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Introduction 

The United Kingdom’s construction industry is responsible for a large portion of the UK’s Carbon Footprint. According to the UK Green Building Council (UKGBC), around 25% of greenhouse gas emissions come from the Built Environment which goes up to 40% if you include the embodied carbon from materials, processes and infrastructure. As a result of this, the UK’s construction industry is under serious scrutiny and is contributing to the nations climate challenge. 

On a more global scale to this, the World Green Building Council (WGBC) has emphasized the urgency to transform the construction industry, to remain in targets outlined by the Paris Agreement and a commitment made by the UK to achieve net zero by 2050. As a result of this, new buildings must radically reduce the amount of carbon emissions and energy demand. Terri Wills, former CEO of the WGBC has stated “ambitious transformation” is required to increase the number of net zero homes being built from thousands to billions in the future. 

Purpose of this Document 

This Approved Document is designed to provide guidance on compliance with Net Zero Building Regulations and is fully aligned with principles and performance requirements of the Passivhaus Standard and is strictly for the use in residential buildings in Wales. This is an internationally recognized set of standards that form a technical foundation to achieving Net Zero. This document is an amendment to Part L of the Building Regulations and should be read in conjunction with this document. 

Relationship with other Approved Documents 

Approved Document PLP is designed to be able to integrate with rather than replace other Approved Documents for example: 
· 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 & Power 
Relationship with Sustainability Frameworks 

Approved Document PLP also coincides with existing sustainability frameworks such as:
· RIBA 2030 Climate Change 
· LETI (London Energy Transformation Initiative) 
· UKGBC Net Zero Framework 
· Passivhaus Standard 

Exemptions 

This document is not for use on commercial or historical buildings and must also not be used for extensions to existing buildings over the size of 30m². 

A. Core Performance Requirements

This section of the Approved Document will outline all Passivhaus methodologies that are related to established sustainability frameworks such as BREEAM, LETI and the UKGBC Net Zero Carbon Framework. 

A1. Fabric Performance Requirements

As part of the Passivhaus standard of construction, priorities are set on improving the building’s physical fabric (walls, roof, floors, windows and doors) to maximize thermal performance and airtightness before renewable technologies can be integrated into the building. 

As part of this, Passivhaus outlines a set of specific performance targets that are outlined below. 

A2. Thermal Transmittance Values (U Values) 

	Building Element
	   Maximum U-value Allowed

	External Walls
	   0.11 W/m²K

	Roof
	   0.10 W/m²K

	Ground Floor
	   0.12 W/m²K

	Windows (Triple Glazing)
	   0.80 W/m²K

	Door
	   0.80–1.0 W/m²K



These performance standards are generally achieved when consistent and high insulation levels are integrated into all aspects listed above and help to ensure it creates a continuous high performance thermal envelope around the building.  


A3. Space Heating Demand 

The space heating demand of a building refers to amount of energy a building needs per square meter per year to maintain an indoor temperature of 20°C. This requirement ensures that the building’s energy efficiency is high and that the amount of heat energy needed, through conventional heating systems, is low. 

It is stated in Passivhaus standards that the building must be able to achieve a space heating demand rating of less than 15 kWh/m²/year to achieve this. The low heating demand is achieved when very high levels of insulation are used, good airtightness and minimal thermal bridging. 




A4. Airtightness 

The airtightness of a building is a key requirement outlined under the Passivhaus standard and achieving the correct levels is strongly encouraged. 

The airtightness of a building refers to the ability of the building to control air leakage through gaps, joints and poorly sealed elements, such as doors and windows, of the building external envelope. This is recommended to be controlled to prevent warm air escaping and cold air entering. This can be achieved through the installation of membranes, panels and sealants around the whole of the buildings external envelope. 


A5. Ventilation  

Under the Passivhaus Standard, a Mechanical Ventilation with Heat Recovery (MHVR) System is mandatory to be installed. This provides continuous ventilation and maintains indoor air quality.  

The air exchange rate within a Passivhaus dwelling is no more than 0.6 air changes per hour (ACH) at 50 Pascal of pressure. This design ensures all habitable rooms within the property have a continuous fresh air supply and dampness is removed from wet rooms such as kitchens and bathrooms.

All measures above should also adhere to Approved Document Part F: Ventilation. 

A6. Thermal Bridging 

All buildings should be designed to be free from thermal bridging and should be demonstrated through specific construction details. 

Under Passivhaus Standard, it is shown that all junctions, penetrations and interfaces should maintain a continuous layer of insulation and thermal breaks. All buildings should be completely free of thermal bridging. This is calculated preconstruction by designers and should be constructed to 0 W/ m²K or as close as possible to.



A7. Heat Loss and Gains from Building Services 

The Passivhaus Standard of building treats services in buildings as part of balancing energy. Compliance is achieved when all ventilation, heating and hot water losses are explicitly modelled and counted in the annual space heating and energy balance. 

All services within Passivhaus should be within the external envelope of the building and should be insulated and if possible the building orientation should be so that it can gain from sunlight.   



B. Renewable Energy Requirements 

New Passivhaus developments prioritize the use of onsite renewable energy sources to offset residual energy demand due to their limited loads and needs.  

Once energy demand is minimized through improving the fabric of a building, the remaining energy can be covered by the use of renewable energy sources which helps further to reduce the environmental impact of the building. 

B1. Heat Pumps 

Heat pumps can provide efficient heating and hot water to a Passivhaus and align with the targets set for achieving Net Zero. 

Air source heat pumps are most commonly found but ground source heat pumps are also ideal for buildings with more space. Oversized heat pumps should be avoided due to the need to reduce the capacity systems for a Passivhaus. 


B2. Solar Panels 

Solar panels are used for domestic hot water and space heating within Passivhaus and are usually integrated during the planning stage depending on the building orientation, roof pitch and sunlight levels. 


B3. Energy Modeling 

Passivhaus uses a package called the Passive House Planning Package (PHPP) and is an energy modelling tool developed by the Passivhaus Institute. These provide calculations for annual heating and cooling demand, primary renewable energy demand and renewable energy gains. This tool helps to verify compliance with Passivhaus and optimizes the design element of the building. 

Renewable energy within a Passivhaus is considered to be a complimentary measure but the combination of a very energy efficient design and the use of renewable energy sources can further improve the buildings approach to net zero energy status. 












C. Water efficiency 

Although Passivhaus standards do not explicitly specify mandatory requirements for water efficiency, it is important to note that certain measures can be adopted to improve sustainability and provide cost savings for a residential property. This document should be read in conjunction with Part G of the Building Regulations in Wales for Sanitation, hot water safety and water efficiency. 

C1. Rainwater Harvesting Systems

Rainwater Harvesting Systems capture rainwater for use within a building, for example in toilets, gardens and in some cases, filtration can take place for further use within the building.

It is recommended that a gravity fed system is implemented as it reduces the energy that would be needed to run a pump and also reduces energy loss. 

C2. Low flow fixtures and fittings. 

Low flow fixtures and fittings are a key component to compliance with Passivhaus and must be included within sinks and showers to reduce water consumption and help to keep the hot water demand at a minimum. 

C3. Water Monitoring and Maintenance 

Passivhaus requires that all fixtures and fittings are to be fitted with their own water usage monitors to provide evidence of the water usage for each component and leak detectors would also need to be fitted at potential leak points. 

Certain meters can be integrated to be able to show hot water usage of appliances to show their individual energy efficiency. Periodic reporting of the findings from the meters is important to remain within the standards of Passivhaus. 



D. Passivhaus Certification 
Passivhaus certification is achieved through many different stages from original design to the certification of the finished building. 

D1. Design Stage 

Design of the building must meet all fabric and core requirement listed above in Section A to be able to meet Passivhaus Standard.


D2. Modelling and Simulation using PHPP 

Once designed, the building must be modelled through the Passivhaus Institute Software to be able to simulate the conditions of the building. Here, all calculations of U Values, insulation and energy efficiency are combined to determine if the building needs stricter design. 

D3. Construction of the Building.

The Construction phase of a Passivhaus, to design, is an extremely intricate process ensuring that all gaps are sealed, membranes are in place, and all potential areas of thermal bridging are addressed. 

All areas are continuously checked to ensure compliance is achieved throughout the construction process. 

D4. On site Testing and Commissioning

On site testing must be complete when elements of the project are complete such as pressure tests and ventilation system tests. Also, thermal imaging readings can be taken to show thermal bridging measures have been achieved. 

D5. Submission and Passivhaus Certification

Once all tests have been performed, a certified Passivhaus consultant or designer will submit the findings to The Passive House Institute (PHI) for final verification. Once verified the building can then be occupied. 

Further tests may need to take place on the property such as comfort tests and energy monitoring. 

Summary 

Achieving Passivhaus certification involves designing and constructing a building to meet strict energy efficiency standards. 

A Passivhaus building must meet all requirement set and monitored by The Passive House Institute to be certified and construction must be to strict quality control.  

Certification is only awarded once all design, construction and performance targets have been met and documented. 

All information within this document should still comply with Building Regulations Wales Approved Documents as well as this document. 
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