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1. Introduction 
The aim of this project is to design plans for the detached property to ensure that the build is 100% sustainable using renewable technologies. The concept is to make a house so that is energy and carbon neutral. These are properties that are typical of an active house, an active house is ‘a building which integrates solar generation and storage technologies for both electricity and heat within its construction, and which is controlled by an intelligent system to optimise energy management and comfort for its inhabitants.’ (KTN, 2019). Throughout this project the methods and technologies that will best ensure that achieving a build that has zero consumption will be discussed in detail below. The project will be designed in Swansea so factors will be based upon this assumption throughout the piece. 
2. Traditional Builds vs Sustainable Methods 
	When designing a house that is 100% sustainable it is important to understand the benefits of designing this way as oppose to traditional methods. ‘A Passivhaus needs just 15 kWh of heating energy per square metre net floor surface per year (15 kWh/m²a). Assuming it’s an average-sized UK home, that’s the equivalent of around £50 worth of gas per year.’ (Ovoenergy.com, n.d.). This is a far lower number than that of a traditional Victorian house that uses ‘300kWh/m²a’ which equates to a £1000 bill (Ovoenergy.com, n.d.).
3. Solar Technologies for Electricity 
	A key feature for a building that has zero energy is the use of solar energy to provide heat for the build, and the orientation of the building is crucial to ensure the effectiveness of the technologies responsible for solar power such as solar photovoltaic and solar thermal panels (Clarke, 2019). These photovoltaics should be located on the facades that are of the highest sun exposure. A fresh idea in the form of photovoltaic windows known as Pilkington Sunplus BIPV, these as included in the windows at the various levels the windows are located at (Pilkington, 2019). It is important for the roof to be south facing to optimise the solar rays throughout the day (Hastings and Wall, 2007). These panels would come into their own during the more intense summer months where it harvests enough energy to last through the passive winter months and can be used for the electrical needs of the property at the cost of zero emissions. 
	There will be low energy lights that could be used throughout the building that decrease the levels of energy used throughout the build. Further to this, smart sensors will be installed for things such as temperature, air quality and lighting to stop these aspects being overused (Clarke, 2019).
4. Energy Storage Systems 
There is a need for energy to be stored so that it can be used whenever it is required; a method that could be used is a hydrogen energy store which is a far better in terms of storage compared to batteries which means more electricity can be stored for the winter months and when designing a building that has zero emissions is far more beneficial. It also contains no hazardous materials which means it’s better for the environment as a result (Energy Storage Association, n.d). 
	This process works by: 
· ‘Small amounts of hydrogen (up to a few MWh) can be stored in pressurized vessels, or solid metal hydrides or nanotubes can store hydrogen with a very high density.’ (Energy Storage Association, n.d)
It is growing method of energy storage as it’s far cleaner than previous methods and is key to the transition to a low carbon economy and is allowing this renewables generation onto the electricity grid as a result (Serc.research.southwales.ac.uk, n.d.).  ‘Hydrogen offers an option for long duration energy storage, particularly at the renewable electricity penetrations targeted by UK and Welsh Government over the next decade and beyond the increased renewable contribution will increase variability in supply and the potential disparity between supply and demand.’ (Serc.research.southwales.ac.uk, n.d).
	The energy storage system is a vital part of using renewable energy as it allows the energy produced to be stored and then can be used when the technologies aren’t producing power (Funabashi, 2016), for example solar energy is only produced during day light hours so during the night this stored energy can then be used to provide power through the night.
5. Air Source Heat Pumps (ASHP)
Air source heat pumps are a sustainable method that could be used to increase the amount of heat that enters the building but given the nature of the technology it would be best for underfloor heating. It is installed outside and transports cold air through the pump via a fan that warms the air as it enters the house, once the air is in the pump it goes through a process to produce this heat, this is;
· ‘The air passes over an exchanger coil which contains a refrigerant fluid
· The fluid boils and evaporates which transforms into vapour
· Vapour is compressed at a high temperature to produce heat’
(Ltd, n.d)
	
	This works in a similar way to how a fridge works but takes cold air to produce the hot air required. It’s also is perfect for the conditions in Swansea as it can be effective at temperatures as low as -20°C so can be utilised all year round with no hitches (Greenmatch.co.uk, 2019). 

6. Solar Thermal Panels
Solar thermal panels are a renewable technology that works by absorbing the heat given by the sun and then converts this energy into heating water for the home, (Hayes, n.d) this idea isn’t a new one and in the UK it’s the most used method for utilising solar energy and these panels are also said to produce 60% (Whiting, n.d) of a domestic houses hot water requirements, making the building more energy efficient and utilising a renewable source where possible (Hayes, n.d).
	Like the photovoltaics it is important that these panels are on the facades that are of the most exposure to sunlight to optimise the use. Given the size of the house it could be a good idea to split the roof up to use both methods of panels to give you both hot water and electricity for the domestic build and at the same time save a large amount of money on bills given the renewable aspect of this method (Whiting, n.d).
	The location of the building could provide challenges when it comes to the efficiency of solar technologies as Swansea weather is some of the worst in the UK however given the fact that solar thermal panels can absorb the suns heat in any temperature as long as its shining it should still have enough power to provide for the designed building. 	

7. Conclusion 
When the above methods are all considered and implemented into the build they allow the house to be self-sufficient when it comes to energy and given the location of the house it adds benefits in certain aspects but allow other aspects to still be utilised and complement each other. It is vital that the build is airtight to allow the building to retain far more energy than ‘regular homes’, it is important that all the above adhere to the energy related targets that the UK set for construction projects like this and also be compliant with the regulations that are set in relation to this. 
	Solar energy is the main use that is focused on throughout this piece as it’s the easiest accessible for a domestic building as like the one that is designed for this project and even though the location of the build is the UK and that offers challenges solar energy is still the best method in order to achieve a sustainable building using renewables. 
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