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[bookmark: _Toc197953189]1.0 Introduction
Following on from the initial proposal for a 10-storey student accommodation building located in the heart of Swansea’s SA1 regeneration area (Figure 1), this report explores sustainable design strategies and practises that can be utilised to enhance the building’s performance and long-term contribution to its environment. The original concept prioritised energy efficiency and contemporary student living through a combination of modular construction, solar integration, and low-maintenance materials. Key building elements were addressed with recommendations and strategies proposed for the foundation choice, structural frame, and building envelope.
[image: A aerial view of a city

AI-generated content may be incorrect.]This report is a continuation of the previous which explores the sustainability of the proposed accommodation building in much more depth.  The report will first assess the environmental implications of the building, discussing the orientation, life cycle and design choices proposed. The role of façade greening and Sustainable Urban Drainage Systems (SUDS) will then be explored. Finally, the report will address the building flexibility, exploring how building adaptability and future use will be incorporated into the design and contribute to the future building lifecycle. A

[bookmark: _Toc197603944]Figure 1- Proposed Building Plot (Google Maps, 2025)

[bookmark: _Toc197953190]2.0 Environmental Impact
[bookmark: _Toc197953191]2.1 Building Orientation
The building has been purposefully oriented to maximise environmental performance, resident comfort, but also practically to fit in with the shape of the proposed land. With one long and one short elevation facing south, these elevations will capture optimal daylight during the morning and evening hours, benefiting both energy efficiency and occupant comfort and wellbeing (Gill, 2024). Due to the shape of the plot of land, building orientation is limited. The building has mainly been orientated to fit in with the land and maximise the size of the proposed building, fitting in with other key elements such as road layouts, nearby buildings and watercourses. Therefore, south facing elements are generally limited in some parts of the building but will be strategically managed with the use of roof overhangs, low emissivity glazing and solar control glass where appropriate to mitigate overheating.
By allowing natural light to reach deeply into communal spaces and bedrooms, the building reduces dependency on artificial lighting, which therefore reduces electrical consumption (Gago et al, 2015). Dependency on mechanical ventilation can also be reduced by using cross ventilation strategies such as using stair cores and vertically arranging rooms to improve air quality (Designing Buildings, 2022). This also can be assisted with the proximity to Swansea Bay and the prevailing coastal winds supporting the natural ventilation. 
In addition, the flat roof with integrated solar panels (as proposed previously) benefits from minimal shadowing due to its height and location to other buildings. This orientation and spatial planning directly contribute to reduced operational carbon emissions. 
Please refer to the previous sketches below which indicate some of the key elements of the accommodation, nearby constraints and orientation of the building. Please note that these sketches were produced prior to this report, and some design additions outlined in this report may not be incorporated.
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[bookmark: _Toc197603946]Figure 3- Proposed Site Location Plan (Sketch)



[bookmark: _Toc197953192]2.2 Life Cycle Considerations
The life cycle performance of a building across its entire lifespan is crucial to sustainable design. From the materials used to build it, through to how it is used and to eventually how the building is then dismantled or reused is key when considering sustainable construction (RICS, 2023). This approach is formalised under international Life Cycle Assessment (LCA) principles (ISO 14040:2006) but also is increasingly required by frameworks such as the RIBA Plan of Work (2020) and the Building Research Establishment Environmental Assessment Method (BREEAM), published in 2018. These frameworks aim to not only reduce operational energy but also address the embodied carbon associated with the materials and processes. 
In line with these standards, the proposed student accommodation has been carefully considered and is important to ensure long term durability, maintenance efficiency and low environmental impact. Firstly, the use of a precast reinforced concrete frame and external wall panels supports this, allowing for greater longevity, fire resistance and resilience to marine conditions as used in the construction of Swansea University (Techrete, n.d.). These precast elements can incorporate mineral wool insulation as a sandwich panel, which deliver high thermal performance and achieve the required 0.18W/m2K as per part L of the Building Regulations (Welsh Government, 2025). With the prefabricated nature of the panels, construction waste is reduced, quality control is improved, and time on site is minimised (both construction and potentially reuse/demolition) which in turn benefits the embodied carbon (Sah, 2024). 
The design also follows BREEAM Excellent criteria by prioritising long-lasting and low-maintenance materials such as aluminium rainscreen cladding, which although is energy intensive to produce, is totally recyclable and highly durable in this type of environment (Eden Facades, 2022). With an edge on alternatives products like brickwork that has been of great use in nearby buildings including the UWTSD IQ Building which now has clear degradation and efflorescence visible in a building that is relatively new. As previously reported, all cladding systems will be tested in accordance with BS8414: 2020 for fire performance, which meets post-Grenfell requirements.
Internally, the building layout features modular construction and flexibility, with components such as prefabricated bathroom pods, and concrete sandwich wall panels. These methods not only reduce installation time and improve quality control, but they also reduce installation time, minimise construction waste, and allow for simpler design reconfiguration and flexibility, supporting both environmental and economic sustainability (Jarvis, 2025). 
These proposed methods discussed, ensure that when the building finally reaches its end of life, then components can be used or recycled, which minimises landfill and extends material value (UKBC, 2019).
[bookmark: _Toc197953193]2.3 Aesthetics
The aesthetic design of the proposed accommodation not only achieves visual appeal, but it also enhances environmental performance and fits in with other local buildings. The building is intentionally a rectangular structure, which is simple and fits in with other surrounding buildings in the SA1 innovation quarter, with familiarity to other nearby buildings including the UWTSD campus.
The building envelope material choice of rainscreen cladding has been widely featured in similar buildings in the UK, and most notably in recent nearby buildings such as the UWTSD Innovation Matrix, and the Swansea University’s Institute of Life Science 2 which achieved BREEAM Excellence and won the BREEAM Wales Award (Barbour Product Search, 2014). This material provides, a clean, durable façade which is resistant to staining, and corrosion, and once used in parallel with insulation and fire barriers, can achieve both great thermal and fire performance (Eden Facades, 2022). 
The inclusion of green roofs, and a variety of landscaped surroundings including planting, and raingardens, not only improves biodiversity and air quality, but also softens the aesthetics of the buildings, creating a more inviting, warm building. These biophilic qualities, have been shown to enhance user well-being, especially in residential and educational settings (EFB, 2025). 
Overall, the aesthetics are visually appealing, and support a sustainability identity which is durable, practical and positively contributes to Swansea’s waterfront regeneration area. 
[bookmark: _Toc197953194]3.0 Façade Greening & Sustainable Urban Drainage Systems (SUDS)
[bookmark: _Toc197953195]3.1 Façade Greening 
Incorporating green infrastructure into vertical surfaces is increasingly recognised as an effective strategy for improving a building's environmental performance, visual identity, and urban ecology. Façade greening involves the installation of climbing vegetation, green walls, or integrated planting systems on external elevations (NBS, 2015). This practice supports the UK Government's goals for urban biodiversity and net-zero carbon, as outlined in the Environment Act 2021 and supported by BREEAM framework (“Enhancing Site Ecology” and “Visual Comfort”).
On the proposed accommodation building, façade greening could be integrated into the south and west-facing elevations or around communal terrace areas if feasible to include in the design. These locations are exposed to high solar gain and would benefit from passive shading, reducing overheating and lowering internal cooling demand (CIBSE, 2018). In addition to shading, vegetated façades improve air quality by filtering, support urban biodiversity, and act as insulation barriers, reducing heat loss and dampening external noise (NBS, 2015).
As the proposed design already incorporates modular wall panels, green wall systems, such as Living Wall Panels could be installed in lightweight aluminium cassettes alongside existing rainscreen cladding (Living Walls UK, n.d.). These systems are now widely adopted in the UK in dense urban sites and supported by many of the technical standards (NBS, 2015). 
Whilst not covering the entire façade, incorporating green wall installations on communal areas and south facing facades would help achieve BREEAM credits, improve biodiversity, enhance sound and insulation performance to comply with Part L of the Building Regulations. 



[bookmark: _Toc197953196]3.2 SUDS
As visible in Figure 3, the SA1 site includes rain gardens and landscaped strips to support sustainable drainage and improve stormwater management. These are essential components of the Sustainable Urban Drainage System (SUDS) strategy (Welsh Government, 2018). In Wales, the implementation of SUDS is a statutory requirement for all new developments of over 100m² which came into effect in 2019, as per schedule 3 of the Flood and Water Management Act 2010 (UK Government, 2010). SUDS techniques help manage surface water runoff close to where it falls, aiming to reduce flood risk, improve water quality and promote biodiversity (Welsh Government, 2018). The proposed design aligns with SUDS requirements through a combination of different strategies including green roofs, rain gardens, permeable paving and potentially landscaping attenuation features.
The green roof system included in the building design, plays a key role in attenuating rainfall. Green roofs reduce the volume and rate of surface water run off by absorbing rainfall, which then delays discharge into the main drainage system (Designing Buildings, 2021). To demonstrate the effectiveness,  runoff estimate have been used below in line with CIRIA SuDs manual 2015.
[bookmark: _Toc197953197]3.2.1 Runoff Volume Estimation
Runoff Volume (m3) = Rainfall Depth (m) x Area (m2) x Runoff Coefficient


Where…
Rainfall Depth= 50mm/0.05m - representing a 1-hour high intensity storm (Met Office, 2023)
Roof Area= Approximately 2000m2/0.2ha (DigiMap, 2025)
Runoff Coefficient:
· Green Roof= 0.3 (Woods Ballard et al, 2015)
· Standard Impermeable Roof= 1.0 (Woods Ballard et al, 2015)
Using the formula…
Green Roof = 0.05 x 2,000 x 0.3 = 30m3
Standard Impermeable Roof= 0.05 x 2,000 x 1.0 = 100m3 
This calculation therefore shows that a green roof can reduce stormwater runoff volume by approximately 70%, delaying water discharge and reducing the risk of overloading the main drainage system.
[bookmark: _Toc197953198]3.2.2 Peak Runoff Rate – Rational Method 
To complement the volume estimate, the Rational Method is used to calculate the peak flow rate (Q). 
Formula: (Woods Ballard et al, 2015)
Q = 2.78 C  i  A


Where…
· 2.8 = Conversion rate factor to make an adjustment for rainfall unit being in mm/hr
· Q = Peak runoff rate (litres/second)
· C = Runoff coefficient (no unit)
· i = rainfall intensity (mm/hour)
· A = area (hectares)
Plugging in values…
Q (Green Roof) = 2.8 x 0.3 x 50 x 0.2 = 8.4l/s
Q (Standard Impermeable Roof) = 2.8 x 1 x 50 x 0.2 = 28.0l/s
These figures show that the green roof not only reduces the volume of water but also lowers the peak discharge rate, enhancing the efficiency during short-duration storm events. 
[bookmark: _Toc197953199]3.2.3 Relationship between the formulas 
Whilst these formulas are simplified but useful at this feasibility stage, they both share the theoretical basis that rainfall depth = intensity x time (Woods Ballard et al, 2015). The volume formula estimates the total water discharged in a typical storm, the Rational Method evolves this and estimates how faster that water would be discharged at its peak. For further verification and analysis, more in depth software tools should be utilised to provide a more accurate evaluation.
[bookmark: _Toc197953200]3.2.4 Application to SUDS
The green roof acts as the primary water source control feature, but as discussed, the development also includes permeable paving to promote infiltration, raingardens to filter, absorb and slow runoff and could be further aided by an attenuation tank which temporarily captures, stores and releases rainwater gradually to manage runoff (Vallance-Poole, 2024). These features comply with the SuDs Manual Welsh Government Standards and help achieve BREEAM excellence. 
[bookmark: _Toc197953201]4.0 Flexibility in Design and Use
A key consideration in sustainable building design is ensuring that structures can adapt over time to changes in use, technology, or user requirements. Flexibility in both spatial configuration and building systems enables longevity, reduces waste, and contributes to whole-life value. This approach is supported by the RIBA Plan of Work 2020 – Sustainability Strategy, which encourages designers to consider adaptability as a key sustainability principle from concept.
The proposed building has been designed with long-term flexibility in mind. Both architectural and structural systems have been developed to allow future changes in layout, usage, and services with minimal disruption or material loss.
[bookmark: _Toc197953202]4.1 Flexibility in Design
The structure is based on a reinforced concrete frame with non-loadbearing internal partitions, with generous floor to ceiling heights, allowing spaces to be reconfigured with minimal disruption.  This supports the Design for Adaptability Guidance within the BREEAM framework, which encourages the inclusion of features that accommodate future spatial and functional change.
The proposed modular bathroom pods and demountable wall systems allow internal layouts to be adjusted without extensive structural work. Vertical risers and stacked services can be incorporated into the design to allow for future expansion or modification. Vertical risers are enclosed shafts which route building services between floors. Stacked services then align key rooms like bathrooms. These methods and arrangements also support installation time, simplifying maintenance, and supporting efficient service distribution (Designing Buildings, 2020).
The use of a repeated structural grid, and adaptable M&E zones also can be incorporated to enhance the potential for future layout changes. These strategies also support the Soft Landings Framework promoted by the UK Government for smoother building handovers and lifecycle adaptability (CIBSE, 2017).
[bookmark: _Toc197953203]4.2 Future Alternative Uses 
Whilst currently designed for student living, the proposed spatial design and services allow for a wide range of potential future uses. These could include:
· Private or affordable rental housing (conversion of bedrooms into self-contained flats)
· Commercial co-working or serviced offices
· Healthcare or supported living accommodation
These potential uses will be more feasible with the building’s compliance with Approved Document Part M (Access to and Use of Buildings) and Part B (Fire Safety) of the UK Building Regulations (Welsh Government, 2014 & 2016).
Overall, designing with alternative uses in mind supports reduces the need for future demolition, disruption and additional carbon (UKGBC, 2019).









[bookmark: _Toc197953204]5.3 Buildability & Construction Phasing – Storyboard 
A six-phase construction sequence has been developed, which includes the necessary activities in the most practical order beginning with site preparation and ending in commissioning and external landscaping. Please see below storyboard. Please note that sketches drawn are not accurate and solely used to be indicative and highlight sequencing.
[image: A diagram of construction phasing storyboard

AI-generated content may be incorrect.]Figure 4- Construction Phasing Storyboard



















[bookmark: _Toc197953205]6.0 Conclusion
Overall, the proposed student accommodation demonstrates a modern approach to sustainability, flexibility and long-term performance and efficiency. Through a combination of appropriate orientation, façade greening, SUDS and a modular construction strategy, the design not only complies with the key regulations and relevant environmental standards but also stands the building in good stead for future adaptability and whole life value. With flexibility in the layout, construction, and potential future uses allow the structure to adapt as needs may change whilst minimising impact. In summary, the proposed development reflects best practice in sustainable design and construction in line with UK policy, contributing positively to the regeneration of Swansea’s SA1 area. 
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Phase 1- Ground Remediation & Piling Phase 2- Substructure & Drainage Works Phase 3  - Superstructure (RC Frame) 


Construction Phasing Storyboard


Phase 4- Cladding, Roof, Windows and M&E Phase 5  - Internal Fit Out Phase 6- Commissioning & External Works  


• Site Clearance & Soil Stabilisation
• Installation of deep concrete piles
• Coordination with utilities and surveys. 


• Construction of foundations 
• Installation of drainage & utility ducts. 
• Preparation of slab. 


• Erect columns, walls and floor slabs. 
• Install modular reinforced concrete panels. 
• Structural cores & stairwells.


• External façade cladding, windows & doors
• Installation of green roof system
• Rooftop M&E units, solar panels and plant


• Install modular bathroom pods and services
• Internal walls, finishes and joinery work
• Testing building systems


• Landscaping, permeable paving & rain gardens.
• SAB Inspections
• Final commissioning and handover
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