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3.1 Introduction
This report has been compiled to assess the design of a detached house prior to its construction. After assessment of the current design this report will suggest items that could be included into the design to improve the energy efficiency of the building. The orientation of the building was considered in relation to the plot and surrounding environment. With the travel of the sun and prevailing local wind direction considered to form these recommendations. Both passive and active solutions have been considered and recommended. 
Construction details in regard to potential thermal bridging in the building are highlighted in this report. The incorrect detailing of insulation junctions at various levels in the building are considered due to their potential to damage the fabric of the building and affect the well-being of future occupants.
3.2 Active Solution
On considering the position of the dwelling as shown in appendix 1 in relation to due south. It is recommended that an array of Photovoltaic solar panels (PV) is installed on the south westerly facing elevation of the existing roof design. PV solar panels are considered an active solution to improve the energy efficiency of a building. The south westerly facing elevation shown on appendix (1) is the left side facade. This recommendation is based on the information in the attached appendix (2) which is an Energy Performance Certificate (EPC). An EPC is required under European Union Directive 2002/91/EC to measure the energy efficiency of a building (AI-Shemmeri 2011 p.34). Appendix (2) details the expected energy usage of a ninety-nine square metre detached house which meets part L1a of building regulations without solar PV panels. The EPC attached shows an energy efficiency rating of 66 in yellow band D and details actions to make the dwelling more efficient. Page 1 in the recommended measures, Item 2 details, the installation of a 2.5 KWp array of solar PV panels and highlights a potential saving of £891 over three years. 
Appendix (3) is the final EPC for the same property after completion of the dwelling. The EPC shows an energy efficiency rating of 78 in the green band, the higher the rating the more energy efficient the dwelling is rated. The increase in the energy efficiency rating is due to the dwelling having had a 2.5 KWp array of solar panels fitted. The south westerly elevation has the potential for an array of at least 2.5 KWP PV solar panels which would improve the energy efficiency of the building. Further efficiency in the performance of the PV solar panels could be achieved by considering the installation of either automatic or manual tilt angle adjustment. Tilt angle adjustment could increase by up to 30% the total light-electricity conversion. (AL-Shemmeri 2011 p243). 
3.3 Passive Solutions
Due to the travel of the winter sun in the Swansea area it is recommended that three extra windows are installed in the left side facade of the building. The aim being too use the energy of sunlight to achieve a solar heat gain radiating into areas of the building. They are one in the lounge/dining area at ground floor and one in each first-floor bedroom either side of the internal staircase as shown in appendix (4).
At ground floor level, in the living/dining area a 2.1metres high by 2.4metres wide two pane window is shown. The windowpanes will be fixed with trickle ventilation built into the frame considered natural ventilation in Part L1a page 20 (Welsh Government 2014). The trickle ventilation is to capture the predominately south westerly Breese in the summer months which will through natural infiltration drive pressure differences across the building (AL-Shemmeri 2011 p. 74) especially when the adjacent doors are open. The window will have fixed panes because of outside ground level set much lower than the interior floor level. The adjacent windows in the living/dining area will meet the minimum ventilation rates required by European Cen Standards for the room (AL-Shemmeri 2011 p71) and Part L1a page 20 of the current building regulations (Welsh Government 2014).  Also, the window will have a sunshade canopy as shown in appendixes (4 & 7) to alleviate the problem of direct sunlight onto the window in the summer months which could radiate heat into the room as required in Part L1a page 20 (Welsh Government 2014). The sunshade will take the form of a slatted canopy detailed in appendix (5) detail A to lighten the visual appearance and will be size using the longitude and latitude of the site in relation to the summer sun travel path. 
The windows to both bedrooms as shown in appendix (4) will be 1metre high x 2.4metres wide, with the window head installed with the window head just below the soffit detail as shown in appendix (6). This detail is required so that the eaves and soffit detail acts as a sunshade during the summer months performing the same function as the sunshade canopy on the living/dining room window all meeting the requirements of part L1a, page 20 (Welsh Government 2014) as shown in appendix (5).
Potential Thermal Bridging
The potential for thermal bridging has been identified in appendix (6) which shows a typical foundation with ground floor detail (Riley & Cotgrave 2008 p211). In the detail the floor insulation is shown installed between the blinding on top of the compacted hardcore and the concrete floor slab. The insulation is shown continuing vertically up the face of the inner block skin of a cavity wall below ground but stopping short of the damp proof membrane. The insulation is shown stopping level with the top of the concrete floor slab allowing the screed to continue over the top of the insulation and make contact with the inner block skin of the cavity wall.
The inner block skin in the detail is in contact with the concrete foundation, the concrete lean mix cavity fill which itself is in contact with the outer brick and block skin of the cavity wall. The cavity insulation shown in the detail is installed running down past the DPC of the inner skin of the cavity wall. This detail when constructed would allow the point of contact between the floor screed and the inner block cavity wall skin to be identified as a point where thermal bridging would occur.
In appendix (7) design detail G shows the detailing of the foundation, wall and floor junction to a cavity wall. The insulation in detail G can be seen in the same position under the concrete floor slab as in appendix 7. Unlike the detail in appendix 1 the insulation in appendix 8 when installed vertically continues up the face of the inner skin of the block cavity wall to the top finished level of the floor screed. This detail stopping any direct contact between the floor screed and the inner skin of the block cavity wall whilst maintaining insulation continuity. The positioning and installation of the insulation in detail G stops any cold, thermal bridging unlike the detail shown in appendix 6. Appendix 7 is an Accredited Construction Detail, detailed to avoid thermal bridging and meets the requirements of the current Welsh building regulations (Welsh Government 2014).
A further example of potential thermal bridging can be seen in appendix (5) detail (D) which shows the insulation at the junction of the cavity wall insulation and the roof, ceiling insulation correctly installed as required under Part L1a page 23 (Welsh Government 2014). Appendix (E) highlights how the incorrect installation of the insulation at this junction can create potential thermal bridging which could damage the fabric of the building.

Conclusion
The installation of PV solar panels is considered a free source of renewable energy which is sustainable. The energy produced by the PV solar panels are a non-polluting source of energy as no greenhouse gases are produced in the production of the electricity generated. The energy produced by the PV solar panels when not used in the building will be feed into the national grid system, considered green energy. The consumption of the energy in the building generated by the PV solar panels, improves the energy efficiency of the building and will be complimented by the potential solar radiation heat gain during the winter months from the new windows detailed.   
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