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Introduction  

I have been given the task of constructing a detached house. Before any construction takes place I am able to review the plans and drawings of the house to see if I can make suggestions on the design to improve energy efficiency. The issue which we are facing at the moment is that countries are producing too many greenhouse gas emissions. These emissions are methane, carbon dioxide, water vapour and nitrogen. These gases absorb and emit radiated energy. To address this issue countries met at the Kyoto Protocol to create a strategy to reduce emissions. The agreement made was that countries would reduce their Carbon emissions by 5% before 2018.  Regulations are now being put in place to ensure new and existing buildings are being constructed to work towards being ‘nearly zero energy buildings’. Due to the Climate change Act in 2008, this has now become a legally binding framework in an attempt to reduce Carbon emissions by 80% by 2050. Therefore by constructing buildings to a better standard it means that individuals and organisations occupying them will have an opportunity to reduce their running costs whilst producing less emissions. (Global action on climate change, 2018) summarised. 
In this assignment I am going to outline all of the relevant changes which need to be made to the design of this building in order to meet the standards of a new build. I will include relevant information of each area of the design which will not meet current regulations and will highlight these in adapted sketches and drawings. 









Case study 
The construction industry has emphasised the movement towards zero emission housing in recent years. A current example of a project which has been very successful would be the new build social housing on ‘Goldsmith Street’ in Norwich. A project run by Norwich City Council to develop one hundred highly energy efficient homes. The houses are solar designed to minimise annual energy costs for residents. These houses have saved owners around 70% on energy costs of a normal house. These houses are designed to keep all energy inside the building and include having a letter box built into the porch to prevent a draft. This project proves how much energy can be saved by developing a property with efficiency considered throughout. This scheme has recently been awarded with the 2019 RIBA Sterling prize. (Riches, 2019)
[image: Image result for goldsmith street norwich]
Images taken from  (Crook, 8)[image: Image result for goldsmith street norwich] 

Passive Energy solutions 
‘Passive Design is a method of construction where a comfortable interior environment can be created using very little energy; simply by eliminating the reliance on active heating or cooling systems’ (The Advantages of Passive Energy Design | Nexus Energy Solutions, 2017) quoted. 
Passive energy solutions come from material sources, different sources which they come from are;
· Solar gains 
· Thermal mass
· Air pressure / natural ventilation
(The Advantages of Passive Energy Design | Nexus Energy Solutions, 2017) Summarised 
Active Energy solutions  
Active solutions are the opposite of the above sources. These are manmade sources which are generated by using non-renewable energy. Active solutions include;
· Boilers
· Air conditioning 
· Artificial light 










Building Orientation 

Building orientation is a very effective way of using natural resources to make buildings more sustainable. The process works by allowing solar radiation to enter the building and to be absorbed by the different features in the property. The heat absorbed will then radiate when the temperature begins to drop. This will create natural heat and save on using fuel for heat. 
In order to achieve this the building orientation must be within 30 degrees of directly South according to (Passive solar design: Siting and Orientation, n.d.) Houses located to the east of south will experience morning sun and those to the west will see more evening sun. 
The plans for the house which is being constructed show the building angle which is facing 42 degrees from South towards the East. This is not within 30 degrees of South and therefore has less opportunity of creating solar gain from sunlight. Please see below drawing showing the best positioning of the building (Passive solar design: Siting and Orientation, n.d.) Summarised 

Solar Panels & Thermal Panels
The house has a large footprint and therefore has a lot of space on the roof to utilise. A split of solar panels and solar thermal panels on the roof will provide towards the reduction of Active solution needed to generate heat and hot water to the property. They will be put onto both sections of the roof which are south facing, which is above the front façade and the left facing facade. Photovoltaic panels work by attracting the energy from the sun which then heats water inside the tubes which can then be distributed around the home. The Thermal panels will have constant use in order to heat the pool which will consume a lot of energy otherwise. Solar Panels made of Monocrystalline silicon based technology are the most efficient solar panels which work by absorbing the sunlight and converting it into electricity. These will be used on the roof to form another renewable energy source. Please see drawing showing detail of the roof space. (Photovoltaic vs Solar Thermal - The Renewable Energy Hub, 2020) Summarised from 


Window/ openings
The left Façade of the building will receive the most energy from sun due to the orientation of the building. However with the current design there is only four small windows on the main two floors of the building and an additional four to the basement. In order to create as much solar gain as possible to the building we will need to create more window openings on this façade. In order to achieve the maximum which solar gain can offer it is important that the correct windows are used in the property. According to Super homes triple glazed windows are the best choice. They must be made with a 16mm gap between pains and these gaps to be filled with xenon as this will minimise the reduction of heat going back away from the building. It is important to get a balance in the rooms so it is not too hot in the summer due to solar gain and too cold in the winter due to the draw from the windows. Please see drawing showing new left side façade. (Thorpe, 2013)

Shading/ Overshadowing 

Shading can stop solar gain from taking place as it blocks the natural light/ energy from reaching the building. This can be caused by other buildings in the area as well as trees, fences and walls. However when positioned correctly these can act as barriers to reduce high winds reaching the house in the winter coming from the North. (Prowler, 2016) Summarised 
The drawing shows a swimming pool in the garden which will require a lot of energy to heat each year. However this can be done naturally by repositioning the pool. As the Suns energy is being absorbed by the building and the trees blocking the pool from solar gain. The pool needs to be repositioned to the Far East corner of the site where there are no obstructions from the sun. 
In addition to this trees should be planted along the North corner of the plot to reduce high winds coming from the north in winter months. This will act as a barrier to prevent heat loss from the property. The use of evergreen trees will create a consistent barrier which will not create shading to the building but only act as a protection against high winds. (Passive solar design: Siting and Orientation, n.d.)Please see drawing attached.

House Layout
In order to ensure that when the house is being used there is no need to have Active solutions being used to create the right room temperatures it is important that rooms are positioned so that they are at the correct temperatures for different times of the day. As the sun rises in the East and sets in the West it is best to have Morning rooms and evening room to suite and day time rooms facing south. Drawing showing new house layout.  
Partitions also play a vital role in making a house more energy efficient. Large spaces require a lot of energy to heat so therefore reducing room sizes will reduce energy needed. In addition hot air will rise away from these rooms through to the stairs so will require additional energy to heat. Please see drawing showing new partitions and house layout.  

Natural ventilation 
“Natural ventilation systems rely on pressure differences to move fresh air through the building” (Walker, 2016). In order to create a good natural ventilation system to a home there must be sufficient openings in the correct areas. There must be a flow of natural air coming to the building and a means of escape ‘exhaust’. Due to the South Westerly winds experienced in this area the building orientation shown in the drawings will create this natural ventilation. There are no barriers preventing this from occurring. The South facing façade will absorb the wind and create a natural void behind. This will then act as a draw taking ‘dirty’ air away from the building. 
All rooms in the building to have a supply opening and an exhaust opening to allow the natural movement of fresh air around the property. In rooms which can’t have doors open constantly such as bedrooms there will be other means of vents such as high louvers. All windows on South facing façade to be openable so user can increase ventilation. Ridge vents to be used on the North façade to increase draw away from the building. 




[image: ]Wall + Windows 
12.5 mm Wall/ plaster board = 0.059
25mm Unventilated cavity protected with VC ultra = 0.78
9mm OSB Sheathing = 0.069
140mm BASF Insu = 5.0 
9mm OSB Sheathing = 0.069
50mm Ventilated Cavity = 0.77
100mm face brick = 0.13
U Value = 0.059 + 0.78 + 0.069 + 5.0 + 0.069 +0.77 + 0.13
= 1/ 7.01 = 0.14 
U Value of wall = 0.14 m2K
[image: ]Roof 
300mm Glass mineral wool =8.57 m2K/W
Gypsum plasterboard = 0.21 m2K/W
3mm skim = 0.15 m2K/W
8.57 + 0.21 + 0.15 = 8.93
1/8.93= 0.11 m2K
Floor 
[image: ]70mm Concrete screed = 1.15 m2K/W
200mm Reinforced Concrete = 2.3 m2K/W
100mm Polyisocyanurate floor insulation 
1.15 + 2.3 + 0.41 = 3.86
1/ 3.86 = 0.25m2K
(Insulation materials and their thermal properties, n.d.) Summarised from
(The Building regulations 2010(Part L), 2010)

Thermal bridges
When planning the construction of a new building it is very important to take thermal bridges into consideration as they are a common route for heat transfer. A thermal bridge is an area of the building which has a higher conductivity than the surrounding area. This creates the transfer of heat, it can be created by different materials meeting on key areas of a structure. Different materials have variable thermal conductivity therefore this causes the transfer of hot or cold temperatures. These areas of a structure need to be addressed as they can control the transfer of heat into or out of a confined space. This will have an impact on running cost and emissions used to heat the space and is not sustainable for the future. Potential areas in the property which may create an opportunity for thermal bridging are;
· Junctions between walls and floors 
· Junctions between walls and the roof
· Windows and doors
· Walls ties used in wall construction
All of the above have potential to reduce heat away from the building and therefore waste the energy which our renewable resources are producing. Therefore I will prevent these occurring by 
One way to reduce thermal bridging in the property is to ensure there is a continuous insulation used in the walls which can be wrapped around the building. By doing this there will be less means of escape for energy. These new modern methods of house insulation can be applied to the floor. This will create a constant layer of insulation around the property and providing it’s installed properly there will be less thermal loss. In addition to this method it is very important that the construction of this is done correctly so there are no gaps in the product otherwise it defeats the object.
Modern methods of insulation install are able to connect in cross sections into floors and roof insulation. The only area which cannot be fully insulated through insulation will be opening such as doorways and windows.
Oliver Hearne                                                                                                                                              Page 19

Doorways and windows can be better protected by ensuring insulation is installed properly up to the frame and that a highly insulated window is used such as the one used in the property. (The importance of thermal bridging , n.d.)   Summarised from 
[image: ]Plan view (Drawing 1)
[image: ]Basement floor (Drawing 2) 
Ground Floor (Drawing 3)	[image: ]
[image: ]First Floor (Drawing 4)
[image: ]Front Façade (Drawing 5)
[image: ]Left Facade (Drawing 6)
[image: ]Roof top view (Drawing 7)
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