‘’Case Study for Building Sustainability Upgrade’’
Feasibility Report into Upgrading Lampeter University Student Accommodation
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The purpose of this feasibility report is to make recommendations on upgrading the student accommodation at Lampeter University. The upgrade is to be as sustainable as possible, whilst still achieving compliance with current Welsh Building Regulations. The assumption is that a Building Control Officer will be involved to overlook the upgrade. Being Building Surveyors, the focus is more on the Fabric Energy Efficiency of the building, with the main emphasis on Part L of the Welsh Building Regulations 2010.
This report is broken down into 2 parts and looks at the building and its performance/environmental impact ‘as existing’ (part 1) and ‘as designed’ (part 2). A site visit and subsequent survey was conducted on 1st December 2017 with all findings/assumptions given.                     
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1.0 The ‘Existing’ Building
Only by looking at and determining the existing buildings performance and environmental impact, can we begin to identify ways and methods to improve it. Ultimately, the primary energy (heating/cooling/lighting) system of a building will always have the greatest effect on running costs and carbon emissions. This section deals with the existing buildings heat load demand and how it currently loses energy through its Fabric Elements (walls, floor, roof, openings, and party wall) ONLY. Air change rates have NOT been considered. All assumed U-Values have been taken from RdSAP 9.93 (BRE, 2017), which is a software package and an ‘approved methodology’ for assessing Part L1B (existing dwellings) of the Building Regulations 2010.
1.1 External Walls
Having been built in 1822, the existing building is of traditional (stone) wall construction and measures 600mm thickness. The walls are currently performing as intended in 1822, which is to provide shelter to the occupants, carry/support the ‘load’ from the roof structure and intermediate floor, as well as providing openings for windows and doors. The walls were also built (with lime mortar) to allow the free movement of moisture in, through and out of them by using ‘natural evaporation’ and a ‘high heat’ input from open fires, to dry them out.
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 Figure 1. Existing wall thickness.                        Figure 2. Moisture movement in external walls
These walls are assumed to have a U-Value of 2.1W/m2K and no insulation within them. 
[image: C:\Users\Blackie\Desktop\Sustainable Architectural Developments\Assignment 2 FABRIC Upgrades\U-Values as built\Walls U-Value as built.png]
Figure 3. External walls assumed U-Value
1.2 Roof/1st Floor Ceiling
Unfortunately, access to the roof space was denied at the time of the site visit. Therefore, the assumption (based on buildings age), is that there is currently no insulation present at 1st floor ceiling level and that the U-Value is 2.3W/m2K 

[image: C:\Users\Blackie\Desktop\Sustainable Architectural Developments\Assignment 2 FABRIC Upgrades\U-Values as built\Roof U-Value as Built.png]
Figure 4. Roof assumed U-Value with no access

1.3 Ground Floor
The ground floor of the existing building is of solid concrete construction, having been retro-fitted in the 1960’s. 
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Figure 5. Existing ground floor construction
Again, the assumption (based on age) is that there is currently no insulation within the floor structure. The assumed U-Value is therefore 0.5W/m2K
[image: C:\Users\Blackie\Desktop\Sustainable Architectural Developments\Assignment 2 FABRIC Upgrades\U-Values as built\Floor U-Values as built.png]
Figure 6. Floor assumed U-Value
1.4 Intermediate Floor
This is NOT considered as part of the heat loss calculations and NO U-Value is therefore assigned/assumed. However, an inspection revealed that the joists are currently 200mm (D) x100mm (W), with timber floor boards finishing the 1st floor and plasterboard/plaster finishing the ground floor ceiling. There is currently no insulation installed between the joists. Insulation within the intermediate floor is a requirement under Building Regulations for both fireproofing and soundproofing purposes. The installation of a fire suppression system (pipes, outlets) should also be considered and will be needed, to satisfy LABC requirements.
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Figure 7. Intermediate floor construction.
1.5 Openings
The existing windows are manufactured using a metal frame and house single glazed panes of glass. Signs of condensation and mould growth around the openings were clearly visible at the time of survey. This is due to the metal framing being a very good conductor of cold/heat and severe thermal bridging is taking place within and around these components. There are currently no draught strips present around any of the openings (doors/windows). 
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       Figure 8. Metal single glazed windows             Figure 9. Mould growth around openings

This report assumes the door and window openings to have the current same U-Value of 4.8W/m2K.
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Figure 10. Assumed U-Values of all Openings.
1.6 Party Wall
The student accommodation currently shares a party wall with the remainder of the campus and lecture rooms. This wall is assumed to be made of solid masonry construction and therefore is assumed to have no heat loss and a U-Value of 0W/m2K
 [image: ]
Figure 11. Location of Party Wall
1.7 ‘Existing’ Building Other Considerations
1.7.1 Ventilation. Traditionally built buildings are often described as being ‘vapour open’. This means that they rely on natural ventilation (open chimneys, opening windows) and draughts to help reduce humidity/moisture (within the building) and keep the surfaces of external elements (walls, windows) dry. Extractor fans will be needed in ‘wet rooms’ to reduce moisture/humidity build up.
1.7.2 Thermal Mass. Traditionally built external walls are of high thermal mass. This means that energy/heat is lost/absorbed into the walls before the ‘internal space’ begins to heat. Ultimately, this means that any heating system needs to be on for longer (higher cost, more carbon), in order to achieve the required internal temperature.
1.7.3 Dew Point/Interstitial Condensation. Dew point is the point at which internal airborne humidity/moisture penetrates the external elements and condenses from a gas to a liquid. This humidity/moisture is forced into the external elements by differing air pressures caused by differing internal/external temperatures, leading to interstitial condensation. Dew point on traditionally built buildings occurs ‘within’ the external wall structure meaning that more heat/energy (higher cost, more carbon), is lost/needed to constantly dry them out.
1.7.4 Thermal bridging. As well as losing heat through the fabric and openings (U-values) of the building, heat/energy is currently being lost through existing ‘junctions’ or ‘cold spots’.  This is found where 2 elements/components of differing materials meet and heat transfer occurs (Psi Value). This is currently occurring around all openings (windows/doors) and where all main structures (walls, floor, intermediate floor, roof, party wall) intersect/meet.
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1.8 ‘Existing’ Building Fabric Heat Loss
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Figure 12. Ground floor ‘As Existing’ dimensions and calculations
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Figure 13. 1st Floor ‘As Existing’ dimensions and calculations
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Figure 14. Measured opening dimensions
1.8.1 Openings Heat Loss
This has been calculated using figures 12, 13, 14 and the assumed U-Value from figure 10.
10 Small Windows	 = 	(1.71 x 0.61) x 10	 =	10.43m2	
92 Medium Windows 	 = 	(2.03 x 1.23) x 92	 =	229.71m2
10 Large Windows	 =	(2.46 x 2.29) x 10	 =	56.33m2	
6 Doors 		 =	(2.32 x 1.03) x 6	 =	14.34m2
							 = 	310.81m2 Total Opening area
Openings heat loss	 =	310.81 x 4.8W/m2°C	 =	1491.89W/m2K 

1.8.2 External Walls Heat Loss
This has been calculated using figures 12, 13 and the assumed U-Value from figure 3. The finished ground floor to 1st floor ceiling was measured as 7.03m. An assumed average storey height of 3.52m has been used.
Ground floor external wall area =	266.92 x 3.52	= 939.56m2
1st Floor external wall area	    =	265.38 x 3.52	= 934.14m2
							= 1873.70m2 – Openings (310.81m2)
							= 1562.89m2 Total Wall area
External wall heat loss =	1562.89 x 2.1W/m2K  = 3282W/m2K

1.8.3 Ground Floor Heat Loss
This has been calculated using figure 13 and the assumed U-Value from figure 6.
Total floor area x U-Value	=	743.07m2 x 0.5W/m2K	=	371.54W/m2K
1.8.4 Roof/1st Floor Ceiling Heat Loss
This has been calculated using figure 13 and the assumed U-Value from figure 4.
Total ceiling area x U-Value	=	743.07m2 x 2.3W/m2K	=	1709.06W/m2K

1.8.5 Total Fabric Heat Loss ‘As Existing’ and Percentages

Figure 15. Percentage of Total Heat Loss through Fabric Elements
Total fabric heat loss = 3282 + 371.54 + 1709.06 + 1491.89 = 6854.49W/m2K 

1.8.6 Calculating Design Temperature (∆T) and Heating Demand
An assumption of the external design temperature is -4°C (CIBSE, 2006).
An assumption of the internal design temperature is 21°C, as this is considered the lowest maximum temperature for preventing mould growth due to condensation/humidity in buildings, as per the following table:
[image: C:\Users\Blackie\Desktop\Sustainable Architectural Developments\Assignment 2 FABRIC Upgrades\Assignment Resources\BRE temp RH guide.png]  This gives a design temperature range of 25°C. 
We have calculated the heat demand as:
6854.49W/m2K x 25 = 171362.25W/m2K
                                      = 172 KWH
And again, this figure does not include ventilation heat losses!

                  (King C, 2017)
2.0 ‘As Designed’ Building
Because the existing building comprises ‘accommodation’ and is situated within Wales, the assumption is that the building needs to meet (or improve on) the criteria under The Building Regulations (Wales) 2010, Conservation of Fuel and Power Approved Document L1A (New Dwellings), as well as the other Approved Documents that make up the Building Regulations.
The use of Part L1A (New Dwellings) rather than Part L2A (New Non-Dwellings), is more beneficial in this upgrade as it will provide greater cost and carbon savings. This is because Part L1A requires ‘lower’ limiting U-Values on the design and upgrade of the existing buildings fabric and main components (external walls, floor, roof, party wall, openings). 
[image: ]
Figure 16. Part L1A (Domestic) Limiting U-Values (Welsh Government L1A, 2010)
[image: ]
Figure 17. Part L2B (Non-Domestic) Limiting U-Values (Welsh Government L2A, 2010)
To meet ‘compliance’ with Building Regulations, a buildings Dwelling Emission Rate (DER) of CO2 should not exceed a buildings Target Emission Rate (TER). The ‘fuel’ of the primary heating system has the greatest influence on these ‘rates’. There is currently NO mandatory requirement (only reasonable provision) for reducing thermal bridging in Part L1A, however, reducing heat losses through these bridges can be the difference between a compliant and non-compliant building.
The following sections detail and provide recommendations on how to upgrade the ‘existing building’ to achieve the minimum standards set in figure 16, as well as the ‘considerations’ in section 1.7 of this report. STROMA’s ‘FSAP 2012’ software has been used for all U-Value calculations. Thermal bridging detailing has also been provided for each element. This will help the building to be more sustainable and provide longevity. 
2.1 External Walls
The recommended upgrade is to internally insulate the building rather than use external insulation. This method provides clearer energy efficiency advantages (thermal mass and dew point) and reduces degradation of the existing stone (by providing ventilation) BUT the sizes of rooms and internal floor area will decrease.
The proposal is a 100mm x 50mm timber frame with 100mm polyurethane insulation board between the timber uprights and noggins. A 25mm polyurethane insulation board over the face of the timber frame and covered with a vapour barrier. Standard 12.5mm plasterboard will sit over the vapour barrier and provide the surface for a 3mm ‘skim’ finish. This will ensure that the new wall structure achieves the required U-Value.
[image: C:\Users\Blackie\Desktop\Sustainable Architectural Developments\Assignment 2 FABRIC Upgrades\Assignment 2\Calculated U-Values\Walls.png]
Figure 18. Calculated U-Value of Proposed External Walls
The use of ‘greener’ insulation materials can be considered. However, these have much lower resistance values (R-Values) than the recommended insulation, meaning that a greater depth (hence a deeper frame) would be needed and more room area would be lost.
2.1.1 Thermal Mass
Internal wall insulation (IWI) will reduce the heat penetration (thermal mass) into the existing stone and save heat/energy. Lightweight structures are more responsive to heating systems, meaning that the building will heat up quicker and hold the heat for longer (if well controlled). No calculations for thermal mass of any element, have been given in this report.
2.1.2 Ventilation
The incorporation of a well ventilated, 50mm cavity between the existing stone and the new IWI framing is imperative as it will allow the free movement of air into this space. This cross ventilation will ensure the existing stone continues to ‘perform’ in the way it was designed/built and keep the timbers dry on the new framing.
[image: C:\Users\Blackie\Desktop\Sustainable Architectural Developments\Assignment 2 FABRIC Upgrades\Assignment 2\Calculated U-Values\New Wall Structure.png]
Figure 19. Proposed New External Wall Structure

2.1.3 Dew Point/Interstitial Condensation
A membrane/vapour barrier incorporated into the IWI will prevent humidity/moisture from penetrating into the new wall structure, keeping it drier and saving heat/energy. This vapour barrier will need to be continuous and taped at all joints. Dew point will occur on the internal face of the stone element, with the newly formed cavity preventing moisture penetration into the new timber frame.






2.2 Roof/1st Floor Ceiling
Access to all parts of the loft void will be needed for the installation of loft insulation (at flat ceiling level), as well as services and fire suppression systems. Where access is not available, access hatches/openings will need to be cut out of the ceiling to provide access. Insulating the flat ceiling (1st floor ceiling) will prevent heat loss to the roof void and so additional ventilation may (depends on existing roof felt, if any) be needed to keep the roof structure dry and prevent any decay in the timbers. 
This report assumes the existing joists to be 150mm (D) x 50mm (W) for the U-Value calculations. An allowance for thermal bridging of these timbers, has been included.
[image: C:\Users\Blackie\Desktop\Sustainable Architectural Developments\Assignment 2 FABRIC Upgrades\Assignment 2\Calculated U-Values\Roof.png]
Figure 20. Calculated U-Value of Proposed Roof/1st Floor Ceiling
The installation of loft insulation is generally an easy and low cost solution for preventing heat loss through this element. To achieve compliance, 150mm of fibre glass will be installed between the existing joists (allowance made for thermal bridging) and sitting on the existing plasterboard finish. A further 125mm of fibre glass will then be laid on top of this and over all the existing joists. Again, ‘greener’ insulation materials can be considered and the U-Value calculation adjusted accordingly. 
[image: C:\Users\Blackie\Desktop\Sustainable Architectural Developments\Assignment 2 FABRIC Upgrades\Assignment 2\Calculated U-Values\New Roof Structure.png]
Figure 21. Proposed New Roof/1st Floor Ceiling Structure
2.2.1 Thermal Bridging
[image: C:\Users\Blackie\Desktop\Sustainable Architectural Developments\Assignment 2 FABRIC Upgrades\Assignment 2\Calculated U-Values\Bridge Roof to Wall.png]
Figure 22. Reduced Thermal Bridging Roof-Wall Detail
The use of Accredited/Enhanced Construction Details (ACDs, ECDs) can be used on most ‘junctions’ to provide Psi Values, but none exist for our proposed IWI system. Where no ACD’s exist, these can be calculated using thermal modelling software and by a ‘Competent Person’ in line with BRE BR 497. It is estimated that up to 30% of a buildings heat can be lost through these ‘junctions’ (BRE, 2018). This report has made no allowance, or provided any calculations for the loss of heat through thermal bridging. Thermal bridging between the junctions of the ‘Roof-Wall’ will be reduced by keeping the insulation continuous (figure 22). The existing plasterboard ceiling can be used as a cavity closer to reduce the risk of fire spread.










2.3 Ground Floor
The existing ground floor needs to be excavated to a depth of 375mm in order to keep the same existing ‘levels’. 125mm of Polyurethane Insulation needs to be incorporated to achieve the required U-Value. This insulation should be continuous to the wall insulation to prevent thermal bridging at floors edge (figure 25).
[image: C:\Users\Blackie\Desktop\Sustainable Architectural Developments\Assignment 2 FABRIC Upgrades\Assignment 2\Calculated U-Values\Floor.png]
Figure 23. Calculated U-Value of Proposed Ground Floor
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Figure 24.  Proposed Ground Floor Structure
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Figure 25. Reduced Thermal Bridging Floor-Wall Detail
2.4 Intermediate Floor
This report assumes that the intermediate floor joists (with no existing insulation between them) are currently ‘built in’ and supported by the existing external wall as below:
[image: C:\Users\Blackie\Desktop\Sustainable Architectural Developments\Assignment 2 FABRIC Upgrades\Assignment 2\Calculated U-Values\Existing intermediate floor.png]
Figure 26. Assumed Intermediate Floor Construction
The proposal for this detailing is to ‘cut back’ both the existing floor boarding and the existing plasterboard to allow the new IWI framing to fix directly to the existing joists. This will allow ventilation (from newly formed cavity) to the joist ends, keeping them dry and preventing decay. This framing will also help to support the ‘loading’ of the existing intermediate floor. 
[image: C:\Users\Blackie\Desktop\Sustainable Architectural Developments\Assignment 2 FABRIC Upgrades\Assignment 2\Calculated U-Values\Intermediate floor labelled.png]
Figure 27. Proposed Intermediate Floor Structure
50mm insulation will be added to both the underside of the existing floorboards and on top of the existing plasterboard to help with soundproofing, fireproofing and to prevent thermal bridging. This will still leave 100mm within the joist for incorporating services.
[image: C:\Users\Blackie\Desktop\Sustainable Architectural Developments\Assignment 2 FABRIC Upgrades\Assignment 2\Calculated U-Values\Intermediate floor bridging.png]
Figure 28. Reduced Thermal Bridging Intermediate Floor
2.5 Openings
All doors and windows will need to be fitted/installed by a FENSA registered installer and will be based upon the clients required specification. These components will need to be installed BEFORE any other upgrading takes place to ensure that detailing and thermal bridging can be completed around these components internally. The windows will need to have security measures installed within them to ensure that they can be left ‘partially open’ to provide natural cross ventilation (passive cooling) and to reduce the risk of summer overheating. Trickle vents within the window will also aid with this.
The ‘Solar Gain (G-Value)’ of the windows should also be considered when ‘sizing’ the heating system as well as calculating the ‘frame factor’ of the complete window/door opening. This report makes no allowance for G-Value or ‘frame factor’ in the calculations.
After installation, two certificates will be issued. A FENSA certificate as a warranty/guarantee and a BFRC certificate, which is used to confirm compliance with Building Regulations (U-Values) and to allow calculations of G-Values. 
                                                                                                                         [image: 4417 A+]                     [image: Image result for fensa certificate]
Figure 29. Example of BFRC Certificate	 	  Figure 30. Example of FENSA Certificate
                     (BFRC, 2017)

The assumption is that the new windows and doors will achieve the required minimum U-Value of 1.6W/m2K.
Thermal bridging can be reduced around all openings by keeping the insulation continuous to the new door/window cills, jambs and head (figure 31).
[image: C:\Users\Blackie\Desktop\Sustainable Architectural Developments\Assignment 2 FABRIC Upgrades\Assignment 2\Calculated U-Values\Bridge around openings.png]
Figure 31. Reduced Thermal Bridging around Openings
















2.6 ‘As Designed’ Fabric Heat Loss
[image: C:\Users\Blackie\Desktop\Sustainable Architectural Developments\Assignment 2 FABRIC Upgrades\Assignment Plans\My Plans\As Designed Building\Ground floor layout calcs.png]
Figure 32. Ground Floor ‘As Designed’ Dimensions and Calculations
[image: C:\Users\Blackie\Desktop\Sustainable Architectural Developments\Assignment 2 FABRIC Upgrades\Assignment Plans\My Plans\As Designed Building\1st Floor Layout calcs.png]
Figure 33. 1st Floor ‘As Designed’ Dimensions and Calculations

2.6.1 Openings ‘As Designed’ against ‘Existing’ Heat Loss
The area of the openings does not decrease for the ‘As Designed’ calculations.
Total Openings Area 					   = 310.81m2 
‘Existing’ Openings heat loss	 = 310.81 x 4.8 W/m2K = 1491.89 W/m2K
‘As Designed’ Openings loss	 = 310.81 x 1.6 W/m2K = 497.30 W/m2K
							   = 66.67% Reduction

2.6.2 External Walls ‘As Designed’ against ‘Existing’ Heat Loss
These have been calculated using the reduction in exposed external wall due to the installation of IWI.
‘Existing’ Building total exposed wall					= 1562.89m2
‘As Designed’ Building total exposed wall				= 1557.26m2
‘Existing’ Building wall heat loss 	          =	1562.89 x 2.1W/m2K = 3282W/m2K 
‘As Designed’ Building wall heat loss	          = 1557.26 x 0.21W/m2K= 327.03W/m2K
									 = 90.03% Reduction

2.6.3 Ground Floor ‘As Designed’ against ‘Existing’ Heat Loss
This has been calculated recognising the decrease in ground floor area.
‘Existing’ Building ground floor loss		= 743.07m2 x 0.5W/m2K     = 371.54W/m2K
‘As Designed’ Building ground floor loss	= 689.99m2 x 0.18W/m2K   = 124.20W/m2K
									           = 66.57% Reduction

2.6.4 Roof/1st Floor Ceiling ‘As Designed’ against ‘Existing’ Heat Loss
This again, has been calculated recognising the decrease in ceiling area.
‘Existing’ Building heat loss	          =	743.07m2 x 2.3W/m2K	=	1709.06W/m2K
‘As Designed’ Building heat loss      = 689.99m2 x 0.15W/m2K	=	103.50W/m2K
									=	93.94% Reduction



2.6.5 Total Fabric Heat Loss ‘As Designed’ against ‘As Existing’ and Percentages

Figure 15. Percentage of ‘Existing’ Total Heat Loss through Fabric Elements

Figure 34. Percentage of ‘As Designed’ Total Heat Loss through Fabric Elements

Total ‘Existing’ fabric heat loss 					= 6854.49W/m2K 
Total ‘As Designed’ fabric heat loss					= 1052.03W/m2K
									= 84.65% Reduction
Total ‘Existing’ heat demand						= 171362.25W/m2K
Total ‘As Designed’ heat demand					= 26300.75W/m2K
									= 84.65% Reduction

3.0 Conclusion. Cost Savings and Reduction in Environmental Impact
This section shows how the 84.65% reduction in heat loss and heat demand will benefit in terms of cost savings (£) and environmental impact (CO2 savings). Some common fuel types and carbon factors have been used, with data sourced from the Energy Saving Trust (EST, 2017). The annual heat demand has been taken from the draft Energy Performance Certificates (EPC) ‘existing’ and ‘as designed’, included as appendices.
[image: ]
Figure 35. Cost and Carbon Calculations
The next question is, at what point does an ‘Upgrade’ in fabric energy efficiency become an ‘Investment’? The following table looks at longer term ‘paybacks’ in cost and carbon savings from upgrading the ‘existing’ elements to current Building Regulations minimum standards.
[image: ]
Figure 36. Long Term ‘Investments’ in Carbon and Cost Reductions
This table does not factor in annual % rises in energy cost (£/KWH) or any potential increases/reductions in carbon intensity of fuels used. However, it can be used as a basis to determine whether the ‘capital cost’ of upgrading the elements, can be offset against any future ‘in-use’ cost savings. Calculations of the ‘embodied energy’ in any materials used, can be directly compared against the carbon savings shown, to determine whether the upgrade will actually reduce or increase the ‘Carbon Intensity’ of the building. Alternatively, the building could install ‘Wood Pellets’ and claim to be ‘low carbon’ BUT lose out on long term benefits from ‘in use’ costs.
It is up to the University whether they want to ‘save on cost’ or make a ‘Carbon Footprint’ statement!
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Percentage of Heat Loss


Walls	Roof	Floor	Openings	47.88	24.93	5.42	21.77	

Percentage of Heat Loss 'Existing'


Walls	Roof	Floor	Openings	47.88	24.93	5.42	21.77	

Percentage of Heat Loss 'As Designed'


Walls	Roof	Floor	Openings	31.09	9.84	11.81	42.27	
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Table 1 Worst acceptable fabric performance values

External walls 0.21Wim2K
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Wall Construction
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— [ Intemal Surface Resistance - - 013 - - -
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£=791.5mm £5.688
Lower Limit Upper Limit Average
4415 4963 4,689 KW

No Correction Values

Wall U-value Corrections
Wall U-value

Uxvalue

0213

Uvalue rounded

0.21 WimK

Calculation Methodology: BS EN 150 6946 | U = 0.21 (0.213)
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Gas Oil LPGWood PelletsCoal/Solid FuelElectricity (off)Electricity (on)

Price (£/kWh) 0.038 0.0346 0.0601 0.0551 0.04 0.076 0.1437

Carbon dioxide factor (kgCO2/kWh) 0.184 0.245 0.214 0 0.315 0.447 0.447

Existing Building Heat Loss (KW) 6.85449 6.85449 6.85449 6.85449 6.85449 6.85449 6.85449

Existing Building Heat Loss COST  0.26 0.24 0.41 0.38 0.27 0.52 0.98

Existing Building Heat Loss CO2 (KG) 1.261 1.679 1.467 0 2.159 3.064 3.064

Existing Building Heat Demand (KW) 171.36225 171.36225 171.36225 171.36225 171.36225 171.36225 171.36225

Existing Building Heat Demand COST (£) 6.51 5.93 10.30 9.44 6.85 13.02 24.62

Existing Building Heat Demand CO2 (KG) 31.531 41.984 36.672 0 53.979 76.599 76.599

Existing Building Annual Heat Demand (EPC) (KWH) 326679 326679 326679 326679 326679 326679 326679

Existing Building Annual Heat Demand COST (£) 12,413.80 11,303.09 19,633.41 18,000.01 13,067.16 24,827.60 46,943.77

Existing Building Annual Heat Demand CO2 (KG) 60108.936 80036.355 69909.306 0 102903.885 146025.513 146025.513

                                                                                         (Tonnes) 60.11 80.04 69.91 0.00 102.90 146.03 146.03

As Designed Building Heat Loss (KW) 1.05203 1.05203 1.05203 1.05203 1.05203 1.05203 1.05203

As Designed Building Heat Loss COST (£) 0.04 0.04 0.06 0.06 0.04 0.08 0.15

As Designed Building Heat Loss CO2 (KG) 0.194 0.258 0.225 0 0.331 0.470 0.470

As Designed Building Heat Demand (KW) 26.30075 26.30075 26.30075 26.30075 26.30075 26.30075 26.30075

As Designed Building Heat Demand COST (£) 1.00 0.91 1.58 1.45 1.05 2.00 3.78

As Designed Building Heat Demand CO2 (KG) 4.839 6.444 5.628 0 8.285 11.756 11.756

As Designed Building Annual Heat Demand (EPC) (KWH) 111347 111347 111347 111347 111347 111347 111347

As Designed Building Annual Heat Demand COST (£) 4,231.19 3,852.61 6,691.95 6,135.22 4,453.88 8,462.37 16,000.56

As Designed Building Annual Heat Demand CO2 (KG) 20487.848 27280.015 23828.258 0 35074.305 49772.109 49772.109

                                                                                                  (Tonnes) 20.49 27.28 23.83 0.00 35.07 49.77 49.77
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Gas Oil LPGWood PelletsCoal/Solid FuelElectricity (off)Electricity (on)

 'As Designed' against 'As Built' Cost Saving 1 YEAR (£) 8,182.62 7,450.49 12,941.45 11,864.79 8,613.28 16,365.23 30,943.21

 'As Designed' against 'As Built' Carbon Saving 1 YEAR (T) 39.62 52.76 46.08 0.00 67.83 96.25 96.25

 'As Designed' against 'As Built' Cost Saving 3 YEARS (£) 24548 22351 38824 35594 25840 49096 92830

 'As Designed' against 'As Built' Carbon Saving 3 YEARS (T) 119 158 138 0 203 289 289

 'As Designed' against 'As Built' Cost Saving 5 YEARS (£) 40913 37252 64707 59324 43066 81826 154716

 'As Designed' against 'As Built' Carbon Saving 5 YEARS (T) 198 264 230 0 339 481 481

 'As Designed' against 'As Built' Cost Saving 10 YEARS (£) 81826 74505 129415 118648 86133 163652 309432

 'As Designed' against 'As Built' Carbon Saving 1 YEAR (T) 396 528 461 0 678 963 963

 'As Designed' against 'As Built' Cost Saving 20 YEARS (£) 163652 149010 258829 237296 172266 327305 618864

 'As Designed' against 'As Built' Carbon Saving 20 YEARS (T) 792 1055 922 0 1357 1925 1925

 'As Designed' against 'As Built' Cost Saving 50 YEARS (£) 409131 372524 647073 593240 430664 818262 1547160

 'As Designed' against 'As Built' Carbon Saving 50 YEARS (T) 1981 2638 2304 0 3391 4813 4813
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Energy Performance Certificate  ,,"H88{M Government

University of Wales Trinity St. David, Lampeter Campus, College Street, LAMPETER, SA48 7ED

Dwelling type: ‘Semidetached house Reference number:  0000-0000-0000-0000-0000
Date of assessment: 25 January 2018 Type of assessment:  RASAP, existing dwelling
Date of cerfificate: 14 February 2013 Total loor are: 1459

Use this document g

+ Compare curent raings of properties fo see which properties are more eneray effcient
* Find out how you can save energy and money by instaling improvement measures

Estimated energy costs of dwelling for 3 years:

Over 3 years you could save

Current costs Potential costs Potentialfuture savings

Lighting £ 1,893 over 3 years 1,841 over 3 years

Heating 5175392 over 3years 26,348 over 3 years A

Hot Water 52,067 over 3 years 417 over 3 years save £ 150,045
Totals | £ 179,352 £29,307 over 3 years

These figures show how much the average househoid would spend in his property for heating, lihting and hot
water and is not based on energy used by individual househoids. This excludes energy use for running appliances
like TVs, computers and cookers, and electrcity generated by microgeneration.

PR v ad

“The graph shows the current energy eficiency of your.
urront | Potential]  home.

e
“The higher the rating the lower your uel blls are fkely
tobe.

“The potential rating shows the effect of undertaking
the recommendations on page .

The average eneray efficiency rating for a dweling in
England and Wales is band D (rating 50).

‘The EPC rating shown here is based on standard
| ‘assumpions about occupancy and energy use and

may not reflect how energy is consumed by individual
occupans.

et ey st ghr i o

Rocommended mezsures ndicaivecost | Tpicesovings
Tiiemato eiomal vl rsiston 400 £14,000 e
2 Cange hesing o gascondensig boer £5000-£7.000 e
5 Repace s e windows wih ow-E double gazsd windows | £330 %5500 28
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14 February 2 00-0000 Energy Performance Certificate
L — e
Walls Granite or whinstone, as buit, no insulation (assumed) A
Roof Pitched, no insulation (assumed) e drdrdr
= o Z
‘Windows. Single glazed et
‘Main heating No system prosent. slocinc heaters assumed [eraes
‘Main heating controls. None KA
e z
Hot water No system present: electric immersion assumed A
Lighting No low energy lighting A

Current primary energy use per square metre of floor area: 780 KWH/* per year

The assessment does nottake into consideration the physical condition of any element.‘Assumed’ means that the
insulation could not be inspecled and an assumption has been made n the mefhodology based on age and type of
construction.

‘See addendum on the last page relating 1o tems in the table above.

Low and zero carbon energy sourc

Low and zero carbon energy sources are sources of energy that release either very e or no carbon dioxide
into the atmosphere when they are used. Instaling these sources may help reduce eneray bills as well as cutting
carbon. There are none provided for this home.

Your home's heat demand

For most homes, the vast majority of energy cosis derive from heating the home. Where applicable, this table
shows the energy that couid be saved in his property by insuiating the loft and wals, based on typical energy use.
(shown within brackets as i is & reducton in eneray use).

Heat demand Existing dwelling |  Impact offoft | Impact of cavity | Impact of solid

insulation | _wal inulation wall insulation
‘Space heating (kWh per year) 362,679 (1,00) [ (142478
Water heating (KWh per year)

You could receive Renewabie Heat Incentive (RHI) payments and help reduce carbon emissions by replacing your
xisting heating system with one that generates renewabie heat, subject to meeting minimum energy oficiency
requirements. The estimated energy required for space and water heating wil form the basis of the payments. For more.
nformaton, search fo the domestic RHI on the www.gov.uk webite.

Stroma RSAP Engine 2100 (SAP 0.63) PREVIEW - NOT FOR 1SSUE o 2014




image39.png
PREVIEW - NC E

Energy Performance Certificate

The measures below wil mprove the energy performance of your dwelling. The performance ratings after
improvements isted below are cumulatve; tat s, they assume the improvements have been installed n the order
that they appear in the table. Further information about the recommended measures and ofher simple actions you
could take today 1o save money s avallabie at www gov.uklenergy-grants-calculator. Before instaling measures,
‘you should make sure you have secured the appropriate pemissions, where necessary. Such permissions might
include permission from your landlord (f you are a fenant) or approval under Buiding Reguiations for certain types.

of work.
Recommended measures Indicative cost | TYPical savings e
year improvement

[ ——— sam_o | s2i7ie
Grange hatng o ga candensing ber smzow | o
Repice g gazea winiows Wik owE S0

Ey—— a0

‘There are altemative measures below which you could also consider for your home.

* Biomass boler (Exempted Appliance ifin Smoke Control Area)
= Airor ground source heat pump

Opportunity to benefit from a Green Deal on this property

Green Deal Finance allows you to pay for some of the cost of your improvements in instalments under a Green Deal
Plan (note that this i a credt agreement, but with instaiments being added to the electicty bil for the property).
‘The availabiity of a Green Deal Plan il depend upon your financial circumstances. There is a lmit to how much
Green Deal Finance can be used, which is Getermined by how much energy the improvements are estimated to.
‘save for a typical household

‘You may be able to obtain supportfowards repairs o replacements of heating systems andlor basic insulation
measures, if you are in receiptof qualitying benefis or tax credits. To learn more about this scheme and the rules.
‘about eligibity,call the Energy Saving Advice Service on 0300 123 1234 for England and Wales.

PREVIEW- NOT FOR ISSUE Pageaats
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14 February 2018

About this document and the data in

“This document has been produced following an energy assessment undertaken by a qualifed Energy Assessor,
‘accredited by Stroma Certication. You can obtain contact details of the Accreditation Scheme at www.stroma.com.

= PREVIEW - NOT FOR ISSUE
N: 0000-0000-0000-0000-0000 Energy Performance Certificate

A copy o this certicate has been lodged on a national register as a requirement under the Energy Performance.
of Buildings Regulations 2012 as amended. It will be made available via the oniine search function at

‘W epcregister.com. The certiicate (including the buiing address) and other data about the buiding collected
during the eneray assessment but not shown on the certficate, for instance heating system data, will be made.
pubiicly avaiable at www.opendatacommunities.org.

Current rating

@10 A ezpun
ighr GOy emeions Lover o s
Potentilraing

Addendum

“This dweling has stone walls and may be exposed to wind driven rain and so requires further investgation o estabiish
‘whether these wall are of cavty consiruction and to determine which type of cavity wall insulatin is best suited. The
property aso requires further consideration of how fo access the walsforintallation of caviy wal insulaion.

PREVIEW- NOT FOR ISSUE Pageiots
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Energy Performance Certificate  ,,"H88{M Government

University of Wales Trinity St. David, Lampeter Campus, College Street, LAMPETER, SA48 7ED

Dwelling type: ‘Semidetached house Reference number:  0000-0000-0000-0000-0000
Date of assessment: 25 January 2018 Type of assessment:  RASAP, existing dwelling
Date of cerfificate: 14 February 2013 Total floor area: 1353

Use this document to:

+ Compare curent raings of properties fo see which properties are more eneray effcient
* Find out how you can save energy and money by instaling improvement measures

Estimated energy costs of dwelling for 3 years:

Over 3 years you could save

Current costs Potential costs Potentialfuture savings

Lighting £ 1,845 over 3 years 1,845 over 3 years

Heating 553,847 over 3years |5 14,763 over 3 years A

Hot Water £ 2,040 over 3 years 408 over 3 years save £ 40,716
Totals | £ 57,732 £17,016 over 3 years

These figures show how much the average househoid would spend in his property for heating, lihting and hot
water and is not based on energy used by individual househoids. This excludes energy use for running appliances
like TVs, computers and cookers, and electrcity generated by microgeneration.

PR v ad

“The graph shows the current energy eficiency of your.
urront | Potential]  home.

e
“The higher the rating the lower your uel blls are fkely
tobe.

01| e potenta rating shows he eftctofundertaking
he recommendations on page 5.

The average eneray efficiency rating for a dweling in
< England and Wales is band D (rating 50).

‘The EPC rating shown here is based on standard

‘assumplions about occupancy and energy use and

e ey st g i o may not reflect how energy is consumed by individual
occupans.

Recommended messures dcae cost | Dt smings
T Crangeheing g condrang bt ErRE caors
3 Scr oot pan, 25 K o080 )

actions you could take foday fo
call 0300 123 1234 (stands
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Energy Performance Certificate

L — e
Walls Granite or whinstone, as built, insulated (assumed) ek ke k ok
Roof Pitched, insulated (assumed) ek Kk
= e =
‘Windows. High performance glazing Kk ke kk
‘Main heating No system prosent. lochnc heaters assumed KR
‘Main heating controls. None KA
e z

Hot water No system present: electric immersion assumed A
Lighting No low energy lighting A

Current primary energy use per square metre of floor area: 271 KWH/* per year

The assessment does nottake into consideration the physical condition of any element.‘Assumed’ means that the
insulation could not be inspecled and an assumption has been made n the mefhodology based on age and type of
construction.

‘See addendum on the last page relating 1o tems in the table above.

Low and zero carbon energy sourc

Low and zero carbon energy sources are sources of energy that release either very e or no carbon dioxide
into the atmosphere when they are used. Instaling these sources may help reduce eneray bills as well as cutting
carbon. There are none provided for this home.

Your home's heat demand

For most homes, the vast majority of energy cosis derive from heating the home. Where applicable, this table
shows the energy that couid be saved in his property by insuiating the loft and wals, based on typical energy use.
(shown within brackets as i is & reducton in eneray use).

Heat demand Existing dwelling | Impact offoft | Impact of cavity | Impact of solid

insulation | _wal inulation wall insulation
‘Space heating (kWh per year) [T WA [ NA
Water heating (KWh per year) 421

You could receive Renewabie Heat Incentive (RHI) payments and help reduce carbon emissions by replacing your
xisting heating system with one that generates renewabie heat, subject to meeting minimum energy oficiency
requirements. The estimated energy required for space and water heating wil form the basis of the payments. For more.
nformaton, search fo the domestic RHI on the www.gov.uk webite.

Stroma RSAP Engine 2100 (SAP 0.63) PREVIEW - NOT FOR 1SSUE o 2014
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1 00- Energy Performance Certificate

‘The measures below wil improve the energy performance of your dweling. The performance ratings after
improvements isted below are cumulative; that s, they assume the improvements have been installed n the order
that they appear in the table. Further information about the recommended measures and ofher simple actions you
could take today 1o save money is available at ww gov.uklenergy-grants-calcuiator. Before installing measures,
you shouid make sure you have secured the appropriate permissions, where necessary. Such pemissions might
include permission from your landlord (i you are a tenant) o approval under Buiding Regulations for certain types

e
Recommended measures Indicative cost Typical savings Rating after

(Change heating o gas condensing boier £3,000-£7.000 £13572

St photovlac panls 25 Ko 0% £a0m )

There are altemative measures below which you could also consider for your home.

* Biomass boier (Exempted Applance ifin Smoke Control Area)
= Airor ground source heat pump

Opportunity to benefit from a Green Deal on operty

Green Deal Finance allows you to pay for some of the costof your improvements in instalments under a Green Deal
Plan (note that this s a credit agreement, but with instaiments being added to the electricity bl for th property).
The availabilty of a Green Deal Plan wil depend upon your inancialcircumstances. There is a it to how much
Green Deal Finance can be used, which is determined by how much energy the improvements are estimated to.
save for a typical household'

You may be able o obtain support owards repairs of replacements of heating systems andlor basic insulation
measures, if you are in receipt of qualiying benefits or ax credits. To learm more about this scheme and the rules.
‘about elgiilty, cal the Eneray Saving Advice Service on 0300 123 1234 for England and Wales.

PREVIEW - NOT FOR ISSUE Fagea0rs
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About this document and the data in it

“This document has been produced following an energy assessment undertaken by a qualiied Energy Assessor,
aceredited by Stroma Certification. You can obtain contact detals of the Accrediation Scheme at wwW stroma.com.

A copy of his certfcate has been lodged on a national register as a requirement under the Energy Performance.
of Buidings Reguations 2012 as amended. It will be made avaiable via the online search functon at

Wi epcregister.com. The certficate (including the buiding address) and other data about the buiding collected
during the energy assessment but not shown on the certficate,for nstance heating system data, wil be made
publicly available at ww opendatacommunites org.

“This certfcate and other data about the buiiding may be shared with other bodies (including goverment
departments and enforcement agencies) for research, staistcal and enforcement purposes. For urther information
‘about how data about the property are used, please visit www.eperegister.com. To opt out of having nformation
‘about your buiiding made publicly available, please visit W epcregister com/optout.

Assessor's accreditation number:  STROD14585

Assessor's name: Jamie Biack
Phone number: o7792072942

E-mail address: tst-step-greener@outook com
Related party disclos No reiated party

There is more nformation i the guidance document Energy Performance Certifcates for the marketing, sale and let
of dwellings avalabie on the Government website at

Wi gov.uklgovermentcolectionsienergy.-performance-certiicates. It explains the content and use of this
document, advises on how to identiy the authenicity of  cerficate and how to make a complaint.

About the impact of buildings on the enviranment

One o the biggest contributors to giobal warming is carbon dioxide. The energy we use for heating, ighting and
power in homes produces over a quarte of the UK's carbon dioxide emissions.

The average household causes about & tonnes of carbon dioxide every year. Based on this assessment, your home.

currently produces approximately 62 tonnes of carbon dioxide every year. Adopting the recommendations in this
report can reduce emissions and protect the environment.ff you were to installthese recommendations you could

reduce this amount by 34.0 tonnes per year. You could reduce emissions even more by switching 1o renewable.
energy sources.

“The environmental impact rating is @ measure of & home's impact on the environment in terms of carbon dioxide
(COg) emissions based on standardised assumptions about occupancy and energy use. The higher the rating the
less impact it has on the environment.

Gurrent rating

£\ e2pius)
Higher O eriesor Lower GO, emisions
Potentialrating|

Addendum

“This dweling has stone wals and may be exposed to wind civen rain an so requires further investigation 1o estabish
‘Wwhether these walls ae of caviy consiructon and fo determine which type of cavity wal insulaion f best sued. The.
property aso requires further consideration of how to access the walsfor installation o cavity wall insulation.

PREVIEW - NOT FOR ISSUE Pagetor




image45.jpeg
) U Wiy

5 L R S LTS
‘LWM.

Wssitunagors bt JJ <zl
- fo
B b
il :

%ui
=

SPIeB Te0 = 113, Aool 6

Chartwell




image46.jpeg
b hitdruis =
Aaﬁw?_m‘ ss ) €af
b B
AT <
s <
AL F01- 4096 4 r
O£ *09-5% a1 4 g5 b+
04554 +mﬁ.ﬂ,m“b§.§.

Lt

wgcoygany Q912 X _o.ﬁn@.w_é@.m

/ 95 %a(

S Gputssy v gmiog

RLL = (Moxsse) ¢ (o)

w@%@ob@%

SR04 Sy
o)
M

Ly




image47.jpeg
507

,&B ()

-t

bt :

Mg §$@
STt
. SKogim
- Saers Witngou
@ SragVaM - Sﬁam m
o Wy
N
1 Pagwm ss@.@ i P
| T WP
v

- ‘- 3§J \7 | 2 -
o pat qwmﬂs%ﬁ aﬁw 19
” ™sT

0N
! i s
ey mac; §2§ % ,u&& —r





image48.jpeg
>

4 2N
§h culiw
G =M

i,

WL,





image1.jpeg




image49.jpeg
(o ook bttt wry, ADER = JbbThim x 35 > 939, S{)m
P S BInx 36 - %Htf

oL b Men > = WS
o s wiioows 2 lo Mtz (Mixow) x o = lpigd
¥
Tt Meowm wiaos = 4 Ané > ()o}xl)ﬁ)x‘il > 04,712
T IMiE Wns z lo g (W2 210 > Gazx t
i
T e = b Angas (Axdld) x b7 e3gd
Tom, ofcunis pen = 30,81 - Olemis
Totr. Pty Goowty Cuook. Aen s 35" oot mea :m = ool
TotAL Ruwf  pler 7 183012 > oo

WAL FABRIC UehT 1085 = WAUS - ofeteS = 1S 61'8%3‘(

Assines U-umg 2 ol yfm K

Tomt Wi, Wbt (o5 = W XS R
Frott. o401 it 5 = Th3u7.2 x O-SWIK = TS0k Sep
(oof KL UAT oS = Th3 07,2 x Y3NIK = Flofigbis] di-qax
Oty (a0t Ut s 5 3108l x -8l = Tedigqujk Weame

oL et w1055 = BaStnteg o

DOK@ INCOE VeNTUnTaon AnD AL GG PATes




image50.jpeg
‘ BRip + CapsE = —Loc Extaimt, e Torieuts D

BlE + Cowg i = V3°C Fwoo Tene To Pt maiig,
3 T oo = AT 0amet

Tt et oo Revnent = 535119 x 3= IsT853 Wk Pe S
OR IS8 (faomson) Wty s S




image51.jpeg
W 3 fost Posr LS. h o
3 Yio Wl
\E A
o \ $ho
N 1 .
R e T )
’\ ER1Y)
EY NES ‘
- |8 N 04
l
K
AAAAAY Y g
BN Vst
1 . [
Sl w74 (Mnxm\xu\ i i
oo it (mxm\x\ 1ol
NS Tt BOBxS® e
DS Phoreo URsRaR (3449
! e Sl T
oS Do (34 (o) » (5230 1 (1350
e — Y Ro
RN B4y« Mg + Jodo» 8180 - KRB QSR
70§
| Vot 2 MX 35) > MMA}
| 68444 s e

bz MenzTW30T K999 > S30.
‘ _ Pem 7 2538 U 2 Ot ioss = Tl Gcmmion ppen

vib = DBSBL MOk o 13h8k loss





image52.jpeg
| et (wawm) ot Al

I £ YV S ST s 1" T V. 1 7.0 | [.1) S—
. [ £ 3> Y3 5 I/ 1|1 W — )
I R oz WhbexL

—— L\ii s Bsqbﬂwg),x\« = —

P B |





image53.jpeg
-\

oo, Wl ARen = GRod z b33 x36) = 43343
19 2 WS B x 8 2 Vil

O hoth s i) = 0B
o AT, eduE0 Clon Fot Plgn- bS499
1IN, ool AEA - (8994~

WAL U o5 = 188807 =30.81 2 15579bx 0 2 3NL.o3ujwk = SLody

D6t WiA s 7 3108 x 1 z ¥, 30ulRk 2 N
(fioond Cuoofl it oS B899 x 018 2 DeDowlk 5 1BLE
Roof Ut 1ss = BR499 x 018 2 13S0 Ulwk = 8kt

ATk« 503





image2.jpeg
I/IE}J_/;EUI'I 12:17 FM




