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Domestic Construction today – Design and Performance
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Research, Investigate and Describe: What is a modern house, exactly? How will it address how we live today?
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A modern house is one that addresses the issues of its time within its construction for the benefit of not only the local environment but also the inhabitants of the house. Research has been done into this concept and Active Houses began to appear. 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) 
In order to achieve this standard, there are many things that must be considered in the construction and design of such a project as laid out in the Royal Institute of British Architects (RIBA) Plan of Work. (RIBA, 2013)
In terms of domestic construction, sustainability is extremely important and should be considered at every point: siting, health and wellbeing, circular economy, energy, materials and water. (Mishra, n.d.)
In the first instance, an ideal location for a self-sustaining building should have lots of natural sunlight with little to no obstructions where possible for the addition of solar photovoltaic panels and other technology. There should be a minimal impact of the existing site with access to natural surroundings, the ability to make use of naturally occurring power generation and make use of the natural landscape features. (Porteus and Macgregor, 2005)
With regards to providing a healthy environment in which to live, this involves the aspects of natural light and ventilation. In order to utilise the cross winds in the area, the windows should be designed to correspond with the prevailing winds to match the direction of air flow.  This will move air into the building through the entirety of the space to the opposite side where the air will be drawn out of the building. (Clarke, 2018) Natural light is addressed by having large double-glazed windows on the south facades to utilise the solar generation on sunny days and allow warmth to stay in the house on the more overcast days. Also, to avoid overheating, the windows should be constructed with internal insulating shutters or screens. (Dick, 1950) Windows with more transoms and mullions have higher heat losses and so a good glass to frame ratio is essential for performance too.
In the third instance of circular economy, one must consider the design, construction, operation and end of life aspects to the project and change these aspects so that they can be adapted for re-use and deconstruction. (Geissdoerfer et al, 2017)
With regards to energy, a modern house should utilise the passive solar in winter to reduce the heating load as well as the solar throughout the more intense seasons to generate heat and electricity through the home. There should also be a use of shading devices to reduce cooling loads in the intense solar months. With regards to energy storage, I would recommend using hydrogen as it does not contain any toxic or hazardous materials but still reduces the demand on the grid. This storage also lasts a lot longer than batteries and allows you to bank the collected energy and dispatch it when needed. (Energy Storage Association, n.d.) There should also be low energy light fittings used throughout the buildings to reduce the amount of energy used as well as smart sensors for temperature, air quality and lighting control to avoid overuse. The energy stored should be provided from photovoltaics which convert solar energy into direct current electricity. Photovoltaics will ideally be on the facades of high sun exposure as well as the roof. A new recommendation is also photovoltaic windows called Pilkington Sunplus BIPV which is incorporated into the windows at any desired level depending on desired transparency. (Pilkington, 2019)
In the next element, materials, there must be consideration for the use of local sources if possible as well as materials which are reusable and recyclable. There should also be serious considerations of the manufacturing process of each material, as the final product is not the full story of its environmental impacts. (Stubbs, 2008) It is very important to consider the building fabric from the offset in order to be designed to minimise the heat transfer between the exterior and interior of the building. For the external walls, recommendations include Ferrock which is comprised of recycled materials including waste products from the steel industry which is still much stronger than concrete. This material also has CO2 retentive features and boasts a zero footprint. (Widera and Stone, 2016) Working alongside ferrock could be rockwool as insulation as it has multiple green and renewable attributes, including its cause in the reduction of waste products due to the incorporation of recycled materials. (Guo, Du and Lu, 2013) As far as foundations are concerned, recommendations are insulated concrete forms, where polystyrene blocks are stacked for the foundation wall and concrete is poured into the void, this can also be done with recycled woodchips or mineral wool instead of polystyrene, but this is the most accessible at the moment. Despite using concrete, which is still the most effective material for foundations, it reduces this as much as structurally possible, reducing the harmful effects of concrete. (GreenBuilding.com, 2013)
Finally, water is extremely important when designing and construction a domestic building as it is consumed in great amounts.  There should be elements of low water use devices and equipment installed within the home as well as sustainable drainage systems that minimise water runoff. Utilising grey water is also something that can be done to use the maximum percentage of available water rather than discarding this. Greywater is waste water generated in houses without faecal contamination. (TheGreenAge, n.d.) When it comes to thermal generation, ground source heat pumps are recommended. These are pipes that are buried to extract heat from the ground and then used to heat the house and water. (Energy Saving Trust, n.d.)  This is recommended because can lower home carbon emissions, has minimal maintenance and could provide the occupants with income through the government’s Renewable Heat Incentive. (UK Government, 2019) In order to store this thermal energy, an innovative technology is a compact thermal storage technology which has high energy density, high power density batteries which store heat generated from renewable electricity. This can optimise charging to use renewable energy when its available. (Sunamp, n.d.)
When all of these considerations are amalgamated into one project, there is reassurance that the house will be self-sustaining or close to and so will adhere to the energy related targets that the UK, EU and World have set for constructions and BREEAM regulations. (BREEAM, 2017) This will not only make for a more sustainable and healthier lifestyle for those inhabiting the space, but it also allows them to do their bit for the environment just by living in this house. 
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