

Block C rooms 12-17

Introduction 

This assignment is going to look at The University of Wales student accommodation situated in Lampeter Campus. A discussion will be made and analysed on making adaptions to the building which is a listed building. Contents will include a sustainable system that can be put in place while considering building regulations. Considerations will consider the existing constraints of the
upgrade works, and how construction will take place. Measurements will be carried out with an in-depth survey and feasibility on what requirements can be made and how additional works can be added once funding have become available. A new heating system will be discussed and why a certain system has been chosen to heat and run within this building.
 
Lampeter campus is a listed building which 'listed' mean they require special protection or are of historic interest or special architecture. This paper will specifically focus on the upgrades of Block C which contain rooms 12-17. The key area is to explore in depth is the Heating system focusing on the energy efficiency and the link to building regulations.
The University student accommodation Block C is dilapidated and has quite a few obvious defects. The current heating system being used is a centralised gas boiler heating system with a water tank in the loft space. There are 17 radiators on the ground and first floor, with an extra 2 in the loft space. There is an accessible stair case by the stairs on the first floor. The 19 radiators in block C are pressed steel radiators and most of them are located under the windows. (Can see in appendix 1)
A visual survey was carried out to make note of all the defects within the building (Block C) with consideration to renew or upgraded for the university building. 
Considering the external of the building and its protection under listed buildings the system that will be chosen will be situated internally, while considering all internal finishes. No flues or pipework will be driven through the protected facade. 
The heating system that have been chosen to upgrade the existing centralised gas boiler heating system is, the Air source heat pumps (ASHPs) this system is ideal because it can be used to heat underflooring systems which the Block C will continue to use, it will also be used to heat radiators, convectors and gives consistent hot water to the accommodation. Air source heat pumps are a way to heat the accommodation by generating its own heat. 
Heat that flows or is absorbed from the air has a very fairly low temperature then turns into a fluid. This it goes into a compressor where it passes through then the temperature gets increased and transfers the highest heat temperature to the hot water circuits of the property.
The generated heat by the heat pumps can be used in many ways such as underfloor heating systems, radiators. They use large amounts of electricity to function but renew the energy produced.
Heat pumps produce lower heat temperatures over periods of time compared to gas and oil boilers. 
which will potentially save the university money on high energy bills. (Anon, n.d.)
Installation of heat pump system can cost a company on average £7,000 up to £11,000, however to run the costs will vary on several factors depending on room sizes and how well insulated they are. There will still be fuel costs with heat pumps due to still being run on energy, but considerations to add solar water heating in the summer or when more funding becomes available would be an option to add in the future which will help keep efficiency up. (Anon, n.d.)
Radiators that should be compatible size to heat the room and the pump need to be of adequate size  to produce  plenty of heat for temperatures that can go up to 40-50oC. The university already has large steel radiators which may be used until more affordable underfloor heating can be added in time to come, the old cast iron radiators look good and can perform as well if not better than modern radiators.


You have to times all three values to find out the cubic footage of the room. You then have to times the result by 5 for each radiator in a room, then add 15 percent to the result of the room in the building if the room is facing north, this is the number of British thermal units (BTU) that a radiator has to produce per hour to efficiently heat the room. A conversion of the British thermal units to watts has to be done because radiators heating power is specified in watts. The BTUs must be divided by 3.41 this will then give you the size of the radiator needed. (Sciencing, 2018)
Air source heat pumps have been able to generate a lot less CO2 than conventional heating systems, they are argued that it can more reasonable and a lot cheaper than other ground heat pumps. Air heat pumps are simpler to put into place then ground source heat pumps. (Bilge, Toy and Günay,2015.)
ASHPs supply heating and hot water, which require little maintenance. They also are very useful by turning heat into cooling systems such as air conditioning units and most popular in the summer. ASHPs can qualify for the RHI, a government financial incentive that can pay you back over time especially if generating renewable heat, through innovation of technology, it is also argued that you can sell it back to the grid. (Bilge, Toy and Günay,2015.)
Air source heat pumps generate less Co2 than oil and gas heating systems, it is debatable weather they are cheaper than ground source heat pumps, but their efficiency can be considerably lower. Air source heat pumps are quicker and a lot easier to erect than a ground source heat pump.  (Bilge, Toy and Günay,2015.)
Air source heat pumps only need little maintenance and can provide hot water and heating, in the summer they can be used for air conditioning, which would be very good in a place of study. ASHPs can qualify for a RHI, this is a financial scheme that pays you for renewable generation technology.
Government scheme aimed at incentivising take up of renewable heat technologies, however metering must be included in all heat pump specifications to claim RHI. You can receive payments or grants for the heat that is produced using a heat pump, through the governments renewable heat incentive. (RHI) These scheme encourages people to use renewable technologies and is set up by the government. They can be used in communities for non domestic buildings and is a subsidy payable in 20 years.   (see Appendix 2 for more information with government RHI and costs).
The way that air source heat pumps work is the heat that comes from the air is sucked in at low temperatures into turns into a fluid, and then it is passed through a compressor, this increases the temperature and then transfers the higher temperature heat to the hot circuit water and the heating of the building. (Dallo, 2015)
[bookmark: _Hlk507416472]An attractive feature of this system is on hot summer days the air to air systems can be operated in reverse where they can be used to air condition the building to provide cool air when needed. 
The pump is compact and doesn’t take up too much room, it can be placed outside the accommodation, either in the court yard internal space or on the other outside external wall of the building, can be fitted to a wall if necessary and it needs plenty of space around it for a good flow of air. The walls of the university accommodation are 600mm granite with limestone, so they are well insulated, this is essential for the heating system to work at its most efficient making sure the whole building is draughtproof. The efficiency of the heat pumps is specified by how much work it must do, given the difference between temperatures inside and outside. When the inside and outside environments are closer together the less work the heat pump needs to do to reach the desired temperature, this helps the pumps to be more efficient without using greater energy and being under more strain. Air source heat pumps can go up to temperatures of 65 degrees and more if they are specified to, this will decrease their efficiency and increase the running costs. (Dallo, 2015)
Case studies show that these systems pay for themselves over a period, which highlight saving costs on heating bills, with possible opportunities of adding solar to produce own water heat system later or when funding becomes available.
Air source heat pumps cost less than a ground source heat pumps. Installing a typical ASHP system costs around £6000-£11000 but can vary depending on what types of pump system. The running costs change depending on the size of the property, how insulated the building is and what temperatures that need to be achieved. (Chalcraft, 2004)
The Seasonal Performance Factor (SPF) is calculated the following way, a heat pump with an SPF of 2.5 will on average deliver 2.5kWh of heat for every 1kWh of electricity it uses. This would be calculated to room sizes to get the radiator sizes to know how much energy each room requires.
When the radiators have a bigger area and lower temperatures, heat pumps use less electricity and the higher the SPF will be.  (Chalcraft, 2004)
Well installed and good quality air source heat pumps need low  maintenance and can last for at least 20-35 years. Yearly checks are required when installed and can be done by the system owner, a more detailed check should be done by a professional installer or engineer every 3-5 years. When installed the supplier will provide details of the systems maintenance requirements, and how to optimise the systems performance. (Renewableenergyhub.co.uk, 2018)
Heat pumps come with 2-3 year warranty, the warranty can last up to 10 years through the QANW (Quality assured national warranties) Any maintenance checks should be noted to make sure everything is working adequately . (Anon, 2018)
The yearly maintenance that can be performed are to ensure proper air flow is not blocked by leaves or dust, change and clean filters, clean fans and coils, clean the supply and registers inside the property. Turn off the unit and then the fan blades can be cleaned. (Ash, 2009)
A more advanced service is recommended by a professional who can spot any issues that could affect the performance that an owner would not be able to diagnose or spot, this would be to check ducts for any leaks, inspect filters, the indoor coil for any dirt, ducts, or any obstructions, measure airflow, check electrical contacts making sure they are protected, check the refrigerant pressure and levels, check for any leakages, check the controls for cooling and the reverse heating, check wear and tear, lubricate the motors and check for any damages and check the thermostat. (Ash, 2009)
[bookmark: _Hlk507173074]BREEAM Ene 04 low that covers carbon technologies there are 5 available credits, but 1 credit can be achieved for  low or zero carbon energy for a building, in this case is the use of air source heat pumps. To achieve the credit you have to meet the requirements, there has to be a direct supply of energy under assessment by accredited external renewables. (Anon, n.d.)
The microgeneration scheme, under 50kwe or 45wth must be installed by certified installers.
Heat and power schemes combined over 50KWe to be certified by the CPQA standard.
Air source heat pumps can only be considered as a renewable technology when it is used in heating mode. (Breeam.com, 2018)
Coefficient performance (COP) is the efficiency of a heat pump. COP is defined as the closeness  between the (KW) power that comes out of the heat pump as heat or cooling, and the (KW) power that is supplied to the compressor. COP is indicated without units, the heat and the power produced employ the same units during a COP calculation. (Anon, n.d.)
Looking at various regulations and Energy efficiency, Under the Gas Act 1986 and the Electricity Act 1989 certain activities concerning gas and electricity must only be carried out with a licence
Air source heat pump, although there is no main building regulation required, planning permission with limits are in place, local council must always be contacted especially is the building is listed See appendix 3 for limits and other building regulations must be complied with, however Installation of internal equipment to compliment the air heat pump will have to comply with the building regulations, under part L compliance for dwellings which is calculated using the standard assessment procedure (SAP) 
There are 2 targets the building must meet
· Target CO2 emission rate (TER)
· Target fabric energy efficiency (TFEE)
According to TFEE it sets out a maximum limited  amount of energy (KWh/m2/year) that will be needed to achieve comfortable internal temperatures.
As well as Part L, there is section 9 of the governments domestic building services compliance that deal with heat pumps.
The agreement says  heat pumps work at their greatest efficient when the source temperature is the most it can be, the pressure losses in air and water systems are kept to a low mark and the heat distribution is as low and achievable as possible. Heat pumps must be CE marked and should agree with the EU directives as implemented in the UK. (Heating.mitsubishielectric.co.uk, 2018)
The requirements under part L conservation and power, limit heat gains and losses through thermal fundamentals and other parts  of the property,  receptures used for space heating and duct pipes,  hot water services and space cooling.
If fixed building amenities which are energy efficient, are commissioned by testing, have efficient and effective controls to make sure they are not using more power than necessary. (Gov.uk, 2018)
[bookmark: _Hlk507157864][bookmark: _GoBack]To conclude air source heat pumps are a good affordable sustainable type of heating system that can be paid back over a period within a scheme, as well as an incentive to apply for funding over a period of seven years or more, so spending can be saving.  This can be sourced under more than one scheme and will not be affected if additional funding is applied for. This technology will work well in The University of Wales Trinity St David Lampeter campus in the student accommodation building.
Air source heat pumps generate efficient heating and hot water for a building and there is an opportunity to gain BREEAM credits from low and zero carbon technologies due to the building being a government building that lead by example in producing breeam award certification. The building regulations are very doable and although building regulations look at part L we must also consider other regulations such as Fire, electrical and mechanical 17th edition regulations, Electrical standards and approved codes of practice.
Planning permission will also be required, and local council should be contacted and informed that the building is also listed. I have considered a dwelling calculated on up to 8 rooms due to not going ahead with the on-line application process or registration under the government RHI grants schemes.









































Appendix 1 
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Ground Floor Plan As Existing
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First Floor Plan As Existing
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Existing roof plan
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Appendix Two. Estimated on government funding portal on up to 8 large rooms
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https://renewable-heat-calculator.service.gov.uk/Results_ASHP.aspx



Appendix Three
Limits to be met:
· Development is permitted only if the air source heat pump installation complies with the Microgeneration Certification Scheme Planning Standards (MCS 020) or equivalent standards. Read more about the scheme.
· The volume of the air source heat pump’s outdoor compressor unit (including housing) must not exceed 0.6 cubic metres.
· Only the first installation of an air source heat pump would be permitted development, and only if there is no existing wind turbine on a building or within the curtilage of that property. Additional wind turbines or air source heat pumps at the same property requires an application for planning permission.
· All parts of the air source heat pump must be at least one metre from the property boundary.
· Installations on pitched roofs are not permitted development. If installed on a flat roof all parts of the air source heat pump must be at least one metre from the external edge of that roof.
· Permitted development rights do not apply for installations within the curtilage of a Listed Building or within a site designated as a Scheduled Monument.
· On land within a Conservation Area or World Heritage Site the air source heat pump must not be installed on a wall or roof which fronts a highway or be nearer to any highway which bounds the property than any part of the building.
· On land that is not within a Conservation Area or World Heritage Site,  the air source heat pump must not be installed on a wall if that wall fronts a highway and any part of that wall is above the level of the ground storey.
In addition, the following conditions must also be met. The air source heat pump must be:
· used solely for heating purposes.
· removed as soon as reasonably practicable when it is no longer needed for microgeneration.
· sited, so far as is practicable, to minimise its effect on the external appearance of the building and its effect on the amenity of the area.
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Estimated payment

Using the information you have provided we estimate that you would potentially receive the following payments if you installed an air
source heat pump.

This would equate to Annual payment Payment over 7 years® Payment tariff
£300 per quarter £1,200 £8,400 10.18 pencelkWh

*The payment over 7 years has been calculated using the displayed tariff level and does not apply any year-on-year inflationary
percentages.
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