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Introduction
The construction sector in the United Kingdom plays a significant role in shaping the nation’s overall carbon emissions profile. Estimates from the UK Green Building Council (UKGBC) indicate that roughly a quarter of all greenhouse gas emissions originate from activities and assets within the Built Environment. When embodied carbon—such as emissions associated with the production of materials, construction processes and supporting infrastructure—is included, this figure can approach 40%. These statistics highlight the substantial impact the construction industry has on the UK’s climate responsibilities and explain why the sector faces increasing levels of scrutiny as the country works toward ambitious environmental commitments.

From a global perspective, industry expectations are equally demanding. The World Green Building Council (WGBC) has continuously stressed that the international construction industry must undergo rapid and widespread transformation to remain aligned with the goals of the Paris Agreement. As the UK has adopted a legally binding target to achieve net-zero greenhouse gas emissions by 2050, the development of new homes must follow a pathway of sharply reduced operational energy use and drastically lowered carbon emissions. Terri Wills, former CEO of the WGBC, captured the scale of this challenge by stating that an “ambitious transformation” is essential if the world is to increase the number of net-zero homes from thousands today to billions in the decades ahead.

Purpose of This Document
This Approved Document has been created to support compliance with Wales’ Net Zero Building Regulations. It offers technical guidance aligned with the Passivhaus Standard—a globally recognised methodology for high-performance, low-energy building design. This document applies exclusively to residential developments in Wales and provides a detailed and practical framework to support designers, assessors and contractors in meeting net-zero expectations.
This publication should be considered an amendment to Building Regulations Part L and therefore must be used in conjunction with the main Approved Document L requirements. Its purpose is not to replace existing regulation but to reinforce and clarify the specific measures necessary to deliver homes that meet stringent energy efficiency and carbon-performance targets.

Relationship with Other Approved Documents
Approved Document PLP is intended to integrate seamlessly with established Welsh Building Regulations. It is not designed to override or conflict with other statutory guidance but to complement and support it. This document should be used alongside:
· Approved Document B – Fire Safety
· Approved Document F – Ventilation
· Approved Document G – Sanitation, Hot Water Safety and Water Efficiency
· Approved Document L – Conservation of Fuel and Power
Integration with these documents ensures that a Passivhaus-aligned dwelling meets all safety, health, comfort, and energy requirements set by Welsh law.

Relationship with Sustainability Frameworks
Approved Document PLP also aligns with several key sustainability strategies and frameworks currently influencing best practice in building design. These include:
· RIBA 2030 Climate Challenge
· London Energy Transformation Initiative (LETI)
· UKGBC Net Zero Carbon Framework
· Passivhaus Standard
By mirroring the principles of these well-established frameworks, this document ensures that new homes in Wales follow a route consistent with national and international climate-change mitigation efforts.

Exemptions
This guidance is not appropriate for all building types. It must not be applied to:
· Commercial, industrial or non-residential developments
· Historical or listed buildings
· Residential extensions larger than 30 m²
These exclusions reflect the unique practical, structural and regulatory limitations associated with these building categories.

A. Core Performance Requirements
This section outlines the essential performance expectations that align with Passivhaus principles and the broader sustainability benchmarks used within frameworks such as BREEAM, LETI and the UKGBC Net Zero Carbon Framework. These standards are designed to minimise energy use, reduce carbon output and ensure long-term performance.

A1. Fabric Performance Requirements
The central philosophy within the Passivhaus approach is a “fabric-first” method, which prioritises improving the physical structure of the building before incorporating renewable technologies. The goal is to develop an exceptionally well-insulated, airtight building envelope—comprising walls, roofs, floors, windows and doors—that dramatically reduces heat loss.
Achieving high fabric performance ensures:
· Significantly lower heating demand
· Improved comfort and internal temperature stability
· Reduced reliance on active heating systems
· Greater durability and reduced running costs
This document outlines several specific performance criteria, all of which are essential to meeting Passivhaus certification.

A2. Thermal Transmittance (U-Values)
The following table presents the maximum U-values permitted to achieve Passivhaus-aligned performance:
	Building Element
	Maximum U-Value

	External Walls
	0.11 W/m²K

	Roof
	0.10 W/m²K

	Ground Floor
	0.12 W/m²K

	Triple-Glazed Windows
	0.80 W/m²K

	External Doors
	0.80–1.0 W/m²K


These values are attainable only when insulation levels are consistently high and meticulously installed throughout the building. Continuity of insulation is crucial to prevent weak points in the thermal envelope, which could otherwise undermine overall performance.

A3. Space Heating Demand
Space heating demand refers to the annual energy needed per square metre to maintain comfortable temperatures—typically assumed at 20°C. Under Passivhaus requirements, the building must demonstrate:
Space heating demand ≤ 15 kWh/m²/year
This exceptionally low figure is achieved by combining:
· Superior insulation strategies
· Outstanding airtightness
· Minimal thermal bridging
· High-performance glazing
· Effective heat recovery ventilation
Controlling space heating demand at this level significantly reduces energy bills and carbon emissions.

A4. Airtightness
Airtightness is a fundamental requirement for any Passivhaus dwelling. It measures how much air naturally escapes or enters through unintended gaps, cracks or joints in the building fabric. Inadequate airtightness can lead to substantial heat loss, drafts and poor energy performance.
Passivhaus sets a strict requirement:
Airtightness ≤ 0.6 air changes per hour (ACH) at 50 Pascals
This is achieved through:
· Air-tight membranes
· Careful sealing around windows and doors
· Airtight junction detailing
· Thorough inspection during construction
Good airtightness supports better thermal efficiency, improved comfort and more controlled ventilation.

A5. Ventilation
Because airtight homes require managed airflow, Passivhaus mandates the use of a Mechanical Ventilation with Heat Recovery (MVHR) system. MVHR systems:
· Provide continuous, controlled fresh air
· Extract humid or stale air
· Recover up to 90% of heat from outgoing air
· Maintain healthy indoor air quality
Passivhaus ventilation design restricts air exchange to:
≤ 0.6 ACH at 50 Pa
This ensures that ventilation is purposeful and efficient. All ventilation solutions must also comply with Approved Document F.

A6. Thermal Bridging
Thermal bridging occurs when heat escapes through materials or junctions that are more conductive than the surrounding insulation. Common examples include:
· Window junctions
· Floor–wall connections
· Roof–wall intersections
· Steel beams penetrating insulation
Passivhaus requires designers to eliminate or minimise these weak points. The target is:
Thermal bridging = 0 W/m²K (or as near to zero as practical)
Architects and engineers must demonstrate compliance through detailed calculations and approved construction drawings.

A7. Heat Loss and Gains from Building Services
Building services—such as heating, hot-water systems and ventilation—must be incorporated into the building’s thermal envelope and energy model. All losses and gains must be explicitly accounted for in the annual energy-balance calculations.
Key principles include:
· Running all pipework within the insulated envelope
· Insulating all service runs
· Ensuring correct system sizing
· Designing buildings to optimise passive solar gain
These measures help maintain overall energy efficiency and create balanced thermal conditions year-round.

B. Renewable Energy Requirements
Although Passivhaus places heavy emphasis on reducing energy consumption through fabric efficiency, renewable energy systems play an important role in meeting any remaining energy demand. Once the building envelope is optimised, technologies such as heat pumps and solar panels can supply low-carbon heating and electricity more effectively.

B1. Heat Pumps
Heat pumps are highly efficient systems that extract ambient energy from the air or ground and use it for space heating and hot water. In Passivhaus buildings, heat pumps are particularly effective due to the low heating loads.
Key considerations include:
· Air Source Heat Pumps (ASHPs): Generally suitable for most residential sites
· Ground Source Heat Pumps (GSHPs): Higher efficiency but require outdoor land area
· Avoiding oversizing to maintain efficiency
Correctly sized heat pumps can significantly reduce operational carbon emissions.

B2. Solar Panels
Solar technologies commonly used in Passivhaus dwellings include:
· Photovoltaic (PV) panels for electricity
· Solar thermal collectors for hot water
Their effectiveness depends on:
· Roof pitch
· Orientation
· Local solar exposure throughout the year
Integrating solar technologies during early design stages ensures optimal efficiency.

B3. Energy Modelling (PHPP)
Passivhaus designs must be modelled using the Passive House Planning Package (PHPP)—a detailed modelling software developed by the Passivhaus Institute. PHPP enables designers to calculate:
· Annual heating and cooling demand
· Primary renewable energy usage
· Internal and solar heat gains
· Impact of insulation, ventilation and airtightness
PHPP is essential for verifying performance and demonstrating compliance.

C. Water Efficiency
Although Passivhaus does not impose strict water-efficiency requirements, reducing water use supports overall sustainability and aligns with Wales’ broader environmental goals. The measures in this section should be used alongside Approved Document G.

C1. Rainwater Harvesting
Rainwater harvesting systems collect water from roofs and store it for non-potable uses, including:
· Toilet flushing
· Garden irrigation
· External cleaning tasks
Gravity-fed systems are preferred as they reduce the need for electrically powered pumps, lowering both energy consumption and operational carbon emissions.

C2. Low-Flow Fixtures and Fittings
Low-flow fixtures reduce water waste and decrease the amount of hot water required. Applications include:
· Reduced-flow taps
· Efficient showerheads
· Water-saving appliances
Limiting hot-water demand also indirectly reduces energy use, which complements Passivhaus performance objectives.

C3. Water Monitoring and Maintenance
Monitoring water usage helps identify inefficiencies and maintain long-term performance. In a Passivhaus-aligned building, the following may be required:
· Usage meters for taps, showers and appliances
· Leak detection systems
· Periodic review of water-usage data
This supports the building’s environmental objectives and provides valuable feedback for ongoing performance.

D. Passivhaus Certification
Passivhaus certification is a rigorous multi-stage process that verifies whether a building meets or exceeds the performance criteria outlined by the Passive House Institute (PHI).

D1. Design Stage
Architects and energy consultants must prepare designs that satisfy all core requirements detailed in Section A. This includes thermal performance, airtightness, ventilation strategies, insulation continuity and service integration.

D2. PHPP Modelling
All design data is entered into the PHPP software. This stage determines:
· Whether the building meets required heating-demand and airtightness levels
· Whether design adjustments are needed
· The building’s overall energy profile
Design changes are often made at this stage to optimise efficiency.

D3. Construction Stage
Passivhaus construction requires exceptional precision. Contractors must ensure:
· Airtight membranes are correctly installed
· Continuity of insulation
· Junctions and connections are built according to detail
· Regular inspections catch deviations early
Any gap in workmanship can prevent certification.

D4. Testing and Commissioning
Once construction reaches key stages, a series of tests must be carried out:
· Blower door tests for airtightness
· MVHR commissioning
· Thermal imaging to identify bridging or insulation gaps
All must meet Passivhaus thresholds to proceed to certification.

D5. Submission for Certification
A certified Passivhaus designer or consultant compiles all documentation and submits it to the Passive House Institute. Certification is granted only once all criteria are satisfied. Further assessments—such as comfort monitoring or post-occupancy evaluations—may follow.

Summary
Achieving Passivhaus certification requires a detailed, disciplined approach to both design and construction. A certified Passivhaus building must demonstrate exceptionally low energy demand, high comfort standards and verified airtightness and insulation performance. This document reinforces the technical expectations required to achieve those outcomes while remaining fully compliant with Welsh Building Regulations and all associated Approved Documents.
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