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Case Study Report: Dylan Thomas Centre
1. Context and Purpose of the Study
Historic buildings make up a significant part of the UK’s built environment, with many still being actively used for public, residential, and commercial purposes. These buildings are often protected because of their architectural or cultural importance, which means they cannot be altered freely. While this helps preserve heritage, it also creates challenges when trying to upgrade buildings to meet modern expectations such as energy efficiency, safety standards, and user comfort.
This report focuses on the Dylan Thomas Centre as a case study to explore these challenges in more detail. The building represents a typical example of how historic structures are adapted for modern use while still needing to maintain their original character.
The purpose of this report is to analyse the current issues affecting the building and to evaluate how modern construction technologies, particularly Building Information Modelling (BIM), smart systems, and artificial intelligence, can be used to improve its performance. It also aims to assess how these technologies can support better maintenance strategies and reduce long-term risks, while still respecting the building’s heritage value.

2. Building Overview and Key Constraints

[image: ]The Dylan Thomas Centre is located in Swansea’s Maritime Quarter and is used as a cultural and educational facility dedicated to the poet Dylan Thomas. The building itself dates back to the early 19th century and was originally part of the Old Guildhall. It is now classified as a Grade II listed building, meaning it is legally protected due to its historical significance.
                                                                      (GPSmyCity, 2025)
One of the main constraints associated with the building is its listed status. This means that any changes or upgrades must be carefully planned and approved to ensure that the original character is not negatively affected. For example, features such as the façade, windows, and structural elements must be preserved wherever possible. This limits the type of materials and systems that can be introduced.
Another key constraint is the building’s coastal location. Being close to the sea exposes it to salt-laden air, which accelerates the deterioration of materials, especially stone and metal. Over time, this can weaken the structure and increase maintenance requirements.
In addition, because the building was constructed in the 1800s, it was not designed with modern performance standards in mind. This means it lacks insulation, efficient heating systems, and other features that are expected in buildings today. These limitations make it more difficult to achieve energy efficiency and comfortable indoor conditions.

3. Current Performance Issues

3.1 Fabric and Environmental Deterioration
One of the most noticeable issues with the building is the deterioration of its external fabric. The stone façade shows signs of weathering, including erosion and surface damage. This is mainly due to long-term exposure to environmental conditions, particularly wind, rain, and salt from the nearby sea.
[image: ]Over time, this type of exposure can lead to structural weaknesses if not properly managed. Maintenance teams must regularly inspect the building to identify areas that require repair or reinforcement. However, repairs must be carried out carefully to ensure that they match the original materials and appearance.
Moisture ingress is another major concern. Older buildings are more vulnerable to damp because they were not constructed with modern moisture barriers. Water can enter through cracks or porous materials, leading to internal issues such as mould growth, timber decay, and damage to finishes. If left untreated, these problems can become more serious and expensive to fix.
This image highlights the corrosion of the existing stonework in 2026 during a site visit.                         (samuel , 2026)
3.2 Energy Efficiency and Comfort
The building performs poorly when it comes to energy efficiency. One of the main reasons for this is the presence of single-glazed sash windows also shown in the image above. While these are important for maintaining the building’s historic appearance, they provide very little insulation. Heat is easily lost through the glass, making it harder to maintain a stable indoor temperature.
As a result, the building requires more energy for heating, which increases operational costs. This also has an environmental impact, as higher energy use leads to increased carbon emissions.
The heating system itself is also outdated. Traditional radiators are less efficient compared to modern systems, meaning they take longer to heat spaces and use more energy. This can create uncomfortable conditions for visitors, especially during colder months.
Overall, the combination of poor insulation and inefficient systems makes it difficult for the building to meet modern comfort standards.
Currently, the building relies mainly on reactive maintenance. This means that problems are dealt with after they occur, rather than being prevented in advance.
While this approach may seem practical in the short term, it often leads to higher costs in the long run. During the site visit, it was noted that rooms would have the heating on at a reasonable temperature whilst the windows were open. It is clear that there is a lack of communication between each room or the general heating system and what is required within each room.
A complete heating system with controls within each room would be the solution to this however I do believe the upfront costs and traditional building methods mare make this unreasonable. Although the upfront costs may not look appealing, I do believe that the savings from wasted heating would prove otherwise over time. 

[image: ]This image shows a traditional radiator used within the building. This radiator was actually on and producing a fair heat during the site visit and as you can see behind, there is a window left open on the latch. This highlights how the building is not conserving energy and yet wasting energy.
(samuel , 2026)



4. Rethinking Building Management Through Digital Technologies
4.1 Building Information Modelling (BIM) as a Foundation
Building Information Modelling (BIM) offers a more modern approach to managing buildings. It involves creating a digital model that includes detailed information about every part of the structure.
For a historic building like the Dylan Thomas Centre, BIM can be especially useful because existing records may be incomplete or outdated. By using technologies such as laser scanning, an accurate 3D model can be created without damaging the building.
This model can then be used by different stakeholders, including engineers, architects, and facility managers, to better understand the building and plan future work.
4.2 Improving Decision-Making and Reducing Risk
One of the key advantages of BIM is that it allows potential problems to be identified before any physical work takes place. For example, clash detection can highlight conflicts between new systems and existing structures.
This is particularly important in a listed building, where mistakes can lead to permanent damage. By identifying these issues early, BIM helps reduce risks and avoid costly errors.It also improves communication between different teams, as everyone is working from the same set of information.
4.3 Moving Towards Predictive Maintenance
BIM also supports better maintenance planning. Each component in the model can include information such as material type, condition, and maintenance history.
This allows maintenance to be scheduled based on actual needs rather than guesswork. For example, if a certain material is known to deteriorate over time, it can be monitored and replaced before it fails.This approach is more efficient and reduces the likelihood of unexpected breakdown of such an valued building. 

4.4 Digital Twins and Real-Time Monitoring

A digital twin takes BIM further by linking the digital model to real-time data from sensors installed in the building.
These sensors can monitor conditions such as temperature, humidity, and movement. This is particularly useful in historic buildings, where changes in these conditions can indicate potential problems.
For example, increased humidity levels could suggest moisture ingress, while movement sensors could detect structural shifts. By identifying these issues early, maintenance can be carried out before serious damage occurs.
5. Integrating Smart and Intelligent Systems
5.1 Smart Building Technologies
Smart building systems use sensors and automated controls to intelligently manage a building’s performance in real time. These systems monitor factors such as occupancy, temperature, air quality, and natural light levels, allowing them to automatically adjust heating, lighting, and ventilation to suit current conditions. In a facility like the Dylan Thomas Centre, this approach could significantly enhance both energy efficiency and visitor comfort.
At present, the building appears to rely largely on conventional, manually controlled systems, meaning heating, lighting, and ventilation may operate at fixed levels regardless of how many people are using the space or what the internal conditions are. This lack of responsive, automated technology can lead to inefficiencies, such as heating unoccupied areas or maintaining lighting levels that are higher than necessary during daylight hours. As a result, energy consumption is likely higher than it needs to be, and building management requires more direct human intervention.
Implementing smart building systems would allow the Centre to respond to real-time usage. For example, heating could automatically reduce in quieter periods or unused zones, while ventilation systems could adjust based on indoor air quality and occupancy levels. Lighting could dim or switch off in areas with sufficient natural daylight or no occupants. These changes would not only reduce unnecessary energy use and operational costs but also support sustainability goals.
Additionally, the integration of such systems would streamline building management by reducing reliance on manual controls and enabling centralised monitoring. Facilities managers could oversee performance through a single interface, quickly identifying inefficiencies or maintenance needs. Overall, upgrading from the current limited system to a smart, automated approach would represent a significant improvement in both operational efficiency and environmental performance.
5.2 The Role of Artificial Intelligence
Artificial intelligence (AI) can enhance smart systems by analysing data and making decisions automatically.
For example, AI can identify patterns in energy use and suggest ways to reduce waste. It can also predict when systems are likely to fail, allowing maintenance to be carried out in advance
This reduces downtime and helps avoid costly repairs. In addition, AI can improve safety by supporting advanced monitoring systems.
6. Practical Retrofit Strategy

When considering upgrades to the Dylan Thomas Centre, it is important to take a careful and phased approach. This is because the building is historically significant, meaning any changes must improve performance without damaging its original features.
The first stage would be to create a detailed Building Information Modelling (BIM) model using laser scanning. This would provide an accurate digital representation of the building, including its structure and layout. Having this model allows different design options to be tested before any physical work takes place. As a result, potential issues can be identified early, reducing risk, cost, and disruption during construction.
The next step would be to install smart sensors to monitor environmental conditions such as temperature, humidity, and occupancy levels. This is a relatively non-invasive solution, meaning it would not affect the building’s appearance or historic fabric. The data collected would help building managers understand how spaces are used and identify areas where energy is being wasted. Now, the building lacks these types of smart systems, so conditions are likely controlled manually or set at fixed levels. This can lead to inefficiencies, such as heating areas that are not in use or maintaining unnecessary lighting levels.
Further improvements could include upgrading the glazing to improve insulation and reduce heat loss. However, because the building is listed, any changes to windows would need approval to ensure the original character is maintained. In many cases, secondary glazing may be a more suitable option as it is less intrusive and can often be reversed if needed.
Renewable energy options, such as solar panels, could also be considered to improve sustainability and reduce carbon emissions. However, these may be limited by planning regulations, especially if they impact the visual appearance of the building. Careful design would be required to ensure any installations are discreet and acceptable.
Overall, the retrofit strategy must balance improving energy efficiency and building performance with preserving the building’s historic value. A phased approach, starting with low-impact solutions like BIM modelling and smart sensors, allows improvements to be made gradually and with less risk. This ensures the building can become more efficient and sustainable while still maintaining its cultural and architectural importance.
7. Long-Term Benefits and Limitations

The use of modern technologies offers several long-term benefits. Improved monitoring and maintenance can reduce costs and extend the life of the building.
Energy efficiency can also be improved, helping the building meet modern sustainability targets. This is becoming increasingly important as regulations around carbon emissions become stricter.
However, there are also limitations. The initial cost of implementing these technologies can be high, which may be a barrier. In addition, strict planning regulations can limit what changes can be made.
Despite these challenges, the long-term benefits often outweigh the drawbacks, especially when considering the importance of preserving historic buildings.

8. Final Evaluation

The Dylan Thomas Centre highlights the challenges of managing a historic building in a modern context. While traditional methods of maintenance are still important, they are not always enough to meet current standards.
Modern technologies such as BIM, smart systems, and AI provide a more effective way to manage these buildings. They allow for better planning, improved efficiency, and more proactive maintenance strategies.
The key challenge is finding the right balance between preserving the building’s historic value and improving its performance. With careful planning and the right approach, it is possible to achieve both.
Overall, the integration of digital technologies represents a positive step forward in the management of historic buildings, ensuring they remain functional and sustainable for future generations.
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