up to 50% of external walls = minor)
· Window replacement (up to 30% of total units = minor)
· Beyond these thresholds = major measures requiring enhanced ventilation provision
· 1.9 Decarbonisation Pathways and Futureproofing
· Ensure systems are compatible with a decarbonising electricity grid and low‑temperature heat.
· Allow capacity and space for future upgrades (e.g. additional renewables, storage, electrification).
· Plan staged improvements so the building can remain aligned with future Welsh net zero trajectories.
· 1.10 Calculation methods
· Use simplified methods or dynamic thermal modelling to assess overheating risk.
· Consider future climate scenarios and internal gains.
· Coordinate with Part L and Part F energy/ventilation strategies.
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· 2.1 Functional Requirements
· Buildings shall be designed and constructed to minimise operational greenhouse gas emissions in line with Welsh net zero targets.
· Buildings shall be assessed for embodied and whole‑life carbon, and designed to reduce those impacts.
· Measures shall not compromise health, safety, or indoor environmental quality.
· Buildings should be designed, constructed and operated so that:
· Construction is achieved where the total embodied carbon from product and construction stages up to practical completion is reduced as far as practicable and any remaining emissions are balanced by verified carbon offsets or on‑site renewable export.
· Operational Energy is achieved where annual operational energy-related emissions are minimised through high efficiency and are supplied by on‑site and/or off‑site renewable energy, with any residual emissions offset annually.
· 2.2 Performance Requirements
· Energy and Carbon Targets
· Target around 70% reduction in total energy demand versus pre‑retrofit.
· Space heating demand:
· Normal target: ≤ 50 kWh/m²·year.
· Aspirational: 25–40 kWh/m²·year where feasible.
· Whole‑building Energy Use Intensity (EUI):
· Aim in the region of 50–60 kWh/m²·year post‑retrofit.
· Use robust modelling (e.g. PHPP, SAP) and verify in use.
· Space heating demand: Ultra‑low, in the range typical of Passivhaus/very low‑energy standards.
· Fabric U‑values: Roof, wall and floor U‑values significantly better than regulatory minimum; combined with high‑performance triple glazing.
· Thermal bridging: PSI‑values minimised, details designed and modelled to be near thermal bridge‑free.
· Airtightness: Very low air leakage, verified by pressure testing, sufficient to justify continuous mechanical ventilation.
· Overheating: Acceptable frequency of hours above comfort thresholds, demonstrated by seasonal or dynamic modelling.
· Systems efficiency: High seasonal efficiency (SCOP) for heat pumps; low distribution and storage losses in DHW systems.
· On‑site renewables: Sufficient photovoltaic capacity, where practicable, to offset a significant proportion of annual electrical demand.
· 2.3 Performance Standards
· A whole life carbon assessment must be undertaken at design stage and updated at practical completion, covering at least modules A1–A5.
· Operational energy use shall be modelled and subsequently reported annually, including:
· Total energy use and generation
· Energy intensity (kWh/m²/year)
· Associated carbon emissions.
· Energy efficiency measures must be prioritised ahead of offsetting.
· 2.4 Embodied & Whole‑Life Carbon
· Embodied and Whole‑Life Carbon
· Undertake a whole‑building life cycle assessment (LCA) using recognised methodologies and data.
· Quantify embodied carbon for main construction elements, finishes, services and replacements.
· Reduce embodied carbon via low‑carbon materials, efficient structural design, and reuse of existing components.
· Consider end‑of‑life scenarios: design for disassembly, reuse and recycling.
· 2.5 Embodied Carbon and Materials
· Retention and refurbishment of existing elements over replacement.
· Low‑embodied‑carbon materials for insulation and structure.
· Design for durability, repair, and future reuse/recycling.
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· 3.1 Fabric and Building Envelope
· Thermal elements must meet limiting U‑values (approximate typical values):
· Roofs: 0.20 W/m²·K (new), 0.15 (upgraded).
· Walls: 0.26 W/m²·K (new), 0.21–0.30 (upgraded).
· Floors: 0.22 W/m²·K (new).
· Windows: ≤ 1.6 W/m²·K.
· Rooflights: ≤ 2.2 W/m²·K.
· Renovated or replaced elements above threshold areas should be upgraded to these standards where technically, functionally and economically feasible.
· Insulation should be installed continuously to limit thermal bridging, with junction details and linear thermal transmittances taken from approved guidance or calculated.
· Buildings should achieve good airtightness; significant buildings must be pressure‑tested, and all penetrations, junctions and interfaces must be sealed.
· 3.2 Fabric performance and heat loss
· Specifies maximum U‑values for walls, roofs, floors, windows, and doors.
· Requires airtightness limits, with mandatory air pressure testing.
· Controls thermal bridging via accredited details or calculated Psi values.
· 3.3 Limiting unwanted solar gains
· Control glazing area by orientation and room type.
· Use external shading, suitable glazing g‑values and layout to avoid high gains.
· Consider thermal mass and internal gains in design.
· 3.4 Removing excess heat
· Prioritise natural ventilation (opening windows) and cross‑ventilation.
· Use secure night‑time ventilation where possible.
· Allow mechanical ventilation / cooling only where passive means are insufficient and this is demonstrated by calculation or dynamic modelling.
· 3.5 Chimneys, Flues & Fabric
· Detailed requirements for flue sizing, insulation, and lining.
· Sealing disused flues and dampers reduces infiltration and heat loss.
· Net Zero impact: removing/isolating chimneys is a key airtightness and fabric‑efficiency measure during electrification.
· 3.6 Air Tightness & Ventilation
· Design air permeability: guidance assumes airtight homes around ≤5 m³/(h·m²) at 50 Pa.
· As airtightness improves, permanent ventilation openings must be added or enlarged, especially with open‑flued appliances.
· Net Zero impact: combustion appliances in airtight homes force extra background ventilation (heat loss, higher demand).
· 3.7 Standards for Net Zero
· Highly airtight dwellings should achieve design air permeability lower than 5m³/(h·m²) at 50Pa, or as-built performance lower than 3m³/(h·m²) at 50Pa. It reduce uncontrolled air leakage to 0 air changes per hour, compared to 0.15 air changes per hour for traditional construction. It substantially reduces heating and cooling loads, lowering operational energy consumption toward ideal Net Zero targets.
· 3.8 Building Services and Systems
· Heating and hot water:
· Use low‑carbon systems, primarily air‑source or ground‑source heat pumps.
· Target seasonal performance factor (SPF) ≥ 2.5.
· Avoid new fossil fuel boilers on Net Zero pathways.
· Reduce hot water demand via efficient fittings and full insulation of pipework and cylinders.
· Controls and electrical systems:
· Provide smart, user‑friendly controls to optimise operation.
· Support demand‑side response and flexible use of electricity.
· Heating, cooling, hot water, ventilation and lighting systems must meet minimum energy efficiency requirements.
· Systems should be correctly sized, designed for efficient operating conditions and zoned for control.
· Ventilation systems must use efficient fans; where appropriate, heat recovery should be used.
· Lighting must use high‑efficacy sources and automatic controls such as occupancy and daylight sensors.
· Controls must provide effective time, temperature and zone control and avoid unnecessary operation.
· 3.9 Heating, hot water, and Low‑Carbon Systems
· Sets minimum seasonal efficiencies for boilers, heat pumps, and hot water systems.
· Restricts use of direct electric resistance heating in most new dwellings.
· Requires consideration of low‑carbon/renewable technologies (e.g. heat pumps, solar thermal, PV).
· 3.10 Combustion Appliances vs Low‑Carbon Heating
· Document supports:
· Open fires, wood stoves, biomass boilers.
· Open‑ and room‑sealed gas/oil appliances.
· Net Zero impact:
· Encourages room‑sealed, balanced‑flue or external‑air appliances for airtight/low‑energy buildings.
· Highlights that open fires and open‑flued gas are fundamentally at odds with deep fabric retrofit and very low heat demand.
· 3.11 Low and Zero Carbon Technologies
· Designers must consider low‑carbon and renewable options including heat pumps, high‑efficiency CHP, solar thermal and solar PV or other on‑site renewables.
· Feasibility and selection of such systems should be documented as part of the design and compliance process.
· 3.12 Renewable Energy
· Maximise on‑site renewables, particularly PV:
· Typically up to around 40% of available roof area, subject to structure and planning.
· Integrate with efficient electrical systems and storage where appropriate.
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· 4.1 Ventilation & Air Supply Requirements
· Ventilation areas sized to appliance input (fuel type and kW rating).
· Multiple appliances in one room require more air.
· Net Zero impact: these ventilation rates can be translated into extra heat loss, informing the case for non‑combustion or room‑sealed systems.
· 4.2 Heat Recovery Ventilation Systems
· Mechanical ventilation with heat recovery recovers energy from extract air and transfers it to supply air, maintaining indoor air quality without energy penalties
· Minimum continuous ventilation rates:
· Kitchens: 60 litres per second (where cooker hood does not extract to outside)
· Bathrooms: Four air changes per hour (where no external walls)
· System selection must match building airtightness classification to optimize performance
· 4.3 Controls, Metering, and User Information
· Requires time and temperature controls, zoning, and efficient emitters.
· Encourages appropriate metering and sub‑metering.
· Mandates provision of clear operating instructions for occupants.
· 4.4 Usability, Health and Safety
· Ensure mitigation measures are practical, secure, and safe to operate by occupants.
· Provide clear user information on ventilation, shading and summer operation.
· 4.5 Controls, Safety & Commissioning
· Requires CO alarms, spillage tests, combustion checks, proper commissioning and labelling.
· Net Zero impact: commissioning discipline can be transferred to heat pumps and MVHR (testing “as‑built” performance).
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· 5.1 Compliance Routes
· Detailed energy balance modelling with a recognised tool (e.g. PHPP or equivalent level of detail).
· Design documentation demonstrating:
· Fabric performance (U‑values, thermal bridge calculations, airtightness target)
· Ventilation design (MVHR sizing, duct layouts, filters)
· Heating and DHW system efficiencies and control strategies
· Renewables sizing and expected yield
· 5.2 Design and Construction Guidance
· Adopt compact building forms to reduce surface‑to‑volume ratio.
· Specify continuous insulation coupled with careful junction design to minimise thermal bridges.
· Select high‑performance windows and doors with appropriate g‑values and airtight frames.
· 5.3 Testing, Evidence and Compliance
· Requires as‑built calculations, on‑site evidence (e.g. photos), and commissioning certificates.
· Links design assumptions to verified on‑site performance, supporting Net Zero assurance and monitoring.
· Offsets need to be real, additional, verifiable and traceable, using recognised standards, and their use should reduce over time as performance improves. The following should be disclosed and independently verified:
· Embodied carbon figures and methodology
· Operational energy data and boundaries
· Quantity, type and standard of offsets used.
· 5.4 Performance, Compliance and Monitoring
· Compliance is demonstrated using approved calculation methods comparing a notional building to the actual design against primary energy and CO₂ targets.
· Commissioning and testing (including airtightness where required) must verify that systems operate as intended.
· Adequate sub‑metering and monitoring must be provided to support ongoing energy management and optimisation.
· 5.5 Compliance, Monitoring and Phasing
· Planning and design:
· Develop a whole‑house retrofit plan, even when implementing in phases.
· Coordinate fabric, services and renewables to avoid conflicts and rework.
· Testing and verification:
· Undertake airtightness testing and commissioning of systems.
· Monitor post‑occupancy energy use and internal conditions.
· Compare measured performance with design targets and adjust as necessary.
· 5.6 Commissioning and Verification
· Air permeability testing must follow Approved Document L procedures with UKAS-accredited calibration (±5% accuracy)
· System commissioning requires verification that measured air flow rates equal or exceed design values
· Quality assurance ensures design energy performance translates to actual operational savings
· 5.7 Post‑Occupancy Review
· Commission and test building services to confirm they meet design intent.
· Compare predicted and actual energy use and carbon intensity using post‑occupancy evaluation.
· Establish procedures for corrective action where performance deviates significantly.
· 5.8 Governance and Review
· Clients and design teams should adopt clear net zero carbon targets from project inception and align procurement, design and operation with these targets.
· This guidance should be periodically reviewed to reflect evolving UK and Wales carbon targets, grid decarbonisation and whole life carbon standards.
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This Approved Document Z provides one way of demonstrating compliance with the Building (Protection against harmful emissions) (Wales) Regulations [2025]. There may be alternative ways to comply if equivalent or net zero outcomes are achieved and verified.
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