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[bookmark: _Toc508221996]Introduction 
This report is about Lampeter University accommodation to upgrade the accommodation on the campus. When upgrading these buildings the sizes of the dwelling cannot be changed only changes that improving the sustainable conditions can be carried out. When upgrading the accommodation it has to be as sustainable as possible to make the. The whole class was set to upgrade a certain part of the accommodation, my part to upgrade is the heating system. To be able to realistically determine the best upgraded heating system it is important to know what is available locally, passive measures, mechanical measures, while also considering flexibility for any future upgrading that is necessary. To be able to undertake the upgrading of the heating system a survey was carried out in Lampeter Campus giving us time to take pictures and information for the report. In this report it will concentrate on the C block of the University halls and how this accommodation building will be upgraded and why.
Water heating system
From the research there shows many types of water heater systems that can be installed into the university accommodation. These types are:
· Heat pumps (ground, water, and air)
A heat pump is an air source that absorbs the heat from the air source, water, and air. The heat is then sourced for the radiators, hot water for the accommodation, underfloor heating, and warm air convectors. The advantages for the University is that it saves on bills, income off the government from the scheme ‘Renewable heat incentive’, can heat the accommodation as well as heat the water, minimal maintenance required. There will be required space needed to fit the pump outside which is not a problem from the survey that was carried out, and also if the whole of the accommodation is being upgraded with this type of system it will reduce costs when installing this. (energysavingtrust, 2018)
· Solar water heating system 
A solar water heating system is where a flat plate collector is fixed on the roof tile where it collects sun light to store energy to produce hot water for the accommodation. The advantages of using this technology is that the cost of heating the water will be free and the only cost will be the price of installation, it does not need much maintenance only normally every 10 years, and also the government incentives for dwellings that use renewable energy for heating systems. (GreenMatch, 2018)
· Electric hot water cylinders
An electric hot water cylinder is an electric component in an insulated tank to heat the water to a temperature set by a thermostat. This reduces the bills for the water as it uses less fossil fuels. (authority, 2017)
· Gas hot water cylinders
A gas hot water cylinder system is where it burns gas to heat the water that is in the water cylinder to a certain temperature. This system normally runs on natural gas. A disadvantage of this type of water heating system is that it is relatively expensive, fixed charges for reticulated gas supply, greenhouse emissions that are burnt will add to climate change. (Authority, 2017)
· Heat pump water heaters
Heat pump water heaters uses a refrigerant so it can separate the energy from the outside air which will heat the water in the tank. The advantages of using this pump is that the tank can be situated inside or outside due to their being two types of pumps, it can be used for central heating for the accommodation, is good for locations that do not have direct sun light, the bills will be lower. The disadvantages of using this type of pump is that the buying and installation of this is expensive, the warmer the temperature it is outside the more sufficiently this will work and in Wales from research it shows that the warmest average temperature from a month was 180c. (YR, 2017) This shows that the technology would not work sufficiently from the temperatures showing in figure 1, and needs protection from erosion. This would be the second highest rated sustainable water heating system but due to the cold weather in Lampeter I do not think this would be as suitable as the chosen water heating system. (EECA, 2017)
[image: ]
Figure 1: This shows a table of the weather in the past year (2017) in Lampeter.
When researching the topic area for water heating systems. It shows that the solar water heating system for heating water is the most eco-friendly, latest technology, and saves on bills for the university due to less gas has to be used to heat the water with this type of system installed. The advantages of using the solar water heating system is that this system will work throughout the year, hot water costs will reduce due to the sunlight being free energy source, this heating system will reduce the carbon footprint emissions due to less carbon dioxide emissions. The disadvantage of this system is during the winter times when the temperature is cooler the boiler will need to help heat the water that is generated due to the water not reaching a hot enough temperature, the technology will not work if the building is facing towards the south as it will not have the sufficient sun light that is needed to heat the water. The way that the solar water heating system works is that flat plate collectors is fixed onto the roof tiles, the flat plate collectors collect heat from the sun which then heats up the water that is in a hot water cylinder. I decided to use this as it has many advantages as stated above and also that the Lampeter University has good access to the sunlight, it has enough room to replace the old hot water tank that is in block C when temperatures do not go below freezing, and also the university may be able to reduce costs of living in the accommodation due to the bills being reduced from these eco-friendly methods and reducing the amount of energy.
[image: https://www.energy.gov/sites/prod/files/styles/borealis_photo_gallery_large_respondxl/public/energy_star_solar_water_heater.png?itok=-jbnd0M5]
[bookmark: _GoBack]This shows the money saved using solar water heating system compared to a gas heating system in dollars. 
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Image 1: This shows the water tank system in Lampeter University Campus.
This picture was taken from my camera in the accommodation block. This picture shows that this water cylinder tank is not sufficient for the water heating system but is in working use in the current accommodation buildings. This meaning that a new suitable hot water cylinder needs to be replace the old one which is no problem as there is sufficient space to store it. (Energysavingtrust, 2018) For the water heating system and heating system to be able to operate sufficiently it needs an updated heating system.
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New installation of a new heating system for the accommodation is needed. To see which type of heating system that is necessary as this is a major part for this report due to this is one of the biggest heating systems that will be needed to update to make it sustainable. 
The types of heating systems that can be installed that are accessible in the market are:
1. Solar heating
The solar heating system works the same as the solar water heating system. This is achieved by the radiation from the sun rays reflecting off the solar panels which leads to the central heating system. This is a good way to cut down money from bills and to be environmentally friendly, and provides 40-60% of water requirements in a dwelling. The disadvantages of this is that during the winter times and when there is limited sunlight then the solar heating system will only play a small role which will rely on then go back to rely on the gases for example oil to keep the system running, also this is an expensive system so if this is not suitable for the area or dwelling designed for then this will be a waste of time and money. (centre, 2017)
2. Solid Biomass
A solid biomass heating system is where wood pellets, or logs are burnt to produce central heating and the boilers will also reach the appropriate temperature. This is a good heating system due to it saves money on heating bills, benefit from the government scheme called ‘Renewable Heat Incentive’, it produces low carbon dioxide. The disadvantages of this system is that it needs regular maintenance cleaning the ash, the costs of a an automatically fed pellet boiler for an average home costs between £9,000 and £21,000, including installation (trust, 2017) (services, 2018)
3. System boilers
From the research shown and gathered from going to the University it showed that their old system was an old type of system for the boilers which meant that it was not sustainable, eco-friendly, and cost a lot on the bills. An updated System boiler would be the most suitable boiler to install instead of the commercial type of boiler due to the accommodation is in blocks so the lay out is similar to a dwelling. A system boiler is where a cyclinder is installed so then hot water can be stored in the tank. In this system the water system mechanisms are installed in the boiler making it easier and more efficient to install. With the commercial boiler they work with the solar water heating systems which enables the dwelling to be more eco-friendly this enabling the property owner being able to save on bills. Other advantages of this system is that it is ideal for dwellings that have multiple bathrooms as it can cope with this boiler, there is constant hot water available in the dwelling with as many taps running at the same time. With these benefits of using eco-friendly systems it also allows to have a commercial boiler as a backup in case of an emergency. (bosch, 2018) (Knight, 2017)
4. Heat pump (non-geothermal)
A heat pump is sourced from the ground next to the dwelling where there is a ground loop that will allow water and anti-freeze to me mixed from the ground source heat pump. This process happens by the heat from the ground is absorbed into the water and anti-freeze which passes by the heat exchanger to the heat pump. the advantages of this heat pump is that the ground stays a constant temperature throughout the year meaning the pump will not be effected by the weather, due to the space that Lampeter University has it shows using this method would not be a problem because of the ground loop installed. The longer the ground loop is installed the higher amount of heat it can extract from the ground, from using this system is will save money on the bills, the heat pump has a no carbon emissions meaning it is eco-friendly method, the heat pump also does not need much maintenance needed as the heaters can last around 10 years, the heat pump can be used for the heating of the radiators in a dwelling and also the heating of the water. (EnergySavingTrust, 2017) (EnergySavingTrust, 2017) (EnergySavingTrust, 2017)
5. Electric heating  
Electric heating is achieved by heating a dwelling using an electric heater. The most efficient type of electric heating pump is the night storage heaters. This is where the electricity is used at night time when the electricity tariff is at its lowest tariff to heat up heat retaining bricks. This allows the night storage heater to let out heat gradually and to keep the dwelling at a constant temperature the next day. The advantages of using electric heating is that it is much cheaper to install electric heaters than gas heaters and do not require any piping, electricity is available anywhere in the UK. The disadvantages of using electric heating is that it is very expensive to use electricity as a power source, extra heating could be needed to heat the house if the electric heating is not sufficient. (Simmonds, 2018)
After researching, evaluating, the most sustainable method types of heating that can be installed into the new accommodation blocks, it shows that the heat pump is the most suitable type of heating source. The reasoning for choosing this type of heating is because this is an eco-friendly heating system that is not effected by the weather or temperature due to the underground temperature unlike other systems that are effected by temperature and sun, because Lampeter University has a lot of ground it is easy to put large amounts ground loop to enable sufficient amount of heating for C block, it will reduce the costs of bills, reduce carbon foot print and emissions, the heat pump is also very sustainable as it needs limited maintenance and can expect to last for around 10 years. Using this system will  reduce energy use by 30%-60% (energy.gov, 2017)
[bookmark: _Toc508221998]Windows
When attending Lampeter University to carry out primary research the windows that were in accommodation block C were all single glazed windows. This showing that the windows are out dated and do not meet the same insulation standards and performances of the current standards. When selecting new types of windows into the accommodation block it is important to consider that the windows are sustainable, meet new regulations to get the best performance to sustain room temperature, and to pick a type of window that will be suitable for the accommodation. 
There are many types of windows that can be selected for Lampeter accommodation. These are:
· Double glazing – Double glazing is where there is two panes of glass that is separated with a layer of air in between the panes. (which?, 2018) The advantages of installing double glazing windows is that it keeps the house thermally insulated meaning that the house stays at a consistent temperature, there will not be any drafts as the window will be air tight, save money on heating bills as the heating will not be needed to be used for long periods of time, it will reduce outside noise, there will be less condensation in the inner side of the window, and also increases security to the accommodation. (Anon., 2016)
· Triple glazing – Triple glazing window is where there is three separate panes of glass that is separated by an insulating gas. The advantages of this is due to there being three panes of glass it makes it much harder for the warm air to escape as 20% of heat in the dwelling is lost from the windows, noise reduction from outside due to the windows being thicker, reduce bills as it will help to retain heat. Triple glazing windows is normally installed in countries that have cold climates, for example Norway, added security as the dwelling will be harder to break in to with the thicker glass. There are many disadvantages of installing triple glazing. These are; the price of installation is expensive, may reduce light in to the dwelling, the amount of panes of glass that is installed can damage the wall due to the weight, and the investment will take a long time for a return due to the expenses of the window. (experts, 2017)
· Secondary glazing – Secondary glazing is where an additional pane of glass is fitted in the inside part of the dwelling. This method is not as effective as double glazing but for example if you live in a listed building then this may be the only alternative due to laws and regulations. This method also will help reduce bills, prevent drafts, and to make the performance of the thermal heating of the dwelling increase. (energy, 2013)
After carrying out the research to see which type of window is most suitable for the Lampeter University accommodation block I have come to the conclusion that double glazing windows would be the most suitable. This is because the performance of double glazing and triple glazing window types is very good for thermal insulation compared to the secondary glazing. Due to double glazing windows are much more affordable to install than triple glazing windows the double glazing was a much more sustainable and affordable choice and both types of windows will reduce bills, reduce noise pollution, and make sure there are no drafts that will reduce the temperature in the accommodation block. When selecting the double windows it is important to select the highest energy rating so then it will be the most energy efficient for the accommodation.
[bookmark: _Toc508221999]Radiators 
When gathering primary research at the University in block C it showed that there were 19 radiators all together in the block. The only problem with this was that the radiators were very outdated and would not meet the requirements needed to meet the standards expected in a modern dwelling. Due to the heating system selected the type of radiator that is chosen has to meet the requirements for the radiators to function properly with the heating system. The new radiators will replace the same position as the old ones. The type of radiator that will be most reasonable for the accommodation block to install is a double panel, double convector type of radiator. This is because more the panels that the radiators have the more heat it will give off and all radiators have similar efficiency. This shows the equation needed to work out the appropriate size radiator:
Length = Heat Demand (Watts) / (X*62)
Where X is a factor. 0.09 is for single panel radiators with no convector, 0.13 for single panel convectors, 0.19 for double panel convector and 0.24 for double panel double convectors. 
It is important to install radiators underneath windows or on external walls because these are the coldest parts of a dwelling. (age, 2018)
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After writing this report on how to upgrade Lampeter University Accommodation block C’s heating system I believe that the methods that have been chosen are the most suitable for the University, the most sustainable methods and materials due to the new upgrades have an expectancy time until it needs replacing, and by using eco-friendly, and energy efficient methods to save on bills, save water and electricity.
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