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[bookmark: _Hlk218601743][[footnoteRef:1]] Print Screens taken from the Geology Digimaps focused on the proposed site area near Singleton Hospital, showcases that the boundary for the site consists of the following: [1:  Geology Roam, Digimaps] 

· Bedrock:
· Superficial Deposits:
· Artificial Ground: Landscaped ground, in the Holocene Epoch era, earliest going back nearly 12,000 years from the present day.
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Print Screens taken from a borehole record [BGS ID: 370520] 
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AI-generated content may be incorrect.][image: ]for sewer systems in Swansea, the ninth sample was taken from the Sketty Lane Junction, which is adjacent to the proposed site. No date was given for when this report was done.





[[footnoteRef:2]] From what has been gathered from the borehole logs and the feature information tables from the Geology Digimaps and the British Geological Survey website, the ground conditions of the site and the adjacent area consist primarily of sandstone, siltstone or mudstones, with tougher clays being deeper underground. This would warrant the need for a deep reaching pile foundation to support the buildings loads. [2:  British Geological Survey] 
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[[footnoteRef:3]]Print Screen taken from the Environmental Digimaps focused on the proposed site area near Singleton Hospital, the Feature Information provided inside of the highlighted site boundary shows this to have been last updated around 2021. [3:  Environmental Digimaps] 


The feature information of the Environmental Digimaps shows that the ground of the proposed site consists of Improved Greenland, which is more suited towards agriculture rather than building due to its lack of stability. Imported sand or loamy soils may be needed to refill the cavity when foundations have been laid.
[bookmark: _Toc219137946]Methods, Materials and Technologies
General Notes
· 6 storeys tall
· The building will be six storeys tall, consisting of a ground floor with a reception area, and 5 identical floors with two unisex bathrooms.
· The building will have a 3m*3m elevator that can fit someone whos wheelchair bound, along with any luggage or important equipment / materials for maintaining the roofs solar panels.
· The roof is equipped with solar panels that provide a portion of the buildings power that isn’t supplied by the main grid.
Extruded Polystyrene [[footnoteRef:4]] [4:  What Is Extruded Polystyrene (XPS) Insulation? ] 

When it comes to keeping domestic buildings warm and cozy, extruded polystyrene (XPS) is a remarkably effective material for combating heat loss, particularly in specific applications. Its strength lies in its ability to resist moisture and compression, making it an excellent choice for areas below ground, such as under concrete slabs and in basements, as well as along the perimeter of foundations. These locations are prone to dampness and significant structural loads, where XPS's durability ensures it maintains its insulating properties over time. While its thermal performance is impressive, with a low thermal conductivity (typically 0.029 to 0.036 W/m·K), meaning lower is better, it's often not the first choice for above-ground walls and roofs purely on a cost-effectiveness and fire safety basis. For instance, 100mm of XPS offers an R-value of roughly 2.8 to 3.4 m²K/W, and 150mm provides around 4.2 to 5.1 m²K/W, which can significantly reduce heat loss from uninsulated ground floors, basements, and critical thermal bridges at edges and junctions. In many homes, addressing major heat loss involves tackling issues like drafts, windows, and uninsulated floors, and XPS can be a powerful solution for the latter.

XPS truly shines in several key areas within domestic buildings. Its compressive strength and ability to retain shape are invaluable when placed under concrete slabs and screeds, preventing the creeping or compression that can occur with softer insulation materials over time. Arguably its most excellent use case is in basement walls, foundations, and below-grade applications, where its resistance to moisture ensures consistent performance even in damp environments, outperforming many fibrous insulations. Furthermore, using XPS at slab edges and foundation perimeters is a smart strategy to significantly reduce "cold edge" losses and mitigate condensation risks at these crucial junctions.

However, there are situations where XPS is good, but perhaps not always the absolute best option. For above-ground external walls, while XPS offers good thermal insulation, other materials might be preferred. Polyisocyanurate (PIR) or polyurethane (PUR) can provide similar or better insulation per unit of thickness, while mineral wool offers superior fire behavior and acoustic benefits. Additionally, some wall constructions benefit from more vapor-open materials. XPS does find its way into certain façade systems, but it's often a specific system choice rather than a universal default. Similarly, for roofs, XPS can be effective, especially in inverted or flat roof applications where moisture resistance is paramount. Yet, for pitched roofs and typical loft insulation, mineral wool or PIR are more commonly seen.

It's also crucial to remember that while insulation like XPS dramatically reduces heat loss through conduction, it doesn't address air leakage, which can account for a surprising amount of heat loss in many homes. Gaps around windows and doors, loft hatches, service penetrations, unsealed suspended timber floors, and chimneys are common culprits. Therefore, while XPS can make a substantial difference in reducing heat transfer through the surfaces where it's installed, achieving optimal comfort also requires focusing on airtightness and meticulous detailing to avoid heat loss.

Finally, a few important considerations and cautions are necessary when using XPS in homes. Its fire performance means it's a combustible plastic insulation and must be correctly protected with materials like plasterboard or appropriate linings within a suitable system build-up; it should never be left exposed. Environmentally, XPS is derived from petrochemicals and often has a higher embodied carbon footprint compared to some alternatives, though this can vary by manufacturer and the blowing agents used. If this is a concern for your project, comparing Environmental Product Declarations (EPDs) is advisable. Lastly, when space is a constraint, PIR might offer better insulation per millimeter of thickness, although XPS remains a strong contender where water resistance and load-bearing capacity are critical.
· Deep foundation 
· BGS: 370520
· 19ft deep, mostly consisting of sandy soils until around 15-16ft depth when it reaches loamy blue clay. 
· Though it isn’t an accurate record to use in deciding foundations for the site, it can give a rough idea on what we could expect from an actual borehole sample taken from the site itself.
· BGS Feature Information
· Primarily sandstone, siltstone and mudstone; denser clays deeper underground
Vibroflotation [[footnoteRef:5]] [5:  Vibroflotation] 

Vibroflotation is a ground-improvement method used to densify loose, granular soils (especially sands and gravels) and reduce settlement and liquefaction risk. The process uses a vibrating probe called a vibroflot, which is lowered into the ground (typically using water or air jets to aid penetration). Once at the target depth, the vibroflot vibrates and rearranges soil particles into a denser packing while the probe is gradually raised in stages.

To maintain the hole and achieve the desired densification, clean granular backfill (often sand or gravel) is added from the ground surface or through the probe. This backfill replaces loosened material and forms a compacted stone or sand column depending on the method and soil conditions. Improvement is achieved through a mix of densification, increased lateral confinement, and better drainage, which together increase bearing capacity and decrease compressibility.

Vibroflotation is most effective in soils with low fines content. It is commonly used beneath tanks, embankments, building pads, port facilities, and reclaimed land where uniform support is needed over large areas. Quality is typically verified through post-treatment testing such as CPT, SPT, or settlement monitoring.

Final Choice: Pile Foundation
· Most suitable for buildings with multiple storeys or a need to reach firmer rocks deeper underground.
· Prefabricated Structural Components
· Modular Construction
· Primarily use for single or double rooms that can be replicated as many times as needed.
· Elevators need to be at a minimum size for wheelchair access, disability ramps and parking spaces also need to be included.

Building Integrated Photovoltaic (BIPV) Facades [[footnoteRef:6]] [6:  Excel Energy] 

Building-integrated photovoltaics, or BIPV, represent a significant evolution in solar technology, moving beyond simply adding panels to a structure. Instead, BIPV modules are designed to become an intrinsic part of the building's fabric, seamlessly replacing conventional materials like cladding or façade panels. The core concept highlighted is the ingenious utilization of south-facing walls, not just roofs, to generate electricity. This transforms the entire building skin into a power source. Functionally, these systems capture sunlight directly on the building's surface, particularly on façades that receive ample exposure, converting it into DC electricity. This is then transformed into usable AC electricity via inverters, feeding directly into the building's electrical system to reduce reliance on grid power, with the option to export surplus energy or store it in batteries.

The advantages of this approach are multifaceted and deeply relevant to building design and operation. Firstly, BIPV offers a more efficient use of available surface area. Many commercial buildings face limitations with rooftop space, making south-facing walls, which often receive substantial sunlight, an underutilized asset. BIPV allows this "wasted" façade area to contribute to energy generation. Secondly, BIPV acts as a dual-purpose material replacement. By substituting elements of the external envelope, such as cladding or glazing, it serves not only as energy hardware but also as a crucial architectural component, contributing to the building's aesthetic and structural integrity. This leads to improved aesthetics and architectural integration, as BIPV can be designed to look more intentional and cleaner than externally mounted arrays, which is particularly beneficial for projects where visual impact, planning regulations, or branding are key considerations.

Furthermore, BIPV contributes to lower operational carbon emissions and reduced electricity costs. Generating power on-site directly diminishes the need to purchase electricity from the grid, thereby cutting operational expenses and actively supporting decarbonisation goals. The article also emphasizes the enhanced energy resilience that can be achieved when BIPV systems are paired with battery energy storage systems (BESS). By storing excess generated power, buildings can reduce peak electricity purchases and maintain greater autonomy during periods of high electricity tariffs.
In terms of practical application, BIPV can be integrated into south-facing elevations by designing PV panels as an integral part of the external wall system, often as rainscreen cladding or curtain wall elements, to maximize solar yield from vertical surfaces. It's important to note that a rooftop and façade strategy are complementary, not mutually exclusive. Even buildings already equipped with rooftop PV can benefit from BIPV façades, especially those with extensive wall areas and limited roof space, as it expands overall generation capacity. BIPV tends to be particularly well-suited for commercial and industrial buildings with large, uninterrupted elevations, new constructions where the building envelope is being designed from scratch, and major refurbishments where cladding replacement is already planned. A common and effective application involves pairing BIPV with batteries to enable load shifting. This typically involves using daytime solar generation to charge batteries, which can then discharge stored energy during evening peak demand or expensive tariff periods, significantly improving both the financial viability and energy resilience of the building.

Solar Powered Electric Car Chargers [[footnoteRef:7]] [7:  .] 

Investing in solar-powered EV chargers offers a compelling array of benefits that extend beyond just cleaner transportation. By generating electricity on-site, these systems significantly reduce operating costs and provide price stability, shielding users from volatile grid electricity rates and peak demand charges. This shift towards on-site generation also leads to cleaner charging, directly reducing the carbon footprint associated with EV use, especially when paired with energy storage to power up vehicles during evening hours. Furthermore, solar installations can alleviate strain on the electrical grid by smoothing out the sharp load spikes often caused by fast charging, thereby delaying or avoiding costly infrastructure upgrades. In instances of power outages, a solar and storage setup can maintain essential charging capabilities, bolstering resilience for critical services and communities. Beyond their functional advantages, solar canopies over parking lots enhance the user experience by providing shade and weather protection, while simultaneously transforming underutilized spaces into productive assets. Finally, adopting solar-integrated charging aligns with growing sustainability mandates, supports ESG goals, and future-proofs sites against evolving environmental regulations and renewable energy requirements, making it a smart and forward-thinking choice.

Integrating electric vehicle (EV) charging into modern infrastructure offers a variety of compelling solutions, from the straightforward pairing of solar canopies with parking lot chargers to more complex campus-wide energy management systems. For commercial buildings and campuses, rooftop solar can be seamlessly combined with EV charging, with energy management software dynamically balancing building loads, solar output, and charging demands to prevent exceeding peak power thresholds. Highway corridors and fast-charging hubs often benefit from a hybrid approach, utilizing solar to offset daytime energy consumption, batteries for high-power bursts, and the grid as a reliable backbone. Fleet depots and logistics centers present a particularly strong case for integration due to predictable charging schedules, where solar can cover a significant portion of the daily load, and smart scheduling or battery storage ensures vehicles are ready without incurring peak demand charges, leading to a robust return on investment. Furthermore, EV chargers are increasingly being incorporated into microgrids for municipal facilities, hospitals, and emergency centers, enhancing resilience by allowing critical loads, including essential charging, to remain operational during power outages. Modern deployments also treat chargers as flexible grid assets, enabling participation in demand response and other grid services, especially when complemented by solar and storage for cleaner, more predictable flexibility. At the hardware level, a typical setup involves solar PV feeding a site panel, networked chargers, and often a battery energy storage system, all orchestrated by an energy management system to optimize costs, carbon footprint, and demand. Crucially, successful integration hinges on careful planning for design and policy considerations, including interconnection, permitting, transformer capacity, future expansion, accessibility, cybersecurity, and clear billing models, alongside supportive policies like streamlined permitting and incentives that accelerate adoption.
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[[footnoteRef:8]] A Print Screen taken from the Ordnance Survey Digimaps An estimated perimeter an area of the proposed site, this is to get a [8:  OS Roam] 


· Estimated Perimeter: 434.1m.
· Estimated Area = 11302.5m2.
· Building Measurements
· Area: 96.6m * 21.7m
Floor Plans
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Elevations
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