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1.0 Introduction

The building this case study will investigate is the Lampeter university campus, more specifically the St David’s Building (Known by students and staff as the Old Building). This building was built between 1822 and 1827 and is home to a large collection of around 35,000 books as well as medieval manuscripts and other archived materials that have been donated to the library over the last 200 years. (www.uwtsd.ac.uk, 2023) This building is under the University of Wales Trinity Saint David’s group and is located on College Street, Lampeter. 

[image: ]
(Areal image of Lampeter university, currently being used as the groups Facebook cover photo. (www.facebook.com, n.d.))


1.1 Purpose and Usage

When this building was founded back in 1822 by Bishop Burgess it was originally intended to educate the churches clergy. This would likely mean that the buildings original use was for the education of religion, arithmetic, and languages primarily. In 1828 the university received its first chartership which is a professional accreditation that the modules or courses in the university have real career value. Over the years since the university was founded a variety of subjects have been introduced including Archaeology, Theology, creative writing, and many more. This shows that the usage of the university, while staying similar to its intended purpose, has adapted over time. (www.uwtsd.ac.uk, 2023)




1.2 Age

[bookmark: _Hlk155805471][bookmark: _Hlk155892047]The building being discussed was designed in 1821 by C R Cockrell and construction finished in 1827 however there was discussions to build the college for Welsh clergymen back in 1803 by Thomas Burgess. (coflein.gov.uk, n.d.)

1.3       Architectural Style

[bookmark: _Hlk155892928]Designed by C R Cockrell, now described as on of the “pre-eminent neo-classical architects of Britain”, between 1819 and 1821. (cadwpublic-api.azurewebsites.net, n.d.). Lampeter university is one of the oldest surviving universities in England and Wales being predated by only Oxford and Cambridge. The style of the building is simplified Tudor Gothic that has rendered slate roofs and has a minimal use of ashlar.  The structure is made up of four ranges intersecting at the corners, providing an aesthetically pleasing corner treatment with projecting coped and shouldered gables slightly set in from the range ends. The south front of the building has a flush entrance tower and within the quad of the building there are corner tower stairs capped above the eaves level. (cadwpublic-api.azurewebsites.net, n.d.). the windows also follow form with their Tudor-Gothic style as they are comprised of cast-iron, small panes and are flat headed. Each window has a Tudor-arched head to each light. Most windows consist of 2-light configurations with painted cast-iron frames, while larger mullion-and-transom lights adorn the end gables. The buildings gables have stepped diagonal buttresses that are used to accentuate them, and the main ranges include a moulded ashlar plinth at sill level. (cadwpublic-api.azurewebsites.net, n.d.).

The ground floor windows contain hoodmoulds on the outer façade. There is a continuous drip course that extends over the upper windows and an even larger moulded ashlar eaves course that is interrupted by cast-iron bosses with rosettes, a JSH monogram, or the college arms. (cadwpublic-api.azurewebsites.net, n.d.).







1.4	External Façades 
The South facing façade comprises of a 1-5-1-5-1 pattern of bays and has centre ashlar archway with a narrow oriel above and a tower with an attic window. The tower also has a plaque with Hanoverian arms and a battlemented parapet. The courtyard face of the tower has a simpler design sporting 3-light mullion and transom window at first floor with no plaque. The archways within the quad have a simple 4-1-4 bay elevation with doors in the second bay each side in the centre. The East and West faces are simple 8-window ranges with 2 doors on the inner quad faces. The outward facing West face contains 1-9-1 bays with a porch leading to the principal’s office and the outward facing East face is a 1-8-1 bay design with gables used throughout (cadwpublic-api.azurewebsites.net, n.d.).


1.5	Listed Status

The old university building is a grade II* listed building. This is due to the architectural importance of the building as well as the historical and cultural significance the building has (cadwpublic-api.azurewebsites.net, n.d.).
























1.6	Number of Rooms

The original building, now known as the Saint David’s Building or old college building by students, is composed of around 70 rooms (estimated from floor plan found on RIBApix, n.d.). It houses lecture rooms, common rooms, student common rooms, admin offices, The Old Hall which used to be the main food hall until it became badly damaged over time and fell into disuse until it was restored in 1991. Now the room is used for format meetings and dinners, conferences, and some examinations. Another room in the old building is the St Davids Chapel. This room was consecrated in 1827 and was later rebuilt in 1879 under the design of architect Thomas Graham Jackson. It was then reopened in 1880 and has remained the same since. The room is now used for religious gatherings and celebrations. (coflein.gov.uk, n.d.)
[bookmark: _Hlk155893038]The Founders library is one of the main selling points of the university as it was, until recently, used to hold all the university’s oldest prints including pieces of medieval literature. The new library was later built nearby on the campus to house the books as it was found that the founder’s library did not have suitable conditions to control the temperature and moisture of the old literature held by the university. (coflein.gov.uk, n.d.)
[image: A drawing of a building
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(image of Old Building found on RIBApix, n.d.)





1.7	Economic Value of Building

Being a university in the centre of a town in Wales adds a large boost to the economy in that area as not only does the building create direct economic value by creating jobs such as lecturers, staff, caterers etc. The university also adds economic value by creating opportunities for residents of the area. Residents with a higher education are much more likely to receive a higher paying job so the university offering this higher education is likely contributing to these higher paying jobs in the area. Not only is the addition of a university in the area creating jobs through its education and its employment of staff but the building has also undergone renovations and new construction, creating more jobs for construction workers in the area, which benefits the local economy.

A further way in which the building is adding economic value is by having students travel into the town for education, most of which will find residence there during their education which will add to the local economy of the area.

1.8	Social Value of Building

The university’s library directly improves the social value of the area as it provides education for residents of the town. The university’s library also adds social value to the area as it is a building that demonstrates the history of the area, not only by the way that it is built but also with the knowledge the building contains.

Another way the building adds social value to the area is by bringing in people from other areas. This creates cultural diversity in the area as people seeking education will travel around the country and from different countries to attend the university. 

1.9	Environmental Impact of Building

Being an older building the environmental impact this building has on the area would be rather negative. Due to the time most of this building was built the standards for heating and lighting usage would not have been where they are today therefore impacting the environment negatively as more gas and more electricity would be needed to keep the building comfortable. Fortunately, some of this negative environmental impact has been offset by the installation of solar panels on the roof of the building, generating a portion on the building’s energy sustainably.

2.0	Key Principles in Construction
One of the key principles in the construction of this building is the aesthetics of the building. This is demonstrated by the intersecting ranges of the building, the protruding gables, hoodmoulds, and plaques. This is an aspect of comfort in building principles as aesthetically pleasing designs can create a comfortable atmosphere for the staff and students.
Another of the buildings principles is sustainability. Although this is shown somewhat in the original design, using thick masonry wrapping around the building a lot of the building’s sustainability features come from renovations such as the new windowpanes put in to trap heat or the lumber used to fix leakages in the walls. 
Another key principle that could be argued in the case of this building is security. As the main building is comprised of four ranges that intersect to make a quad in the middle, it could be argued that this was done originally for the safety of the students. This also adds to the comfort element of the building which translates to students feeling safer and more comfortable within their studying environment.
One of the key principles that must be considered today is preserving the history of the building. This includes any alterations, expansions, or restorations. As this building is a listed building there are very specific laws that protect the building from alterations that take away from the cultural or historical significance of the building so these laws must be considered when expanding or restoring the building.

2.1	Internal Materials Used
The main materials used for the internals of the building are stone floors on the ground floor, plastered finish walls to protect the interior from external elements and damage, plastered finish on the ceilings for comfort, concealing piping and allowing for an even coat of paint. The upper floors are supported by timber joists and there are stone floors laying upon them, most of which are carpeted. There are also timber fittings in the interior such as wooden windowsills in certain rooms and skirting boards (coflein.gov.uk, n.d.).








2.2	External Materials Used

The external of the building is stone masonry with use of ashlar throughout for more intricate details. These were likely used as they were cheaper materials at the time allowing for higher levels of detail where needed. The roof is slate, the stacks shown in the above image have been replaced with black brick for structural purposes however they were previously stone (coflein.gov.uk, n.d.). There are also stone gables running along each range of the larger building. These are for aesthetic purposes as well as structural soundness. The windows are also set to follow the aesthetics with their metal framing and patterned design. The glass panes are only single paned so are poor for insulation. (cadwpublic-api.azurewebsites.net, n.d.). 
[image: A large building with a clock on the top
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(Image of facework of St Davids Building, www.wikidata.org, n.d.)









2.3	Heating 
The buildings heat is supplied by a boiler system with pipes running to radiators throughout the building. The heating system is in a remote boiler room to the Northeast of the Quad. There are two separate circuits, four pipes in total, supplying heat for the whole building. These pipes begin in the boiler room on the Northeast of the Quad and end in Block H, in the roof space. (Holloway Partnership, 2017)
According to the documents supplied by Ceredigion council, the heating has been reported as not working in many rooms and many blocks have been reported as being too cold. (Holloway Partnership, 2017)
Although the documents are from 2017 a lot of the problems including the boiler which is now very old and has its best days behind it, have not been addressed, still standing today.
The radiators used are pressed steel panel radiators and there are also some “hospital” style radiators (lightweight pressed steel panels) used throughout the university. None of the radiators have been thermostatic valves and some even had spanners attached to them to allow staff to adjust them. (Holloway Partnership, 2017)
The pipes supplying the radiators run through the roof space and drop into the blocks where necessary to supply heat. All of these pipes dropping down are exposed and uninsulated.
Some of the showers in the building are also using extractor fans which discharge into the roof void which is against building regulations. (Holloway Partnership, 2017)












2.4	Lighting
As of 2019, the Lampeter campus has been equipped with “state of the art” LED lighting manufactured by Havant, Hants, UK. These lights are equipped with Enlighted Smart Sensors. This is done to save electricity in the building, saving money and decreasing their negative environmental impact.
[image: A white and black document with black text
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	(Image provided on Microsoft Teams Files)
Above is an executive summary presented by Intelligent Lighting Solutions showing the cost, energy saved, and carbon saved in just the library portion of the building from installing sensor LED lights. As you can see, the amount of energy saved is considerable. This would lower the university’s environmental impact massively.










3.0	What is good about the building? 
There are many good aspects of the building including the aesthetics of the design and how it integrates student life and community so well with the accommodations integrated onto the campus however one of the aspects which is worth pointing out is the buildings energy usage. 
Considering this is a building built in 1827, the amount of carbon dioxide produced by the building is commendably low. In the buildings most recent operational rating carried out by the government the building had a B rating which is very good for a building of its age.
Operational ratings are ratings produced by looking at a building’s energy consumption over the last 12 months and this is a regulation brought in by the Department for Levelling Up, Housing and Communities. All energy certificates must be displayed for the public to see by law however the university having this high rating would be proud to display the certificate. 
[image: ]
(find-energy-certificate.service.gov.uk, n.d.)

Last year, the university received a “C” rating for their operational energy rating so gaining a “B” rating is an improvement and shows the university staff and owners are working to better the building as much as possible.
[image: A screenshot of a computer
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[bookmark: _Hlk155963133]	(find-energy-certificate.service.gov.uk, n.d.)

4.0 What could be done differently?
Although it is hard to comment on the construction that is so old and holds such cultural and historical importance to the area there are a few things that could have been improved to make the building more environmentally friendly and economically efficient.
One change that could have been made during its construction would be the project lead time. 3 years to design and nearly 6 years to build is a long time by todays standards. A shorter build time would reduce the cost of this build significantly. The university cost around £16,000 when it was built which in todays currency would be around £2.6 million adjusting for inflation (archiveshub.jisc.ac.uk, n.d.).
Another practice which would have been done differently today is the way the building is constructed to trap heat. Most of the insulation of the building comes from the thick masonry surrounding the building however there were also many single paned windows installed to the building at the time, allowing for large amounts of heat to exit the room. Insulation is still an issue today with the building as when on a tour of the building it was noticeably cold and space heaters were often used to insulate larger areas that the buildings heating could not heat quickly. Some of the insulation elements of the building have been replaced such as most of the windows being replaced for double glazed windows to trap heat but a lot of the insulation issues still occur.
[image: ]
(Recommendations made by government employee after operational rating, take note of the recommendation to seal the building to help trap heat. (find-energy-certificate.service.gov.uk, n.d.))





5.0	What Can be Improved?
Although the building does show commendable figures for energy used and carbon dioxide produced, there are always aspects that can be improved upon, especially with an old building that was built under different ideals and standards to today.
5.1	End of life usage
From current research, there are no findings on end-of-life plans for the building. Whether it is restoration, retrofitting to certain aspects of the building, dismantling features to be fitted onto other buildings or recycling materials such as the stonework, fixtures, or roof tiles it is worth looking into an end-of-life plan for the building. End-of-life plans are becoming more and more relevant as the amount of waste in construction is increasing. A statistic from Davies, Langdon shows that 32% of landfill waste is taken up by waste from the construction or demolition of buildings so it is imperative that an end-of-life plan is put in place (www.designingbuildings.co.uk, n.d.).
One option for the building to prolong the life is to have a survey on the building taken by CADW to ensure that the building has no problems such as old timber, broken fittings, or cracked stonework. CADW can then advise the owners of the building on how to correctly restore the building to its full health before any detrimental problems arise. 
An option that should be taken into consideration for the end-of-life plan is the dismantlement of certain features such as the hoodmoulds, plaques, gables, or some of the stonework. This allows for the work to be reused in other historic buildings or preserved within the town should the residents want to keep a part of their cultural heritage after the building is long gone.
5.2	Operational energy use
Operational energy use is the energy consumed by the day-to-day operations of the building. This includes lighting, heating, cooling, appliances used, and any other daily energy consumed. 
For this building, the energy consumed by lighting the building is now very low due to the LED sensor lights installed recently in the building so that is not a concern that needs to be rectified. The energy used to heat the building is a concern. The amount of gas used up in the building is high. This is caused by the old boiler system in the building, small radiators (some of which have been reported not as working) and the poor insulation due to single paned windows still being used in many parts of the building. An update to the heating system could benefit the university as heaters that are not faulty will contribute to the heating of a room much more effectively, meaning less energy is used over time.


5.3	Cost of Operations/Maintenance
[image: A screenshot of a computer
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(Images taken from Job List file, sourced on Microsoft Teams files)

The above images are taken from the job list from Lampeter university’s faculty team. This shows a very small amount of the maintenance requests by the students and staff. As you can see here a fair few of the requests are about the radiators. This shows that the maintenance required due to the poor heating of the building is quite high.
This can be resolved if the university invested in a new heating system with new radiators. The most environmentally friendly option would be to use a heat pump or a pellet boiler. Pellet boilers are biomass pumps, like heat pumps, these are cutting edge renewable energy technology. These are slowly becoming a more popular option in an environmentally conscious world. Using a heat pump or pellet boiler will reduce the carbon produced by the building as the large building requires a lot of energy to heat. Using a pellet boiler could be an effective option for the university as they will not require the university to replace all their old radiators, only to fix all the faulty ones to allow the boiler to work effectively. (Hargassner, n.d.)
Due to the cost of maintaining the building being quite high, it can be assumed that the cost of operations would also be high as this involves the cost of energy used, labour, utilities, and general and administrative costs. 
The best way to reduce this would be again to reduce the amount spent on energy. The previous recommendations will lower the energy cost of the building by a significant amount, leading to a lower overall operational cost.
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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 2.44 tonnes
Carbon savings per annum 17.73 tonnes

Total Lifetime Carbon Savings (20 years) 354.60 tonnes
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