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[bookmark: _Toc155953640]Brief Overview
This piece would carry out a case study on the construction of the Dylan Thomas centre in Swansea. It would identify the use of the building, its architectural style, and the general characteristics of the building. It would include and assessment of the building economic and social value and its impacts to the environment. The case study will look at the building’s style and identify and analyse the materials that were chosen to construct the building and reasons why those materials were chosen in consideration to the building’s design, structural approach and its heating and lighting strategies. It will aim to suggest possible ways the building’s construction can be improved with considerations to the recent changes in regulations and guidance. It will consider the conditions in the local area of the location and its soil mechanics. It would suggest a foundation type used for this building and discuss why that foundation type is more suitable and appropriate to be used.
[bookmark: _Toc155953641]Introduction
The Dylan Thomas Centre is just about 196 years old. This Centre located in the Maritime Quarter in Swansea, Wales. According to Swansea, Place, City, Design, and Reference #: 11643 (2023), this arts centre is listed as a Grade II building. This centre is now a multi-purpose venue accommodating companies looking to establish a business in Swansea. There is a café present at the centre and a number of Hubs, including the High-Performance computing, Wales’ world-class supercomputing hubs. 
[bookmark: _Toc155953642]History and background
The building which has a neo-classical style was designed by John Collingwood and built by Thomas Bowen. This construction of this arts centre was completed in 1829 but was later remodelled in 1852 by Thomas Taylor. Thomas Taylor used a design which patterned by the Temple of Jupiter Stator in Rome, Italy. According to Swansea, Place, City, Design, and Reference #: 11643 (2023) the building “as converted for use as a juvenile employment centre after the civic leaders moved to the new Swansea Guildhall in 1934. During the second world war it was requisitioned by the army for use as a recruiting centre.” This building has been occupied by many different persons for various purposes over the years since its inception as the local town hall. It has been used as an employment centre for children under the age of 18. Later it was used as a military centre for recruits by the army. It then reverted to be used for employment of Juveniles. In 1960 it was utilised as a college for furthering education and then became an Annexe to Dynevor school from 1970 until its closing in 1982. 
[bookmark: _Toc155953643]The Construction of the Dylan Thomas Centre
The Centre, designed by John Collingwood and built by Thomas Bowen has a neo-classical style. According to “Hellenic Parliament Building | Description, History, & Facts | Britannica,” n.d.) Neo- classical architecture is defined as “revival of classical architecture during the 18th and early 19th centuries.” This architectural style is distinguished by its vast scale, simple geometric forms, Greek details- particularly Doric or Roman detail, the use of dramatic columns use, and empty walls.
“The era of neo-classical architecture began to fade as people began to realise and understand that the political and economical landscape to be far more complex than they had assumed.” (Palmer, 2020)
According to “History of the Dylan Thomas Centre” (n.d.) the Dylan Thomas Centre is a “spacious building, the façade was embellished and the courtyard to the front contained a statue of the MP and industrialist John Henry Vivian, as well as two Russian canons captured during the Battle of Balaclava in the Crimean War.” 
It is a large two-storey building constructed primarily of concrete and some areas built using bricks. There are tall structural columns in various areas surrounding the building. There is a number of tall, arched glass windows around the building. This glass window is a good choice of element used as it allows for lighting to enter into the rooms of the building easily.
[image: ]
Figure 1 shows the arched glass windows and tall concrete columns
There is little to no decoration on the interior or exterior of the building. Whilst this was ideal at the time for the buildings’ surfaces to remain ‘clean’ as this display gave a sense of an authoritative nature to public buildings, it however does not look warming and welcoming. The Centre’s yard has outdoor benches and tables for seating for recreational use. The yard is also beautified with a variety of decorative plants and trees. The naturally decorative yard is great as it makes the building’s surrounding area more aesthetically enticing, and simultaneously not significantly affecting, but contributing to the sustainability of the environment. 

[image: Dylan Thomas Centre]
Figure 2 is an image of the Dylan Thomas Centre displaying the naturally decorative yard with plants and trees.
At this time, there is no access to information to determine the Gross internal floor area of the Dylan Thomas Centre. However, according to (“The Dylan Thomas Centre | MeetingVenues.com,” 2016), we can determine that “the Centre can accommodate for up to 200 persons at once.” 
The Centre comprises of nine different rooms, including a restaurant and facilitates a wide range of private events and meetings such as weddings and conferences. It also includes a theatre with seating for 118 persons. 
[bookmark: _Toc155953644]The Dylan Thomas Centre and Sustainability design solutions for its improvement

[bookmark: _Toc155953645]Lighting 
In Neo-classical buildings, less effort was placed on lighting of a structure and the effects of shadowing in the building. With recent changes in regulations and guidelines in construction, lighting is very important today in a building. One solution to this would be to ensure that the Dylan Thomas Centre has ideal lighting that is especially beneficial for the occupants. One way to achieve this would be the practice of what is known as daylighting. According to “7 Best Ways to Incorporate Natural Light in Your Building Design in Architecture” (2022) “daylighting is the process of illuminating a space with natural sunlight” The sustainable method of daylighting chosen for this building is to construct the building with a pitched roof with rooflights that would draw light into the internal spaces of the Centre. The idea of roof-lighting originates from the Roman atrium and is a great source of natural light from the sun. The rooflights would effectively allow for sunlight to penetrate into the deep areas of the building. Bronze tinted rooflights would be used on the building as it more evenly distributes light throughout the building and would require less maintenance which ultimately would reduce maintenance cost. To use rooflights as the primary source of lighting in the building, it would be a more energy efficient practice that minimises environmental impacts ensuring the developments would be resource-efficient and sustainable. This would also cut any additional electricity costs.
[bookmark: _Toc155953646]Structure
The building style is built on a massive scale. It is a heavy structure that comprises mainly of concrete material throughout its built. Today, with aims to stray away from such a strenuously built heavy structures, and to look into materials that are more carbon neutral, one main choice of material to be used would be Timber. Timber would be used for the structure, its walls, floors, and cladding. According to Zubizarreta, Cuadrado, Orbe, and García (2019) there is a “heightened public awareness of sustainability in the construction sector places timber among the most preferential sustainable materials.” Timber is now more frequently used to replace concrete and steel materials in construction. This preferred sustainable material has great strength and good resistance to in-flammability. It also has resistance to biotic and abiotic agents. Zubizarreta, Cuadrado, Orbe, and García (2019). 
The construction industry is a large consumer of natural resources and energy. According to Gan, Chan, Tse, Lo, and Cheng (2017), It is responsible for a third of the global greenhouse gas emissions. Global shifts towards reduction in carbon emissions, suggest that timber as a replacement material is ideal.
“Timber is a renewable, recyclable, and biodegradable material; its production and processing are energetically efficient; and its use in construction contributes to the fight against the greenhouse-gas effect.” Balasbaneh and Bin Marsono (2017)
The Centre’s Beams and columns would consist of cross laminated timber that would form the floors, roof deck and walls. It would be a hybrid design that would allow for the building to be more flexible if any changes are to be made on the building in the future. 
CLT would be chosen for the floor structure as it is the perfect material for the substantial structural bays on the first floor and it also met the strict vibration requirements needed for the laboratories. CLT also eliminates having to use linings and plastering for the wall, which helps to cut cost and gains in carbon benefits.
[bookmark: _Toc155953647]Roofing
Today, for what the Dylan Thomas Centre is utilized as, it would be better if the structure had a lighter and more friendly welcoming environment to its occupants. Although as shown in Figure. 2, the outdoor relaxing area aims to accomplish this, it can be better achieved and enhance the overall atmosphere of the building, by the use of the timber frame materials for the structure as opposed to solid concrete throughout. A green roof system would also contribute to this effect. 
The Dylan Thomas building has a flat roof. To improve the construction of this building, it would be best to construct this building with a different building type. With the continued aims to make the Dylan Thomas centre carbon neutral for a substantial number of years, another innovative improvement would be the implementation of the use of a pitched roof that can be lined with photovoltaic panels on one side and a green roof system on the other side of the roof. A roof structure with these two systems included would significantly contribute to improving the embodied energy and carbon footprint on the building.
[bookmark: _Toc155953648]Photovoltaic panels
Photovoltaics is the conversion of sunlight into energy. According to Gerbinet, Belboom, and Léonard (2014) “the use of photovoltaic panels (PVs) for electricity production has rapidly increased in recent years, even though their environmental impacts are still not fully determined.” Although Photovoltaic technology helps to reduce the effects of climate change and carbon emissions, it still does negatively affect the environment. The construction and installation process of this operation does cause pollution and emissions, but once installed there is no pollution or greenhouse gases generated from it. 
The use of photovoltaic panels on the Dylan Thomas Centre would be a great sustainable alternative for supplying the building with energy. The initial installation phase of PV panels is expensive. However, after the upfront investment is made, it is more cost effective throughout the lifespan of the PV panels. “PV panels have a lifespan of nearly 30 years.” Nehme, M’Sirdi, Akiki, Naamane, and Zeghondy (2021). Over the recent years, the prices for these solar panels have lowered and is expected to get even lower.  
[bookmark: _Toc155953649]Green roof System
According to “F Abass et al 2020 IOP Conf. Ser.: Mater. Sci. Eng. 713 012048” A green roof system is a roof that consist of many components such as plants, furnish substrate to source nutrients, water system to help the root to grow, and a drainage layer to shed remaining water. 
Green roof systems must have an environment that would allow for vegetation to flourish. These systems work as a natural air filtration absorbing dust and cleans the air. As a result plants their process of photosynthesis, the vegetation from the green roof would consume carbon emissions and release back pure fresh air into the atmosphere. A green roof on the Dylan Thomas Centre would also reduce outside sounds from travelling through into the building. Green roof would expand the life span of the Dylan Thomas centre as these roofs protect against Thermal and UV radiation. 
According to “F Abass et al 2020 IOP Conf. Ser.: Mater. Sci. Eng. 713 012048” we can determine that green roof has a green roof improves human health and welfare and has a psychological effect on people. Being near green spaces has allowed for plants to alleviate stress. People who work or live near plants benefit from them. According to a survey, workplace productivity is higher in buildings with green plant than in those with located in environments with fewer plant life. More individuals are drawn to urban and building-side plants than to those found in gardens as it is more attractive.
[bookmark: _Toc155953650]Ventilation 
The best ventilation method to upkeep the requirements of a high functioning low carbon building would be natural ventilation. The Dylan Thomas centre would comprise of a high-pitched roof as this would supply natural ventilation into the building. Ventilation is necessary in buildings to improve the air quality. It supplies fresh air from outside into the building and removes contaminated indoor air quality. 
Natural ventilation contributes to the overall thermal comfort in a building. When the outdoor temperatures are lower than that of the inside, natural ventilation cools the air inside by replacing it with outdoor air. It would also have a cooling effect over the building’s occupants through evaporation and convection. 
To manage the environment inside and to achieve the requirements of natural ventilation at the Dylan Thomas Centre, windows would be incorporated into the façade. to help with ventilation.
The building’s roof would be heightened as a result of using an extraction chamber. An extraction chamber is a system that facilitates the flow air out of the rooms in the building. 
It would consist of ventilation towers that caters for direct air to enter into the building and via heat exchangers, would provide heat recovery. These towers would be done via offsite manufacture, using sustainability friendly materials such as cross laminated timber and glulam. The use of prefabricated materials here would lower the cost of operation and construction as it would reduce the on-site construction time. For the building.
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The solar heating system is an ideal sustainable method that would be used to provide comfort temperature throughout the Dylan Thomas Centre. The building is located in a cold, wet climate that experiences winter. During the winter period, heating is necessary in the building to provide and maintain thermal comfort in the building for its occupants. Temperature has to be maintained as heat loss from the building fabric and ventilation has to be compensated for. 
According to “Active Solar Heating” (n.d.) “Solar heating systems uses solar energy to heat either liquid or air fluids, then transfers the solar heat directly to the interior spaces or in a storage system to be used later.”
To achieve a notable decrease in the use of fossil fuels and CO2 emissions for the energy supply of buildings, solar energy utilisation is necessary.
“The evaluation of the data about the energy situation and building structure in the EU–APAS participating countries led to a technical and economical potential of about 14 TWh a−1 for large-scale applications and about 20 TWh a−1 for small systems in the year 2015 (Zinko et al., 1997). With a heat generation of about 370 kWh for large and 320 kWh for small systems per m2 collector area per year, the corresponding collector areas are 38 million m2 (2 million m2/year) and 63 million m2 (3 million m2 )” Fisch, Guigas, and Dalenbäck (1998).” 
This evaluation shows considerable development and cost reductions throughout Europe over a ten-year period, that has used solar heating. This heating method would be significantly beneficial if implemented for building use at the Dylan Thomas Centre. 
[bookmark: _Toc155953652]Off-site manufacture and its benefit to the construction of the Dylan Thomas Centre
The practice of off-site manufacture would be utilised for the construction of the Dylan Thomas building. The prefabricated timber materials necessary, would be prepared accordingly beforehand and brought to the site when needed and assembled. This would speed up the building process of the Dylan Thomas Centre. Prefabricated materials tend to reduce construction time which would allow for the planning of the project to become less dependent on weather. The Cross- Laminated Timber and glulam components would be manufactured from PEFC. The use of timber for the construction of the building would more likely make it more carbon neutral throughout its expected life cycle. 
“Based on the Malaysian Timber Council (MTC), construction companies and building developers must apply the rules and use timber material in their construction due to many advantages such as 30% reduction in construction time and final cost, and 5 to 16 times saving on project time materials used compared to concrete and steel.” Balasbaneh and Bin Marsono (2017).
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The Dylan Thomas Centre is an old building from 1829 with a neo-classical architectural style. With changes over the years with reference to building regulations and guidance, the type of materials and building approaches would much be ‘out-dated.’  In accordance with these recent changes, some key aspects that would be great to change if the Centre is to be rebuilt would be improvements to the heating and ventilation methods, the roofing and the overall structure and the materials used. These aspects chosen would contribute greatly to sustainable practices. 
The improved heating and ventilation systems would reduce overall operational energy use of the building and the embodied energy. The practice of off-site manufacture, the replacement use of timber materials opposed to cements for the building structure would lower construction cost, operational cost, and maintenance costs for the building. The building’s timber frame should make the building carbon neutral for almost 30 years. Timber frame has a continuous life cycle and can reused and recycled through end of life. 
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