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1.0 [bookmark: _Toc508374223]Introduction 

With building regulations changing more often than ever, new buildings in the 21st century are being built to a very high standard and more sustainable than ever. 
The government in the United Kingdom brought the first set of building regulations law in 1965, which were a set of perspective standards that a building process had to be adhered to. The government act 1985 brought fundamental changes to the way buildings are built and looked at. These changes saw many different aspects where inspections had to be taken to ensure these laws were being adhered to. (Gov.uk)
In this report, there will be recommendations on upgrading the student’s accommodation in the UWTSD Campus of Lampeter. This report will solely concentrate on upgrading the hot water system by adding Solar Thermal panels to the roof structure of the building ensuring that the building is being used in the most sustainable way possible. 
It is very important for developers and renovators to act responsible and work on their building to the most sustainable way possible. From waste management on the building site, to the amount of water usage used during the build or renovating process. Schemes such as BREEAM is the UK’s top grading body that helps and ensures a very sustainable process. 
 

2.0 [bookmark: _Toc508374224] Proposed Upgrades

The student’s accommodations that is being proposed to be renovated is in a very poor state and needs to have significant upgrades to the interior. Externally the building is in a positive state, where only the windows could possibly be benefiting from a change. Internally, the building would benefit from the following upgrades;
· Electrical rewire and fit
· A new plumbing and heating system will be required
· New hot water system/Solar Thermals
· New floorboards in most areas
· A new internal walling system to gain an improved thermal bridging on external walls
· If roof space is accessible – insulation to be added/Replaced
To gain these improvements the building will first need to have the internal layouts to be gutted and demolition works to commence and inspections to take place before work is carried out to ensure safety of workers within the building. 
As the campus is still in full use. The building will need to be made safe externally ensuring maximum safety to all students, staff and visitors of the university. Safety of all individuals is paramount and all health and safety rules should and will be adhered to.  Where any works are being carried out, the area will be fenced off ensuring only authorised access is allowed. No unauthorised access will be allowed into the building while all works are being carried out. 

[bookmark: _Toc508374225]2.1 Hot Water system overview 

In order to determine the best hot water system to be used, the average consumption will need to be worked out which will give an indication of how much is being used at the property in full use now. For this report, the researcher will solely concentrate on Block B of the property.
In Block B, as existing there are a total of 7 bedrooms, which can sleep a maximum of two to each bedroom. On the ground floor there is a kitchen space, and one sink to each bedroom. First floor there is one shower room with one sink to each bedroom.
 In total there are eight sinks, one toilet and one shower. 
The proposed plans show a more user friendly approach of use as a student accommodation. Proposed plans will comprise of a total of 6 bedrooms that can sleep a maximum of 8 persons. 
In total within block B there are four sinks and four showers that require hot water. 
To determine the best size of heating system to be used, the use of the hot water will have to be estimated of approximate usage of block B. 
It will be estimated that one person would require 35-40 litres of hot water per day, therefor Block B would require a minimum of 200 litre storage tank. For the student’s accommodation, the storage tank would need to be up to 1500 litre tank to keep up with the demand of hot water usage as the solar thermals would produce more than is being used at any one time. This calculation has been taken from 
There are two main solar thermal Roof panels available to consumers, there are ‘Glazed flat plate solar collector, and evacuated tube solar collectors.
Glazed flat plate solar collector panels, are constructed with layers of insulation in the back and sides and are covered by a transparent cover. This then reduces heat loss to the surrounding area and therefor improves the performance of the collector compared to an unglazed version. (Gov.uk) these panels can be mounted either onto a roof, or a façade of a building ensuring the best possible outcome. (Appendix 1).
According to gov.uk ‘a 2.3m2 panel with an annual solar yield of 900kWh/unit could result in a saving of up to £36’. 

Evacuated tube solar collectors come in 2 different forms;
· Direct flow collectors (Appendix. 2)
· Heat pipe collectors (Appendix. 3)
‘Direct flow collectors use an evacuated tube inside a U shape tube. There are three different designs of direct flow evacuated tubes for the u shape tube. These are: concentric fluid inlet and outlet, two separate tubes for inlet and outlet and the Sydney tube. The fluid in the solar system is used as the heat transfer medium and the fluid runs through a concentric tube-in-tube or a u shaped tube to the base of the glass bulb and then returns to the header. The Sydney tube is an example that incorporates a vacuum double glass tube sealed together at one end. 
‘Heat pipe collectors, uses alcohol or water in a vacuum which is used to absorb the suns energy throughout the day. Due to the vacuum, the alcohol or water will evaporate at a low temperature of 25ºC to form a vapour. This vapour then rises up the collector tube to the heat exchanger where heat transfer to the solar fluid takes place. Following heat transfer, the vapour condenses back to a liquid and flows back down the collector tube. Heat pipe evacuated tubes must be installed with a minimum pitch of 25º. 
The pitch of the proposed roof needs to be inspected prior to any installation of the solar panels to ensure it has a minimum of 25º. The roof will also need to be inspected to ensure it is in a good enough condition and a structural engineer will need to be employed to gather relevant data to ensure the roof can take the load of all solar thermal panels. 
There are two types of heat evacuated tube collector; a dry connection and wet connection. In a dry connection collector, the condenser completely surrounds the collector tube. This provides good heat transfer between the tube and the heat exchanger and allows for tubes to be replaced without the need to drain the solar fluid. In a wet connection collector, the tube is submersed in the heat transfer fluid. Therefore, if a tube needs to be replaced then the system must be drained to do so. (Gov.uk) 
It has been estimated that there are over 1 Million homes with solar thermal panels. Gaining solar thermal to Lampeter University would be of a large benefit to the university and students that will benefit from this. 

Attached with this report is a proposed roof plan, outlining the basics of the accommodation and how many roof panels will be laid on the roof, and showing how many solar thermal panels are required for this property. This gives a good view of what the roof will look like once the solar thermal panels have been installed. (Appendix. 4) 


[bookmark: _Toc508374226]2.2 Consumption 

The details and exact size of the current boiler is unknown, and to determine what output he boiler gives can only be estimated for the student accommodation, with the amount of bedrooms; heating and hot water it needs to produce a large amount. The larger the property the larger Kwh boiler would be installed to keep up demands of hot water and heating. A typical 3-4 bedroom home, can would have an average of 28-34Kwh boiler installed. The size of boiler within the Lampeter University is clearly a very large boiler to keep up demand of the whole university, including the student’s accommodation. Adding solar thermals would reduce the amount of energy the boiler uses to produce hot water which would be a large gain for the university, for cost savings and also to make the university more sustainable than it’s already heading. 
According to the Centre for Alternative Technology, the rule of thumb for the amount of solar thermal panels are 1 Square Meter (m2) per person living in the accommodation. This would give a rough estimation that block B would need 8 M2 of solar thermal panels. One proposed solar thermal panel equates to 2m2. In total, Lampeter University’s student accommodation would need a total of, 64m2 coverage of solar thermal panels to produce enough hot water for the accommodation. (info.cat.org.uk) 
The proposed solar thermal will be the evacuated tube solar connectors – Heat pipe collectors. With a total of 64 2m2 of solar panels on the roof, this will supply enough hot water for all users within the accommodation throughout the year, and the use of the boiler as a backup when solar thermals are not producing enough to keep up with the demands of hot water being in use, this would primarily happen, if many of the users are using hot water at the same time. This would be quite likely due to the times of lectures and when students may have to use the showers etc.
Producing enough water for a large amount of people to use at once would require a holding tank, this holds hot water when it is not in use, therefor having hot water almost instantaneously when the tap etc. is turned on. In a conventional home, the hot water tank, would usually be kept in the loft or in a cupboard and wouldn’t be a very large one. A 200 litre holding tank would be sufficient enough for a typical 3-4 bedroom home. For the student’s accommodation, this tank would have to be far larger to collect any hot water that is produced from the solar thermal panels as there will be so many on the roof. 




3.0 [bookmark: _Toc508374227]Secondary Measures 
There are many other possibilities for renewables for the student’s accommodation. The most beneficial renewable would the ground source heat pump, as there is a large amount of ground to be able to dig trenches for the coils to be laid. The heat pump will not heat the whole university campus, however the efficiency and cost saving is a large benefit to the university. 
Ground source heat pumps, can be used for hot water or heating and uses the natural heat from underground and the fluid within the coils heats up and provides heat to radiators, and to hot water tanks for storage. (gshp.org.uk)
If there is any space on the roof the possibility of Solar Photovoltaic (PV). Solar PVs converts solar radiation into direct current electricity, a campus as large as Lampeter would need many solar PVs to keep up with demand. Langwith, J. (2009).
Other possible renewables that could be used are:
· Biomass
· Wind turbines 
· Hydro Power
· Solar roof tiles
· Window solar panels 
· Micro waste to energy
These could save a large amounts of energy between them and lowering the Co2 levels globally.

[bookmark: _Toc508374228]4.0 Summary
To summarise, it is clear that solar thermal panels would be a great benefit to the university and students in the accommodation. It will provide a sufficient amount of hot water to enable all to be comfortable with in the campus.
The main outcome is to gather enough solar radiation to provide a sufficient enough of hot water within the student accommodation. 
The proposed roof plan shows 32 solar thermal panels, and equates to 64m2 of coverage. This is a large enough system to provide hot water to the accommodation that is being proposed. According to the research made, the solar panels are located on the south facing roof and south-west facing. They are orientated to maximise the amount of sun UV that it caught within the solar tubes to heat enough water that is useable. ‘Yes Energy Solutions’ have shown that one 2m2 solar thermal panel can produce 1000 watts, or 1 Kwh, which proves that this system can produce up to 64 kWh per hour with good sunlight. This will take a large amount of pressure off the use of the boilers to gain hot water, as well as using less gas and energy within the area. (yesenergysolutions.co.uk)
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Appendix. 4
Appendix 4 is attached separately. 
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