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Introduction
This report reviews the Bryn Bragl development in Bridgend, South Wales which was the winner of the CIBSE 2024 Residential Project of the Year. “CIBSE Journal” The purpose is to evaluate and appraise how sustainable construction has been achieved in practice and the effectiveness of Bryn Bragl’s sustainable technologies and look at lessons learnt for future developments.
Developed by Wales & West Housing in partnership with Zenergy Design, Bryn Bragl comprises 14 energy-positive homes that generate more energy than they consume. The report will assess the project’s building fabric, construction methods, the influence of design and environmental factors, and the building services systems that deliver comfort and efficiency.
Project Overview
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Location: Bryn Bragl, Bridgend, South Wales
Stakeholders: Wales & West Housing, Zenergy Design, Contractors and Partners.
Development summary: 14 dwellings (flats, semidetached, detached) 
Planning References: (P/18/410/FUL and P/17/393/FUL).
Objectives: Energy-positive design, low carbon targets, use of Modern Methods of Construction (MMC).
Building Fabric and Construction Method
Walls – The properties at Bryn Bragle are constructed using Structured Insulated Panels SIP, achieving Passivhaus levels of insulation, which is a rigorous building standard focused on delivering ultra-low energy use and high levels of occupant comfort. Their high insulation and airtightness contribute to ultra-low energy demand, enabling surplus energy generation. The Kingspan TEK SIPs were constructed offsite by Lowfield Timber Frames who specialise in providing high-quality, sustainable timber frame solutions for construction projects. Figure 1 and Figure 2 show the Kingspan TEK building system and how the wall build up looks like and how the whole house is constructed. There was a £21k additional cost for the SIPs when compared to traditional timber frame, but it is difficult to match performance of the SIPs. “Mark Davies, Development Officer Wales and West Housing”
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Figure 1 - Kingspan TEK building system                      Figure 2 - Kingspan TEK Wall build up
The use of a SIPs construction method highlights the level of performance that can be achieved and the benefits off site manufacturing. While these units may have cost more to produce than traditional onsite construction methods there is an element of consistency and quality achieved in a factory setting that cannot be replicated onsite with traditional methods.  There would also have been a time saving benefit from producing the panels offsite as there would be no lost time due to onsite issues such as weather.  
Roofs - The roofs are highly insulated but are mainly made up from a large integrated of photovoltaic panels (PV) which offer upto7.4 kW capacity and help power the home and generate additional power to be sold back the grid. The reduced need to use roof tiles contributes to embodied energy/carbon saving targets. The inclusion of PV’s does come at an additional cost of £8k per home and requires export to the grid to be limited to 3kW to 5kW.
[image: A building with solar panels on the roof

AI-generated content may be incorrect.]   [image: Solar panels on a roof

AI-generated content may be incorrect.]
Figure 3 – Bryn Bral - Integrated PV’s                               Figure 4 – Rail Mounted PV System

The use of integrated PV panels as fitted on the properties in Bryn Bragl as shown in Figure 3 has the benefit over a rail system, Figure 4, of not needing to cover the roof with a tile as the panels act as the covering. I think this looks better aesthetically however it could lead to more engineering challenges when it comes to maintenance or replacement when compared to a bolt on system. It is claimed that the use of the panels contributed to a reduction in embodied energy/carbon savings, This claim is contentious, as PV panels typically have higher embodied carbon than roof tiles, despite offsetting operational emissions over time. “Whole life carbon of photovoltaic installations Technical report February 2022” It is also disappointing to see that the panels must be restricted due to limitation of the National Grid infrastructure “National Grid – Export Limitations” as this could increase the potential returns and reduce payback times benefiting the housing association.





Windows - Triple-glazed and fitted with air-tight seals to prevent draughts and the removal of trickle vents. The south-facing windows are larger than average to provide as much light and heat as possible from the sun. 
[image: ]
Figure 5 -Double Glazing vs Tripple Glazing Comparison
With such an emphasis on air tightness in the construction of Bryn Bragl This aligns with Passivhaus principles to utilise triple glazed windows over double glazed for example. It also benefits from the use of a mechanical ventilation system that that removes the requirement of tickle vents which would affect the air tightness of the building. While triple glazing is around10-20% more expensive than double glazing, triple glazing offers around 50% improvement on insulation ratings. “The Eco Experts” which on a project such as Bryn Bragl offer greater benefits that offset the additional cost.
Air Tightness - Achieving high levels of airtightness was critical for the performance of the properties in Bryn Bragl ant his importance was embedded within the project team and contractors approach from the outset by undertaking Passivhaus training. Onsite inspections addressed inappropriate use of expanding foam around structural openings, inadequate window frame sealing, and poor membrane installation such as stapling. Some design elements, such as porches, also made airtightness more difficult to achieve. Mark Davies, Development Officer Wales and West Housing”
In low-energy or Passive House style buildings, such as Bryn Bragl airtight construction complements low-temperature heating systems such as heat pumps. “Air to Heat” it is essential to consider air tightness especially when using electric heat pump systems as they do not provide rapid heat output in the same way as gas boilers and radiators. It is also important to consider design elements, such as porches, as these can make airtightness more difficult to achieve. Although an average airtightness result of 1.85 m³/h·m² was achieved and considered good, it was concluded that the additional cost and effort required to improve this further was unlikely to deliver proportionate benefits in terms of carbon reduction or energy bill savings.
Evaluation
The properties at Bryn Bragl have clearly been designed with a fabric first approach to ensure high levels of insulation and air tightness and this is reflected in achieving Passiv haus levels of performance. Typically achieving passiv haus levels is an expensive approach when compared to traditional building methods but through the reduction in energy cost over the building lifetime and with the benefit of making money back from selling energy back to the grid I think this approach works well for the occupier and Wales and West Housing.
A fabric-first approach is critical for energy positive housing because it minimises the energy demand for the properties before adding renewables. By prioritising high levels of insulation, airtightness, and efficient glazing, the building retains heat more effectively. This means smaller, cheaper, and more reliable renewable systems (such as PV or heat pumps) can generate surplus energy more easily. Fabric measures also last the lifetime of the building, unlike services that may need replacement, ensuring long-term performance, comfort, and resilience. Ultimately, without a high-performance fabric, achieving true energy-positive outcomes is inefficient, costly, and difficult to sustain.
Sustainable technologies 
Heating and Hot Water - The property is heated by a state-of-the-art Pichler PKOM4 electric air-circulating heat pump and ventilation system, Figure 6. It draws in fresh air from outside, warms and filters it, then distributes the heated air throughout the home. This system can also be used to cool the space during warmer months. Hot water is produced using electricity, much of which is generated by the roof-mounted solar panels and stored in a water tank until required. The additional cost over gas system est. £9,000 
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Figure 6 - PKOM4 
I think systems is a good approach when considering the property as a whole, when you consider that it is not connected to mains gas and is reliant purely on electric. It is also beneficial that it performs multiple tasks such as heating, hot water, ventilation and air cleansing. A key limitation is that the size of the PKOM unit, as it effectively necessitates a dedicated plant room, reducing usable internal floor area. My other concern is that maintenance and breakdowns would require the need of a specialist which would be costly and could lead to longer periods of down time for the occupier. This is in comparison to a traditional gas boiler installation where there is typically an abundance of available parts and engineers, to diagnose and resolve issues. Cost is also a concern and needs to be reduced to become more viable option for housing associations.
Batteries - Each home is equipped with a Tesla battery, which is housed within a cupboard in the property. It stores the electricity generated by the roof‑mounted PV panels for use whenever required. Once the battery is fully charged, any surplus electricity is automatically exported back to the National Grid. Residents can monitor their energy usage and the remaining battery charge via a tablet screen installed in the kitchen.
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Figure 7 – Tesla Batteries
Battery storage is an excellent addition to the PV system on these properties and is essential as they are purely reliant on electricity to produce heat, hot water and power. My concern would be the space taken up by the battery as it is stored with the property, especially when working with tight minimum requirement for social housing as set out by Welsh government in legislation such as WHQS2023. There is the additional risk added in the result of a fire within the property, although this can be mitigated by using fire rated materials to enclose the battery, but this ultimately adds cost. PAS 63100:2024
Monitoring - The properties are equipped with a wide range of devices that track the performance of the PKOM, internal temperatures, electricity generation, and the electrical demand of various circuits. All data is captured by a cloud‑based monitoring system and transmitted through a landlord‑owned modem/router located in the attic. The Tesla battery and PKOM units are also connected to this router, enabling remote monitoring and allowing their settings to be adjusted via their respective control apps. At handover, data provision had been secured for a period of 18 months, after this time the landlord must decide if they wish to continue paying for the monitoring and data collection service.
The importance of having monitoring equipment is essential due to the cost involved in constructing a property that is expected to perform highly and the use of highly technical systems. Ensuring that the building fabric and the technology installed is performing as expected is essential to justify the extra construction cost over a traditional build with tried and tested systems. While an agreement has been secured to monitor and collect data for 18 months post-handover a cost and a plan must be considered to monitor long term.
Evaluation
To complement the building fabric at Bryn Bragl, the properties have been enhanced with smart and sustainable technologies designed not only to meet their own energy needs but also to generate surplus electricity for export back to the grid. Together, these systems demonstrate a forward‑thinking approach to low‑carbon housing. Viewed holistically, they contribute to reduced operational energy demand, improved indoor environmental quality, and greater utilisation of on‑site renewable energy which aligns strongly with decarbonisation goals and high‑performance building standards.
The benefits of this approach must be weighed against its practical implications. Incorporating the PKOM4 and Tesla battery requires sacrificing internal space, often necessitating plant rooms and dedicated battery storage areas. An important consideration in social housing developments where minimum space standards are already tight. Locating the battery within the property also introduces additional risks, such as fire safety, which must be carefully managed. Reliance on specialist technologies increases capital expenditure and brings higher ongoing maintenance demands, including potentially longer repair times and greater servicing costs compared with more conventional systems.
The inclusion of comprehensive monitoring is an essential consideration, enabling performance verification and providing evidence to justify the additional costs associated with these systems. The value of monitoring is dependent on a long term strategy and educating the occupiers on how to get maximum benefit from the building fabric and the technologies integrated within it, without this education even the best designed and highest performing building can fail.
Case Study
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Location: Milford Way, Swansea 
Development summary: 10 two-bed houses + 8 one-bed apartments (18 dwellings)
Construction: Timber frame
Objectives: Fabric-first design with high insulation and airtightness. Focus on energy efficiency without expensive add-ons. 
Operating Costs: Estimated energy bills as low as approx. £70 per year thanks to Passivhaus performance. 
Overview
Bryn Bragl is not a new concept when it comes to producing a high performing buildings to reduce energy consumption, lower carbon impact and improve living condition for occupiers. Milford Way is a social housing development in Swansea, designed to Passivhaus standard for low energy homes for council tenants and was delivered by Swansea Council in partnership with Architype architects. “Architype”
Technical Details
· Fabric-first strategy with emphasis on insulation and high-performance windows. 
· Uses techniques like timber construction to improve speed and affordability. 
· Primary energy requirement < 120 kWh/m²·yr and low CO₂ emissions. 
· Mechanical Ventilation System
· Gas Boiler for Heating and Hot Water
· No Renewable (PV and Battery storage)
Comparison Table
	
	Milford Way 
	Bryn Bragl

	Primary Objective
	Passivhaus fabric-first, reduced energy demand
	Passivhaus levels of insulation, reduced energy demand, Energy generation, storage and export. Low carbon impact

	Renewables
	None
	PV + batteries

	Energy Target
	Very low energy demand
	Net energy positive

	Technology Complexity
	Lower (focus on MVHR and envelope)
	Higher (Heat pump, PV, Battery storage, Monitoring and Control systems)

	Operational Simplicity
	Simpler for residents, lifestyle change required to get full benefit of Passivhaus
	Requires system interaction and smart controls and resident lifestyle change required.

	Role in Policy
	Demonstrates Passivhaus feasibility for social housing
	Shows potential for net-positive social homes.



Summary
Milford Way aimed to reduce energy demand by taking a fabric first approach and achieving Passivhaus standard but continued to use more traditional methods for heating and hot water. Bryn Bragl has taken this concept of a fabric first approach but gone a step further and chosen to include energy generation through renewable technology and incorporating a heat pump to reduce carbon impact by choosing not to be connected to the gas network. This has benefitted by the properties becoming net energy positive and exporting surplus back to the electric grid.  
Technologically the two approaches are very different with Milford Way being more simplistic and traditional in its approach and Bryn Bragl being the polar opposite with complex technology, monitoring and control equipment. From a resident perspective this could be quite daunting and challenging to adapt to. The two approaches are also non comparable in terms of ease of maintenance with Milford Way seen as to fit in easily existing policies and procedures whereas Bryn Bragl needs more specialised support.
The both properties perform well against their primary objectives of reduced energy demands, low carbon impact and in the case of Bryn Bragl net energy positive performance, all of which have seen energy bills for resident far lower than comparable sized properties that are of a traditional build, a lower standard, using traditional methods for energy generation and have a higher carbon impact. For these reasons they excel when evaluated against Welsh government polices such as HAPS (Homes as power stations) WHQS2023 Welsh Housing Quality Standard, Welsh Government's development quality requirements (DQR)
Conclusion
Overall, for a construction company in South Wales who is interested in changing the focus of the company towards more sustainable construction methods I would recommend the use of modern method of construction, SIPs, as used in the Bryn Bragl project as I believe in terms of scalability and affordability it is the best solution for high performing affordable housing. The inclusion of the smart technology and renewables for energy production can be justified when the fabric first approach offers a high performing building. Their successful implementation is contingent on early design coordination, adequate space planning, and a robust long-term maintenance and monitoring strategy to ensure that the complexity of the systems does not outweigh their intended benefits. My only caveat is that I believe that infrastructure should still be included to allow the option of connecting to the gas network and the option of a hybrid system can be explored where a gas boiler is combined with a heat pump and smart controls determine the most cost effective method for energy consumption based on real time energy costs. This would also reduce the risks associated with the electricity grid infrastructure being years behind and possibly not being able to cope with huge numbers of homes switching to heat pumps, utilising PV’s and using potentially exporting back to the grid causing additional pressures. Having the option to connect to the gas network is especially beneficial if it does eventually transition into hydrogen based gas which would then offer comparable carbon reductions.
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