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Orientation 
[image: ]The detached house is located in Swansea, Wales. The most effective orientation is for the building to be front facing south west. This is to maximise the efficiency of the sun and wind that passes through the building. This is shown in Fishers Sun Path Diagram of Swansea, image 1.0. 










Image 1.0 Swansea, sunrise & sunset diagram. h (Anon., n.d.)
[image: ]

By facing south west it will maximise the length of time that the sun is shining onto the front of the building. This is important as it will heat the house naturally, therefore saving on energy. It is crucial that there are large windows and openings on the front elevation to maximise the heat. 
The swimming pool should be located on right side of the building and not on the left. This is due to the shading issues that the 2-storey building will cause. If the swimming pool can stand alone with no tree or vegetation around it, the costs savings will be significant due to the natural heat it will receive. 

Image 2.0 Lay out of building 


Shading 
In the summer months shading can be vital for maintaining a controlled temperature throughout the building. There are various ways to shade parts of the building. Tress are often a great source of shading; Deciduous Trees would be the best option as their leaves are seasonal, creating shade in the summer and nothing in the winter. Another option would be to install a plant covered pergola.  
[image: Image result for planted pergola]The Pergolas are designed to be aesthetic but also efficient. The shading comes from the plant and the wooden slats. These would often be used in the Front garden or near a large opening within the building to offer some shade in the summer months. This could also be utilised around the swimming pool area. 
(Powell, 2017 )


Image 3.0 Pergola Plants for Shading (plants, n.d.)
[image: ]

As Swansea has an average temperature of just under 10 degrees Celsius, it is important that the focus is keeping the heat in and not restricting it. With this in mind the need for external shading is very limited. 
Internal shading would be best suited for this building as it can be open and closed. An example of this would be window blinds or shutters. 


                                                                 Image 4.0 Climate averages of Swansea  (Climate Data.org, n.d.)

Ventilation 
PSV vents will be used in the bathroom, kitchen, utility and any sanitary accommodation. These rooms have to have a PSV (Passive stack ventilation unit) and must be BBA approved. A comfortable temperature in doors should is between 18 – 22 degree Celsius, humidity 50-60%. To achieve this natural ventilation is often utilised. There are various forms of natural ventilation that are used; trickle vents, cross ventilation, solar chimneys and zoning. (Powell, 2017 , p. 190) 
‘Ventilation is the replacement of stale air by fresh or outside air. Fresh air is air that is not contaminated by dust, microbes, toxic gases and objectionable donors.’ (Straaten, 1967) 
[image: Image result for cross flow ventilation]Ventilation is used for comfort and health benefits. Natural and fresh in a building can reduce harmful bacteria build up, removal of air vitiated by hazardous gases, removal of body odour. 








Image 5.0 Cross Ventilation (Wiki Buildings, 2018)
As shown in image 5.0 cross ventilation is one of the most effective yet simple methods of natural ventilation. On this building we would be able to have many openings at the front of the house with some directly opposite rear facing. 
[image: ] 

The prevailing winds in Swansea all favour a West facing house as there will be natural ventilation flowing through the house. This is show in image 6.0 with wind direction being 28% south and 17% South West, the two highest out of all directions.  

Image 6.0 Prevailing winds in Swansea between 2014– 2020 (Weather online, 2020)

Openings & partitions 
[bookmark: _GoBack]The front door and the front elevation would have to be facing south west on the plan as show in image 2.0. this would maximise the natural heat and ventilation required. It would also be recommended to have a front garden where there was a patio area etc. as that is where the sun will be shining on for the longest throughout the day. 
An open plan styles house has many benefits especially energy saving. It is naturally lighter and therefore benefits from natural heat which is crucial when based in Swansea. It is significantly easier to regulate the room temperature when it is an open plan as there is not various rooms to heat or cool. (Milestone Community Builders , 2017)

Envelope shape don’t forget roof 
[image: ]





Image 7.0 Building regulations (Kingspan , n.d.)





In image 7.0 are the current building regulations part L for any buildings within Wales. All of the appendix’s are drawn within these guidelines.  I have decided to install a Bitumen felt flat roof as there is a possibility to have a green roof alongside PV panels creating not only fresh Oxygen for the air but also creating energy. 





Thermal Bridges 
 ‘Thermal Bridges are formed by materials with little resistance to heat flow passing through an otherwise well insulated element.’ (Straaten, 1967, p. 164) 
Heat loss calculations
There is a basic heat loss calculation to determine whether building or individual room has efficiently insulated. 
‘Rough guide for heat loss will be between 20 – 50 W/m3’ (Powell, 2017 )
 
‘Total W = sum of (element area m2 x U-Value of Fabric) x (Inside degree C – Outside degree C) each element should be calculated separately then added together.’ (Powell, 2017 )

Where it occurs 
Thermal bridging occurs where there is a break in insulation or less than its surrounding. This is often through doors, windows and any corners of the building. 

[image: ]
Image 8.0 Thermal Bridging and their effects  (BRE, 2020)

As shown in Image 8.0 there is obvious damp and mould growing in the joint of the building, this is due to the water vapour hitting the cold section of the wall and becomes a liquid therefore allowing fungi to grow. 

Bridging issues 
Thermal Bridging can cause various issues within the household. Firstly, heat loss is an issue for a domestic building due to bills becoming more expensive to heat the building. Secondly, thermal bridging can cause pattern staining and condensation this subsequently means mould build up and can create various health issues when living or working within the building.  (Straaten, 1967)


Bridging solutions 
One solution for thermal bridging could be the use of Polyurethane spray insulation. This is a new system used for new builds and existing buildings, Polyurethane is either sprayed or injected between walls, roofs and floors. Due to It being sprayed there is a continuous layer of insulation with no gaps and can surround any joints or fixings reducing thermal bridging. By doing this it allows the building envelope to constantly be warm and therefore not causing condensation build up. (Optimal Insulation , 2016) 




[image: ]

Appendix 1 – Timber Wall Junction 

[image: ]
Appendix 2 – Timber suspended floor 



[image: ]
Appendix 3 – Timber intermediate floor 



[image: ]

Appendix 4  - Sperating wall / External wall abutment 



[image: ]

Appendix 5 – Timber Parapet roof detail 
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Swansea, United Kingdom - Sun path diagram
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July is the warmest month of the year. The temperature in July averages 16.8 °C. January has the lowest average
temperature of the year. Itis 4.4 °C.
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