Domestic construction today – Design and performance
[bookmark: _GoBack]What is a modern house? How will it address how we live today?
(Lee Harries – 1700012)
 What is modern? Modern, defined by the Oxford Dictionary is ‘Characterised by or using the most up-to-date techniques, ideas, or equipment.’ According to Pelsmakers (2015, p. 45) ‘buildings are usually designed with a lifespan of around 60 years.’ With this knowledge, homes built today will need to meet the requirements of 2080. With the predicted rapid rise in climate change and exhaustion of fossil fuels, the modern home will need to be designed and developed with these factors in mind.
The homes we live in today are largely powered by fossil fuels, mainly oil and gas. It is estimated that these finite resources shall completely diminish by 2060. (Project Solar UK Ltd., 2018) Knowing that the buildings we construct today will have 20 years of use after the depletion of these resources it is evident that the ‘modern home’ needs sustainable energy sources to ensure its viability in years to come. Sustainability within development can be described as, “meeting the needs of the present without compromising the needs of future generations”. (NGO Committee on Education, 1987) There is a plethora of ways to power a home sustainably. For electricity within a dwelling, photovoltaics can be used when linked to a battery store. The Lithium ion battery store would need to be appropriately incorporated into the floorplan of the home. Building integrated photovoltaics (BIPV) can be used on both south facing roofs or the façade of a building. (Clarke, 2019) These appear to be the most versatile as these panels are flexible and lightweight, allowing an element of creative ambiguity. To ensure the users comfort, solar thermal heating systems can be used. Transpired solar collectors use negative air pressure to heat external air, which then is ducted into heating. These have a rough efficiency rate of 50%, which converts to approximately 500Wp/m₂. (Clarke, 2019) Whilst sounding expensive these technologies can reduce fuel bills by up to 50% and have a relatively quick pay back time of 3 – 12 years. (Clarke, 2019)
The ‘modern home’ needs to be designed to cope with the rapid change in climate. A 5°C average increase in global temperature is predicted by 2080 (Department for Environment, Food and Rural Affairs, 2009), meaning homes designed today are going to have to withstand potential extreme weather events such as heatwaves. The external design of a modern home can be subjective and varied so long as certain criteria are met. Some examples could be, the entryway being guarded from prevailing winds, alternative energy source placement as well as the use of sustainable materials. Appendix 1 shows an Active House design using said ‘criteria’. When looking internally natural sunlight is a key aspect for a home, and it’s use. Silver and McLean (2013, p.106) make clear that ‘without enough natural light, humans can have problems functioning’. The ‘modern home’ needs to have copious amounts of natural light whether it be through windows or elevated glazing such as skylights. Whilst wanting to provide an abundance of natural light, glare from overglazing is a factor to be considered. South facing windows, despite being good at heat regulation will need to be shaded. This is to prevent both glare and over exposure to the sun throughout the day. PV windows could provide a level of shading whist being able to generate energy from solar gain.
The way we live in our homes is ever changing. The floorplan of the ‘modern home’ needs to be easy to navigate and feel as open and airy as possible. Wellbeing and comfort need to be a priority when looking at internal spaces and their use. Living spaces within the home should be placed on the south and west faces as these spaces will gain access to the most natural light throughout the day. Ventilation is important within internal spaces as Gething & Puckett argue (2013, p. 43) ‘some air movement is necessary to avoid feelings of stuffiness and staleness’. The movement of air throughout internal spaces shall allow a comfortable environment to live in. Cross ventilation could be a good option in certain dwellings as air movement would traverse multiple floors.
There are various points to consider when looking at constructional methods. Timber proves advantageous for the main framework of the modern home. Roaf, Fuentes and Thomas-Rees make clear (2012, p. 38) ‘timber is a material that is generally considered to have excellent environmental credentials.’ Timber frame construction has a relatively quick construction time and can be erected in cold weather conditions. Timber is cost effective and can be designed ‘to use the optimal amount of material for the required strength.’ (Design Buildings Wiki, 2019) Timber is a renewable resource that aids the reduction of atmospheric CO2 until it decays or gets burnt. (Roaf, Fuentes and Thomas-Rees, 2013) Ideally locally sourced wood should be used, however, if importation is necessary Roaf, Fuentes and Rees say (2013, p. 39) ‘you should aim to use wood imported from Scandinavia’ due to their ‘sustainable’ forests. Timber undeniably has risks such as rot and increased flammability. These, however, can be minimised if treated and assembled with care.
The foundation of the modern home needs to bear the load required. Foundation type for a home will vary based on soil condition. When looking hypothetically at a home being built on a flat site with average capacity soil, a strip or trench fill foundation would best suit the build (figure 1) as they are ‘suitable for depths up to 2.5m’.  (Hetreed, Ross, and Baden-Powell, 2017) The makeup of the concrete used within the foundation can also be explored. With the goal of having a more sustainable dwelling, rather than defaulting to Portland cement, Bennett suggests (2010, p. 8) ‘significant reduction in embodied CO2’ can be achieved when using PFA at a replacement of 30 per cent (used as binder). 
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Figure 1 – strip (left) and trench fill (right) foundations Homebuilding (2016)



How do we measure the environmental impact of building materials? Factors such as energy required to produce the material, CO2 being generated from manufacture, toxicity and impact on the local environment are just a few factors we must consider. (Roaf, Fuentes and Thomas-Rees, 2013) Looking at the sustainability of the material in question shall give indication to its viability within the dwelling. If less environmentally conscious materials are used, counter measures such as living walls and additional renewables in other areas need to be implemented. Some examples of sustainable materials include; wood, recycled metals along with a plethora of others.
To reflect, the ‘modern home’ needs to meet the challenges we face now and in years to come. It needs to be sympathetic to the environment whilst providing maximum comfort for the user. The modern home must set the standard moving forward in domestic construction.


Appendix 1
Design of active house – Harries, L. and Pocknell, N. (2019)
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