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1. Introduction
A neutral house or net zero building is a building that the total amount of energy used by the building on an annual basis is equal or less than the amount of renewable energy that is created or produced on site. a concept where buildings can generate, store and release their own energy. helping to reduce fuel poverty and its impact on health and wellbeing. There are various different methods that support this technology some of which I will be discussing in my assignment. The idea is that its much healthier for our environment and can almost support its self. The main focuses in my document are on heating and lighting, both of which I will discuss in further detail and discuss what implementations can be put in place. I will also discuss the detail on different methods that can be used in construction of a passive house. 
2. Body of written work
The first and most basic thing I researched in to with passive housing is the solar orientation of the building, In Swansea in particular the sun is south for the longest duration. This would imply that you would want more windows and your building facing the south, this would also be your living space or kitchen etc so that I would freely warm your house and your collecting as much sunlight as possible. Please see (appendix A + B) 
There are various methods of using this sunlight and capturing the heat but the two methods I am going to talk about are firstly solar panels and secondly a new system that has been founded by a company in Neath, that uses the solar panels and ir pumps to create heat that then is recycled to heat the building. 
Solar panels
The most common source of renewable energy is solar panels. Solar energy is gained from the sun. Solar panels that are also known as PV panels are used to convert light emitted from the sun, which is composed of particles of energy called photons, into electricity that can be used to power electrical loads in the house. These solar panels should be south facing as this is where the sun is visible longest in Swansea and therefore will produce more electricity. If the solar efficiency has been maximised this would usually mean that in the summer the house will be too warm to comfortably live in, this is where eaves detail can come in or sun shades that takes in to account the height of the sun. in the winter the sun is at a lower level which means that the sunlight will hit the windows and take the direct line of the sunlight. In the summer where the sun is at a higher level the eaves detail will capture the sun and block the direct light in to the living areas.
Another solution to blocking sunlight for summer is seasonal trees. If there was for example two tall trees directly in front of the building, it would keep the sunlight coming through to the building in the winter and when it blossoms in the summer would act as a sun visor to reduce the amount of light hitting the house. 



Generated Electricity Via (BIPV)
Building-integrated photovoltaics (BIPV) are photovoltaic materials that are used to replace your everyday building materials in parts of the building design such as the roof, skylights, or facades. The advantage of integrated photovoltaics over more commonly used non-integrated systems is that the initial cost of it can be offset by reducing the amount spent on building materials and labour that would normally be used to construct the part of the building that the BIPV modules replace. I would exchange the entire building roof with this product that would then be outputting a considerable amount of energy that could be stored in internal batteries for future use and to minimise waste. 
Electricity generated by the solar panels and BIPV system can then be stored in internal batteries that are part of the BIPV system. This electricity can be used to power lighting, small electrical appliances and heating. 
Ventilation
Finally, I would like to change the ventilation layout of the building I would like to introduce a MVHR system. 
A MVHR (Mechanical Ventilation with Heat Recovery) provides filtered fresh air into the building whilst also retaining most of the energy that has already been used in heating the building. The warm, extracted air is collected and passed through a heat exchanger to recover the heat before being released outside. The cool, fresh outside air is also sucked in through the heat exchanger, without coming into direct contact with the pollutant air where it is pre-warmed before being pumped in to the property then supplying air to the ‘living’ rooms e.g. bedrooms, living rooms, studies etc. This is system tends to compromise of concealed ducting in ceiling voids leading to and from the heat exchanger which is usually stored in the attic. Additionally, it is common that air filtration systems are built in to MVHR systems so it prevents pollen and other particles from entering the home which provides a more comfortable air quality for allergy sufferers. 
Another possibility is a solar chimney. A solar chimney is usually a tall black painted chimney. During day time, the solar chimney attracts heat and warms the air in the chimney creating an updraft of air. The suction that is then caused at the chimneys base can then be used to ventilate and cool the building below. 
3. Conclusion
Whilst I was researching the different methods in to making a house energy neutral of more efficient, I came across hundreds of different methods and procedures that can be put in place to reduce energy use and increase self-preservation. Ultimately, I believe the reason that more systems like these are not put in place is that the upfront cost for the constructor would typically be higher than a traditional built property. Although it is far better for our planet and healthier for the people living within the house. The industry is far more driven by money than caring for the planet. I would like to hope that in the coming years it will be compulsory for the builder or architect to consider all elements of environment friendly or neutral housing as a compulsory. In hindsight these systems are no more difficult to build or to develop as part of the building. As mentioned, it has a heavier up-front cost but if far more beneficial in the long run for the house owner. 
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