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Case study building
The case study building chosen for this assignment is the Lampeter campus owned by the university of Wales trinity saint David. The building is located on college street, Lampeter SA48-7ED.[image: ]
Figure 1Lampeter Campus building (2023 University of Wales Trinity Saint David. Registered Charity: No 1149535, 2023)

What is the building’s purpose and usage?
The purpose of this building leads us back to 1882, when the campuses was founded by Bishop Burgest to provide a liberal education to clergy members. If we look at the timeline on figure 2, we can see the timeline over the last two hundred years shows that the building has been used for educational purposes. We have some key dates on the timeline starting from 1822 when St Davids college was founded by Bishop Burgess, 1828 St Davids collage received its first royal charter, 1971 there was a name change from ST Davids college to ST Davids university college and 1996 another name changes from ST Davids university college to university of Wales Lampeter. This timeline shows That the use of the building was mainly for educational purposes for the last two hundred years. Now in 2024 The university offers a range of courses including but not limited to post graduate and undergraduate courses in English, archaeology, history, Chinese and technology. Students from all over the world come to the university to study as foreign exchange students (2023 University of Wales Trinity Saint David. Registered Charity: No 1149535, 2023).   
[image: ]
Figure 2Lampeter campus timeline (2023 University of Wales Trinity Saint David. Registered Charity: No 1149535, 2023)
[bookmark: _Hlk155357544]What characteristics does the building have?
· Age
The foundations for the building where first laid in 1822, but the plan to build the building, date back to 1803 when Thomas Burgess decided that Welsh ordinands needed a higher education (welshman, 1865)

· Architectural design

Exterior
The architectural style is characterized by a simplified Tudor Gothic aesthetic, featuring slate roofs and ridge stacks with minimal use of ashlar. The four ranges intersect at corners, providing a visually appealing corner treatment with projecting coped and shouldered gables. The South front boasts a flush entrance tower, and within the quadrangle, corner stair towers rise above eaves level, crowned with octagonal shafts and lead ogee domes. The North Hall and chapel range stand out with an intricate central gable and elongated first-floor windows overlooking the library. Throughout the structure, windows are crafted with small-paned, flat-headed cast-iron frames, showcasing Tudor-arched heads. Stepped diagonal buttresses embellish the gables, while main ranges exhibit a moulded ashlar plinth, hoodmoulds, a continuous drip course, and an ashlar moulded eaves course adorned with painted cast-iron bosses featuring rosettes, a JSH monogram, or the college arms. Within the quadrangle, the walls of the three accommodation ranges are roughcast, eschewing lined stucco, and the staircase entries feature unmoulded Tudor arches. The South facade follows a 1-5-1-5-1 bay pattern, highlighting a central ashlar 4-centred archway, an oriel above, and a tower with an attic window, stringcourse, and battlemented parapet. The courtyard face of the tower is simpler, featuring a 3-light mullion and transom window at the first floor. Outer facades present a simple 4-1-4 bay elevation within the quadrangle, with doors in the second bay on each side of the centre and in corner 3-sided towers. The East and West sides display plain 8-window ranges with two doors, while the West front adopts a 1-9-1 bay configuration, reminiscent of the South facade but lacking a centrepiece. The East front is notably plainer, adopting a 1-8-1 bay arrangement with utilitarian gable ends. The South front within the quadrangle features a prominent shallow centre gable flanked by buttresses with chimney-like finials. The apex hosts a clock, and two long 3-light mullion-and-transom windows grace each side. A canopied statue niche with a modern Saint David statue and a squat 4-centred doorway with an ogee hoodmould complete the composition. The hall and chapel ranges, set back on each side, are separated by a glazed 4-bay cloister, displaying plain 4-centred arches, buttresses, and a parapet with battlements. The hall retains its original 2-light mullion-and-transom windows, while the chapel underwent remodelling in 1879-80, receiving four Perpendicular Gothic stone-traceried windows. The spine range running North concludes with a shallow gabled frontispiece, side buttresses, an apex roundel, a large first-floor window, and a ground-floor 4-centred arched doorway. Two-window wings on each side feature mullion-and-transom 2-light windows and coped shouldered end gables, with a basement beneath the right wing. These wings screen the utilitarian rear of the chapel and hall ranges and the plain North gable of the East range. The North gable of the West range aligns with others but incorporates a basement storey, and a flat-roofed addition enhances the principal’s house in the Northwest angle.

Interior
The staircases consist of straightforward dog-leg stairs adorned with Jacobean-style finials at the bottom newels. Each floor features four doors leading to single-room accommodations. Separating the hall and chapel is a low-ceilinged hallway with steps leading down to the chapel and up to the hall. The continuation to the north includes a staircase leading to the library. The chapel's interior, primarily from 1879, highlights its original roof with three bays, displaying 4-centred arched trusses and a three-sided panelled painted ceiling. An elaborate Gothic wood organ gallery and side stalls, adorned with ornate carvings and paintings, feature a coved canopy. The gallery's centre is projected, and the organ displays painted pipes. The colour scheme, repainted circa 1980, predominantly incorporates dark green for the intricate carvings, gold accents, and red for the stall back panels. On the north side of the chapel, there is a two-bay arcade from 1879 with ashlar-moulded pointed arches on a circular pier leading to the north aisle with side-facing stalls. The stalls in the aisle boast a large Tudor-rose head on the bench ends, while those in the main body of the chapel have scrolled armrests. T. G. Jackson documents the reuse of some deal stall elbows turned out from New College Chapel, Oxford. The sanctuary features extensive and intricate Gothic panelling in limed oak, dating back to 1934 and credited to W. D. Caroe. This includes a high square-headed reredos, panelling on each side, and a return on the side walls. It also encompasses matching prayer desks, organ, and pulpit. On the south wall of the chapel, there is a 1914-18 War memorial, a painted wood piece in Gothic style. Additionally, a former altarpiece, an Italian early 19th-century copy of Correggio, gifted by J. S. Harford, adds to the chapel's historical appeal. Three hanging brass chandeliers illuminate the space. On the north wall of the aisle, alternative schemes for the reredos by W. D. Caroe from around 1934 are displayed. The hall, which can be entered from the east end, features Tudor-arched roof trusses akin to those in the chapel.

Reason for being listed 
The building was listed because of architectural interest, as an exceptional group of educational buildings, it was also listed because of national historic importance and the fact there was two major architects that worked on it (BritishListedBuildings, 2022) (CADW, 1964).

Number of rooms and use
The original college was designed by C.R Cockel and the building comprises of lecture rooms, admin offices, student accommodation and common rooms, this building is also a grade 2 listed building. The old hall was used as the refectory until 1969, after this it fell into disrepair. It was restored and reopened in 1991 and is now used as one of the principal areas for meetings, conferences and is used by outside parties. St Davids chapel was made sacred in 1827, it has been refurbished many times namely in 1879 by architect Thomas Graham Jackson, it was also refurbished in 1930, 1933 and the organ was refurbished in 1944. The chapel still has a live service till this day. The founder’s library, this was the main library until 1966 when the new library opened, the old library was used for the teaching and research of English, history, and medieval studies. The reason for the build of the new library was to create a building better suited to the storage of books as the old building had issues of damp. There have been several additions to the collage over time, the Canterbury building was added in 1855, the main library was opened in 1966, the arts building was opened in 1971, the cliff tucker theatre was opened in 1996, the sheikh Khalifa building was added in 1997, the Roderic Bowen research centre was opened in 2007, the Confucius institute was opened in 2007, the archaeology laboratories was opened in 2007, the Lloyd Thomas refectory was the main dining hall, the media centre, and the bishops Burgess hall in 2009 (BritishListedBuildings, 2022).


What is the economic and social values?
· Economic values
The key economical values for this building are Workforce Development, Research and Innovation, Entrepreneurship, Job Creation, and technology transfer.
· Social Value
The key social values for this building are Education and Social Mobility, Cultural Diversity, Community Engagement, Health and Well-being, Civic Responsibility, and Cultural and Artistic Contributions (UK GBC, 2020).
· A notable example of the university contributing in a substantial way is, the Canolfan Tir Glas initiative which is housed in the Lampeter campus. This is an initiative lead from the new Wales Centre for Resilience and Harmony and focuses on economic regeneration by attracting more students, creating more and new jobs and establishing the area as a major tourist location. The university will also be focusing on resilience and harmony which is all about alleviating and adapting to climate change and the effects of climate change. By doing this in not only helps economically, but by offering a place where people from all over the world can visit, study, and enjoy, it creates unity and inclusion (Davies, 2021).

What is the environmental impact? 
The most accurate way to measure the environmental impact of the campus, would be to look at the operational energy use (Vora Edge, 2020). To find the environmental impact of the campus we must look at the ways we meter the usage of energy, this can be done through meters or energy audits. By using meters and energy audits, we can identify patterns of use through Building management systems (BMS), this will identify changes in usage and costs. By doing this we can identify what changes need to be made such as Efficient HVAC system, Energy efficient lighting, Integrate renewable energy and Behavioural change (Vora Edge, 2020) (Crown commercial services, 2022).

Key principles of construction
· Structural
[bookmark: _Hlk155260493]The main construction of the building is a solid wall stone masonry superstructure, with an ashlar render finish. The windows are mainly single pain, metal framed windows but some have been changed over time due to disrepair or have had the timber changed and lead work added to help with weather damage. The windows have traditional stone lintels and window ledges. The two main entrances are both traditional arch ways formed from masonry, finished with render and paint as illustrated in figure 4. The chimneys are built into the superstructure in a traditional construction Illustrated in figure 3, the roof is a traditional timber structure, finished with Welsh slate and lead work Illustrated in figure 3. 

[image: A large stone building with trees and grass
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              Figure 3Lampeter arial view (2023 University of Wales Trinity Saint David. Registered Charity: No 1149535, 2023).
[image: A building with a courtyard and a stone walkway

Description automatically generated with medium confidence]
Figure 4traditional archway (2023 University of Wales Trinity Saint David. Registered Charity: No 1149535, 2023).



· Internal
The construction materials used in the interior walls are mainly a render/plaster mix and finished with a white paint, the ceilings are finished with a plaster and painted, the ground floor, floors are constructed from stone and the floors above are timber joists as to ventilate, covered with a carpet in most rooms, but there are a few rooms with traditional parquet flooring or tiles. The skirting boards, architraves and decorative work is all done from timber. 

· Heating
The original heating design was for fireplaces that are in most rooms but have now either been blocked up or are no longer in use. The heating system is now located in the back of the building and compromises of a modern gas system with mostly old-fashioned storage Heaters as illustrated in figure 5. After speaking to one of the maintenance staff, I was advised they also use portable heaters when they need extra heat or to cope with damp. The heating system in the main parts of the building does not currently work, causing issues with moisture and damp, that they are trying to deal with, using portable heaters and dehumidifiers, this can also be seen in the worksheet on teams, as it has been reported several times. 
[image: A heater on a window sill
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Figure 5Storage heater (my own photo).
· Lighting
The electrical system compromises of a QVIS state of the art LED lighting system with smart sensors. The system is designed to reduce the electricity usage. The usage before installation was 98,376 kilowatts per hour per annum and with the installation this dropped down to 11,894 kWh, this is a total saving of 86,482 kWh. In carbon terms over a twenty-year cycle, the carbon saving would be 354.60 tonnes. The system has a warranty of ten years on all parts and labour making it maintenance free for this time, this is illustrated in figure 6. We can see the layout of the lighting system illustrated in figure 7. 
                  [image: A room with a table and chairs
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                      Figure 6typical lighting (My own photo).      Figure 7Executive summary for QVIS                        lighting
Describe what you would specify differently if the building were to be built in the future. 
The design would be of a modular construction as the advantages include increased installation speed, Minium waste of materials, better quality control, reduced time on site, reduced environmental damage, reduced plant hire on site, reduced labour costs and the potential to be moved location in the future (Design and builds, 2022). Built to Passivhaus standards, this means that several factors of energy use would be measured such as shading, pre-cooling of air supplies, night purging, natural ventilation, air tightness, mechanical ventilation heat recovery, insulation, thermal bridging, passive solar gains, and exploitation of internal heat sources and would be optimised for net zero (Passivhause Trust, 2023).

Outline what could be improved: 
• Operational energy use 
Operational energy use (OE) is the energy needed to run a building (Science direct, 2017). Looking at what work has been completed on the university, we can see that modern lighting, heating, solar panels, and modern windows have been installed to bring energy usage down information supplied on teams (Cambrian News, 2023). Improvements that could be made to lower operational energy are set out by the carbon trust, who states that the annual energy cost from the FHE sector are around 200 million pound or 3 and a half million tonnes of CO2, they state that this figure could be reduced by 20 percent a year illustrated in figure 8. When looking at the advice from the carbon trust they advise to look at the building fabric as two thirds of energy consumed is lost through the building fabric, they also state if the building has damp, this figure is much more. When looking at Lampeter they suffer from damp, so this needs to be looked at and addressed, so looking at the advice set out about the building fabric, it would be wise to bring all windows and doors up to current legislation, add insulation to any and all areas that allow installation, look at all electrical systems i.e. lighting, appliances, technology and change them to the best items allowed by the budget. It is also especially important to have the modern technology correctly installed, maintained, and set up correctly, as for every one degree Celsius, we use an extra 8-10 percent fuel consumption. It’s important to also look at the smaller changes that can be made, such as the choice of flooring, curtains, blinds, and furnishings as these can add energy saving (Energysaving.GOV, 2023). Looking at the changes recommended by the carbon trust, if implemented not only do they save operational energy, operational cost and building condition, but also contribute to the wellbeing and comfort of the users, of the university as sick building syndrome is caused by poor ventilation, poorly maintained buildings, cold rooms, hot rooms and many more factors that can be controlled by good practice (NHS, 2023) (Carbon Trust, 2023).

[image: A diagram of energy use
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Figure 8Energy consumption in the FHE sector (Carbon Trust, 2023).
 
• Cost of operations and maintenance 
Historic England state that conservation planning, surveying, and recording, assessment and planning programmes of maintenance and repair will lower the costs of operations and maintenance (Historic england, 2013). It’s important to look at Planning (Listed Buildings and Conservation Areas) Act 1990 and Historic Environment (Wales) Act 2016 before doing any work on listed buildings, these can be viewed at Historic Environment (Wales) Act 2016 (legislation.gov.uk) and Planning (Listed Buildings and Conservation Areas) Act 1990 (legislation.gov.uk). The operational cost will be reduced with the information from this piece of work, by looking a t the recommendations advised such as improvement of the building envelope, technology implemented, maintenance and correct fitment and set up of the technology, 

• End of life reuse/recycling 
The end-of-life reuse applications for this building could be, to dismantle and reclaim the stonework, leadwork, rooftiles, timber, fixtures, fittings, decor, and modern technology as these items are in high demand for renovation works for buildings of this era and modern builds with old materials incorporated. It’s becoming more popular for architects to use reclaimed materials for one of builds, but it’s not a new idea as the romans used this idea called spoila which translates to spoils, they implemented the idea of circular design which is using materials from one building on another, rather than disposing of it (Financial times, 2021) (Cartwright, 2018). When looking at the materials that can’t be salvaged, recycling would be the only option available for them. Looking at the advice from historic England they state, to meet the government target of being carbon neutral by 2050, we must recycle, reuse, and adapt historic buildings to the heritage counts report. Historic England state that upgrading and reusing buildings would dramatically improve a buildings energy efficiency and would make much better energy savings, this is worked out because the embodied energy would not be lost by knocking it down (Historic england, 2020). 
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Executive Summary

Client: University of Wales Trinity St David’s

Project:  Library (Lampeter Campus)

Procurement Framework:  OJEU Notice ref: 2017/ 023-040651

Date: 10th December 2019

PROPOSED SOLUTION COSTS

QUIS state of the art LED Lighting (manufactured and distributed in Havant, Hants, UK)

‘with Enlighted Smart Sensors £149,588
COST RECOVERY AND NET CONTRIBUTION TO BUDGET (20 Years Lifetime)

Full Cost Recovery 9.7 Years.
Net Contribution to Budget £345,642

(Figures based on an increase in electricity costs of 8% per annum and is inclusive of
Government funding interest rate of 3.5%).

ENERGY AND CARBON SAVINGS
Current kWh (electricity) per annum 98,376 kWh
Solution kWh (electricity) per annum 11.894 kWh
Total Energy Savings per annum 86,482 kWh
Current Carbon per annum 20.17 tonnes
Solution Carbon per annum 244 tonnes
Carbon savings per annum 17.73 tonnes
Total Lifetime Carbon Savings (20 years) 354.60 tonnes
WARRANTY

All parts and labour are warrantied for 10 years making the installation risk and
maintenance free.

‘This project is eligible for £120,000 Salix funding at 0% interest which would bring the
payback down to 7.67 years with an annual cost increase in electricity of 8%.
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Figure 1 FHE — percentage enersy use
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