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1.0 Executive Summary

This report aims to evaluate the building fabric and construction methods benefit the overall efficiency of the development, how the design of the building has been influenced by the technologies required and the local environment and explain the various methods used to achieve human comfort and energy efficiency.
2.0 Terms of Reference

2.1 The principal focus are:

2.1.1 Appraise relevant environmental functional and economic factors applicable to the construction and performance in use of technically advanced buildings.
2.1.2 Evaluate solutions that afford sustainable and environmentally friendly buildings
2.1.3 The report is due by the 9th of January 2026
3.0 Procedure

This section identifies the research sources used.

3.1 The research included sources on the subject of blended learning in education from websites and text books set out in the references and bibliography.
3.2 Notes taken in class also provided background to the research.
4.0 Findings

The construction industry in South Wales is undergoing a period of rapid change as organisations face rising expectations around sustainability, energy performance and environmental responsibility. In response to these pressures, my employer has begun exploring how future projects can adopt low-carbon construction methods and more efficient building technologies. To support this, this report examines the Bryn Bragl development in Bridgend, an award-winning scheme recognised by CIBSE in 2024 for its innovative approach to sustainable housing.
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Bryn Bragl consists of fourteen affordable homes delivered for Wales & West Housing Association, designed with the aim of producing more energy than they consume across the year. The project incorporates a combination of advanced construction techniques, high-performance building fabric and integrated renewable technologies, making it a good case study for assessing practical pathways towards energy-positive housing in a social housing context.

(Google Earth,2025)

The purpose of this report is to evaluate the construction method, building fabric and building services used at Bryn Bragl, and to consider how these design choices contribute to the overall environmental performance of the scheme. It also explores the influence of local site conditions and the technologies employed on the architectural layout. Finally, the report reflects critically on the project’s strengths and limitations, compares it with a similar sustainable housing desk study, and identifies lessons that could inform more sustainable approaches within our own construction company.
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(Lowfield Timber Frame, 2021)

The site forms part of an established residential area, and its redevelopment was secured through planning approvals under references P/17/393/FUL and P/18/410/FUL, which outline the summary of the scheme justification. (Bridgend County Borough Council 2018). The concept is strongly aligned with Welsh Government policy and was supported through innovation funding intended to accelerate the delivery of low-carbon homes across the region (Welsh Government 2021).

Beyond meeting housing need, the project aims to serve as a replicable model for future developments. Its timber-based construction, photovoltaic roofing systems and all-electric heating reflects a move away from traditional building practices toward a more sustainability-led approach.(Hoare Lea n.d.).

Construction Method and Structural System

Bryn Bragl was delivered using an off-site timber-frame system based on Structural Insulated Panels (SIPS), supplied by Lowfield Timber Frames in partnership with the main contractor JEHU This methodology relies on factory-produced wall and roof panels that are delivered to site largely complete. (Lowfield Timber Frames 2021). 

The planning documentation for application P/18/410/FUL notes that the completed dwellings use a combination of facing brickwork, grey cladding to the principal elevations and roof finishes consisting of metal standing-seam sheeting on the northern slope and integrated photovoltaic modules on the southern slope (Bridgend County Borough Council 2018). These finishes were selected to complement the building’s renewable-energy strategy while fitting appropriately into the surrounding residential area.

Building Fabric and Envelope Performance

A central aim of the project was to reduce heat loss through a high-performance building envelope. The SIPS-based wall and roof panels provide substantial levels of insulation, and the system used at Bryn Bragl was developed to achieve very low U-values and minimise thermal bridging across junctions. Lowfield Timber Frames (2021) Because these elements are manufactured in controlled conditions, they achieve excellent thermal efficiency keeping the buildings cool in the summer and warm in the winter this reduces the energy use and lowers cooling and heating costs. When correctly installed and maintained, SIP panels are highly durable and can last for many decades, making them a dependable long-term building solution. (Direct Sips, 2025). Below is an example of the TEK Building System used on Bryn Bragl. The Sips panels can be installed in the roof as well as the external and internal walls. Rather than using blockwork for the interior face of the dwelling the Sips panels are used.
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(Kingspan, 2025)

Although detailed airtightness figures are not publicly provided, the ambition for the development to operate as an energy-positive scheme suggests that the dwellings were designed to exceed standard Welsh Building Regulations for energy efficiency. A highly insulated, airtight envelope significantly reduces the heating requirement, enabling the installation of smaller, low-temperature heat pumps and lowering the long-term operational energy demand (Hoare Lea n.d.).

The roof plays a dual role in the performance of the building: it provides thermal protection while also supporting integrated photovoltaic panels that supply on-site renewable electricity. This combination of fabric efficiency and on-site generation means the dwellings are capable of exporting surplus energy to the grid across the year. A case study published by Lowfield Timber Frames (2021) reports that residents have experienced substantial reductions in energy bills, demonstrating the effectiveness of the combined approach. The planning drawings highlight the extent of the integrated photovoltaic panels, seamlessly incorporated into the roof and façade of the dwelling, the proposed arrangement provides a generous level of sustainable energy generation for future occupants.
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WALLS

NORTH, EAST AND WEST FACING WALLS: FACING QUALITY CLAY
BRICKWORK.

SOUTH FACING WALL: GROUND FLOOR TO BE FACING QUALITY
CLAY BRICKWORK. FIRST FLOOR WITH WALL CLADDING TO
INTEGRATE TRANSPIRED SOLAR COLLECTORS. COLOUR: GREY.

ROOF

SOUTH FACING ROOF: STANDING SEAM ROOF WITH BUILDING
INTEGRATED PHOTOVOLTAIC PANELS. COLOUR: COATED GREY.
NORTH FACING ROOF: STANDING SEAM ROOF. COLOUR: GREY.

WINDOWS/DOORS
ALUMINIUM CLAD TIMBER FRAME WINDOWS/DOORS. COLOUR:
GREY.

R.W GUTTERS + DOWNPIPES
PVC-U. COLOUR GREY.




(P/18/410/FUL, 2018)

Response to Local Climate and Site Conditions

The regional climate was an important factor in shaping the design strategy for Bryn Bragl. South Wales typically experiences mild temperatures, high rainfall and a relatively long heating season, which places emphasis on reducing heat loss through a well-insulated and airtight building envelope (Welsh Government 2021). Although the area does not receive the same solar intensity as south coast of England and some areas of Sout/West Wales, there is still adequate solar potential to justify the use of photovoltaic (PV) systems, particularly when roof pitches are aligned to capture maximum sun light throughout the year. A global Irradiation of between 1001kWh-1050kWh is significantly higher than the likes of Mid/North Wales, North England and the majority of Scotland. 
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The layout of the development responds to the topography of the site and the alignment of the existing Bryn Bragl estate. Planning documentation notes that the land slopes across both east–west and north–south directions, which required careful placement of dwellings to optimise solar exposure while maintaining suitable access and drainage (Bridgend County Borough Council 2018). Arranging the units so that the principal roof slopes face generally south allows the PV systems to perform more effectively and ensures each property benefits from consistent levels of daylight. At the same time, consideration was given to avoiding excessive overshadowing and maintaining reasonable levels of privacy for neighbouring residents. The relationship with the surrounding streetscape was therefore a balancing act between energy-driven design decisions and the need to integrate the development into an established suburban setting.

Integration of Renewable Technologies and Building Services

Internally, battery storage units have a dedicated space within each dwelling, typically within a utility cupboard or service area. These components must be coordinated with wiring routes, inverters and metering equipment to ensure safe and efficient operation (Green Energy Solar, 2024) Externally, the use of air-source heat pumps (ASHPs) required suitable locations where noise and visual impact could be managed. They are generally placed in gardens or along side elevations, respecting planning rules and avoiding disruption to neighbouring properties. Ventilation systems, likely to include mechanical ventilation with heat recovery (MVHR), also influence the building layout. VENTI Group (2025)

Implications for Residents and the Wider Environment

The integration of sustainability features has implications for how residents experience and use the development. Gardens, parking areas and outdoor spaces had to be arranged so that roof planes remained free from overshadowing, ensuring maximum solar gain. Window placement also needed to strike a balance between daylighting, privacy and avoiding excessive heat gains during warmer months. For occupants, these design choices contribute to improved comfort, reduced energy bills and a generally healthier indoor environment.
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(Google Earth 2025)

At a community level, the scheme represents a shift towards modern, low-carbon housing typologies within an existing suburban context. Some loss of informal open space, referenced during the planning process, was a necessary trade-off in delivering new homes on the site (Bridgend County Borough Council 2018). However, the wider environmental benefits of introducing energy-efficient social housing, including reduced carbon emissions and lower running costs for tenants, support the long-term sustainability goals of the area.

Building Services: Human Comfort and Energy Efficiency

The building services strategy at Bryn Bragl plays a central role in enabling the dwellings to meet their energy-positive ambitions. This section outlines the principal systems used within the homes and explains how they contribute to comfort, low running costs and reduced carbon emissions.

Space Heating and Domestic Hot Water

Heating and hot water within the development are delivered through individual air-source heat pumps (ASHPs) installed at each dwelling. An ASHP operates by extracting heat from the outside air and upgrading it to a usable temperature for internal distribution. (Lawrence 2025) The system typically includes an outdoor unit that absorbs heat energy and an indoor component that delivers space heating and prepares domestic hot water, often via an integrated hot-water cylinder (Hoare Lea n.d.).

Control systems form an important part of the heating strategy. Each home is fitted with programmable thermostats that allow residents to set temperatures and schedules tailored to their needs. The project also incorporates smart-control functions, providing remote access via smartphone applications and enabling more responsive control over heating and hot-water demand (Wales & West Housing 2020). Steady, low-temperature heat delivery ensures consistent indoor comfort, reduces draughts and contributes to lower running costs and reduced carbon emissions.

Ventilation and Indoor Air Quality

Given the high levels of airtightness achieved through the prefabricated timber construction, controlled ventilation is essential for maintaining indoor air quality. The most appropriate system for this type of building is mechanical ventilation with heat recovery (MVHR), which is widely used in low-energy housing across the UK. Although specification is not published, the scheme’s performance objectives strongly indicate the use of MVHR units (Hoare Lea n.d.).

An MVHR system works by extracting stale, humid air from kitchens, bathrooms and utility areas while supplying fresh, filtered air to bedrooms and living spaces. A heat exchanger transfers warmth from the outgoing air to the incoming air, reducing the need for additional heating and minimising ventilation heat loss. This ensures good indoor air quality, reduces the risk of condensation and mould, and maintains a comfortable internal environment throughout the year.

Renewable Electricity Generation and Storage

Renewable-energy generation is a defining element of the Bryn Bragl scheme. Each dwelling includes integrated photovoltaic (PV) roof panels mounted on the south-facing slopes to maximise solar exposure. To complement the PV systems, the development incorporates battery storage units similar in function to commercially available domestic battery systems. These devices store surplus solar energy generated during the day and release it when demand is higher, typically in the evenings or early mornings. When the batteries are full, remaining electricity is exported to the national grid. Conversely, if household demand exceeds the stored supply, the system draws power from the grid.  (Welsh Government 2021).

Lighting, Appliances and Control Strategies

Across the development, internal lighting is expected to rely on LED luminaires, chosen for their low power consumption, long service life and reduced maintenance demand. Generous use of daylight, supported by the orientation and window placement of the dwellings, further cuts the need for artificial lighting during the day (Wales & West Housing 2020). Appliances installed within the homes are likely to be energy-efficient models with high performance ratings, in line with the overarching sustainability objectives.

Critical Evaluation and Comparison with Other Developments

One of the scheme’s major strengths is its high-performance building fabric, which includes excellent levels of insulation, reduced air leakage and careful detailing around thermal bridges. This allows the renewable and mechanical systems, such as photovoltaic panels, battery storage and air-source heat pumps, to operate at high efficiency, thereby supporting the development’s aim of producing more energy than it consumes on an annual basis (Lowfield Timber Frames 2021).

Despite its achievements, the scheme also presents several challenges and areas of potential risk. The initial construction cost is likely to be higher than that of a standard housing development due to the use of integrated PV roofing, battery storage, heat pumps and a high-performance timber envelope. While these investments offer long-term savings, the upfront cost may be a barrier for some developers or local authorities.

There are also implications for the skills required within the supply chain. Not all contractors or subcontractors are familiar with SIPS systems, MVHR installations or domestic battery technologies, which may lead to quality-control issues if adequate training and oversight are not provided (Hoare Lea n.d.).  In addition, the advanced building services systems, MVHR units, inverters, heat pumps and batteries, require ongoing maintenance and eventual replacement, implying future budgetary commitments from the housing association. From a planning perspective, there were trade-offs relating to the development of former open space, as well as some concerns about the visual impact of modern materials within an established residential setting (Bridgend County Borough Council 2018).

Comparison with Other Sustainable Housing Developments

Sustainability has become a defining principle in the delivery of social housing in Wales, driven by statutory carbon-reduction targets, fuel poverty concerns and Welsh Government policy. Both Bryn Bragl and the Parc y Scarlets social housing development demonstrate strong commitments to sustainable development; however, they adopt contrasting approaches that reflect differences in scale, ambition and strategic intent.
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(Gregory, 2025)
                                     Swansea Bay News (2025)

Parc y Scarlets social housing development adopts a more pragmatic and scalable sustainability strategy. Delivering approximately 70 homes for social rent, the scheme focuses on achieving sustainability through efficient construction, standardisation and long-term resilience rather than experimental performance targets (Beacon Cymru, 2022). The use of modern methods of construction, including a galvanised steel frame system and an integrated solar roof solution, supports reduced construction waste, improved build quality and faster delivery times, thereby contributing to embodied carbon reduction (Tata Steel, 2021). While the scheme does not claim energy-positive outcomes, it aligns with Welsh Government requirements for high energy efficiency standards and low-carbon housing delivery at scale.

Furthermore, the Parc y Scarlets development places greater support on social sustainability through its inclusive housing mix, which includes wheelchair-adapted bungalows and a range of dwelling sizes designed to meet diverse community needs (Beacon Cymru, 2022). This contrasts with Bryn Bragl’s more experimental focus, where sustainability is primarily framed around environmental performance and technological innovation.

Implications for the Construction Company

The evaluation of Bryn Bragl highlights important lessons for construction companies considering a transition towards sustainable, low-carbon development. The scheme demonstrates that meaningful energy performance cannot be achieved by simply adding renewable technologies at the end of a project. Instead, successful outcomes rely on an integrated approach where fabric design, construction method and building services are coordinated from the earliest stages.

For firms seeking to replicate this model, investment in design, quality-control processes and skilled subcontractors is essential. The need for effective commissioning, monitoring and resident engagement is equally important, as these factors strongly influence real-world performance. Finally, companies must carefully balance upfront cost with long-term operational savings and social value, tailoring the level of technological complexity to the needs of different clients and project scales.

Overall, Bryn Bragl demonstrates both the opportunities and practical challenges associated with delivering energy-positive homes, providing valuable insight into how sustainable construction practices can be embedded within future developments.

5.0
Conclusion

Based on the evaluation, the following practical recommendations are proposed for adoption within future projects:

· Adopt a fabric-first strategy with high insulation standards, enhanced airtightness and reduced thermal bridging to lower heating loads.

· Develop in-house capability in timber-frame and prefabricated construction, enabling delivery of consistent quality and efficient site programmes.

· Incorporate low-carbon technologies as standard, particularly photovoltaic panels and air-source heat pumps,on sites where orientation and demand justify their use, with battery storage considered for optimal performance.

· Engage building services engineers early in the concept design stage to ensure heating, ventilation and renewable systems are integrated effectively with architectural form.

· Prioritise commissioning, performance monitoring and resident training to minimise the risk of underperformance and maximise user understanding of installed technologies.

· Use pilot schemes modelled on Bryn Bragl to build internal expertise, create standard construction details and refine quality-assurance processes.

By implementing these recommendations, the company will be better prepared to deliver housing that is energy-efficient, resilient to changing regulations and capable of meeting the evolving expectations of clients and occupants across South Wales. Embracing this approach will also strengthen the company’s competitive position in a sector increasingly shaped by environmental performance and sustainability commitments.
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