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Introduction 	Comment by Administrator: 
For this report it will describe the advantages and disadvantages of Building Research Establishment Environment Assessment Methodology (BREEAM) and Passivhaus housing. This will be done from having talks from our lecturer about these topics and secondary research from our own findings from reliable sources; for example, journals and books. The report will show examples for different types of buildings for example domestic or non-residential housing; by showing advantages and disadvantages of BREEAM and Passivhaus housing. It will show a clear understanding of how these are applied and comparing relevance between the two types of construction and how both of these applications compare to each other and how they can be improved in the future.	Comment by Administrator: Write out acronym in full, then you can abbreviate throughout the doc 	Comment by Administrator: 

BREEAM 
BREEAM is a sustainability certificate that measures the sustainable value in set categories and was first launched in 19990 where only a few companies used this technology as it was not backed by the Government and was used in only a few countries. BRREAM is now a worldwide application that is used by professionals and backed by the Government when using these applications to produce a sustainable homes. It has been certified in over 260,000 building assessments across the building life cycle and it is being applied in over 50 countries. BREEAM is set out in separate categories due to the sustainability of every aspect of the construction phases. (bre, 2014)
1- Energy – to ensure energy efficiency these steps are taken:
· Reduction of energy use and carbon emissions 
· Energy monitoring 
· Low carbon design
· Transportation system 
· Energy efficient equipment  
2- Ecology value – This is made sustainable by:
· Site selection
· Ecological value of site and protection of ecological features 
· Enhancing site ecology 
· Long term impact on biodiversity 
3- Low impact design – This is so wastage is minimised 
4- Carbon emissions reduction (pollution)
5- Design durability, materials and resilience: to make sure this is achieved these actions are taken:
· Life cycle impacts 
· Landscaping and boundary protection 
· Sourcing of materials 
· Insulation 
· Durability and resilience 
· Material efficiency 
6- Adaption to climate change – The ability to change something due to the climate
7- Transport:
· Public transport access 
· Cycling facilities 
· Car parking 
· Travel plan 
8- Health and comfort – This will specify with:
· Visual comfort
· Indoor air quality 
· Toilets 
· Thermal comfort 
· Acoustic performance 
· Safety and security 
9- Waste – to make the waste on site more sustainable these steps are taken:
· Construction waste management 
· Recycled aggregates 
· Operational waste 
· Functional adaptability 
10- Water – to make sure water is being used efficiently these steps are taken:
· Water consumption 
· Water monitoring 
· Water leak detection 
· Water efficient equipment 
11- Management – In this area the management will concentrate on:
- The project brief and design 
- Life cycle and cost and service life planning 
- Responsible construction practices 
- Commissioning and handover
- Aftercare (Bre, 2014)
When using BREEAM the aim is to moderate the impact of buildings on the environment, to mitigate the life cycle impacts of buildings and environment, allow buildings to be acknowledged according to their environmental benefits, to provide credibility, environmental label for buildings
To stimulate demand and create value for sustainable buildings, and building products and supply chains. The application is normally used for new office buildings, superstores, existing offices and industrial units. This shows that using BREAAM as an application it can be improved by being able to be adapted to different type of dwellings. (BREEAM, 2017; Ferriz-Papi, 2017; Ghunaimb, 2016; bre, 2014; bre, 2016)






Advantages of BREEAM
 There are many advantages when using BREEAM. These advantages include:
· Protects the environment 
· The home quality mark will improve overall due to the careful planning for example noise pollution.
· Sustainable homes are easier to build due the design process of using BREEAM because it gives a clear understanding. 
· BREAAM is used in the European Union and also worldwide, this meaning that it is a well-known application that is used that is trusted by top professionals. 
· By using BREEAM the programme can be adaptable to what is trying to be achieved.
· It gives investors greater financial returns for example building costs due to materials saved. 
· By using BREEAM it allows comparisons of dwellings making it easy to collect data and to see what areas may need to be improved.
· BREEAM is scientifically backed showing that there have been tests carried out to see the accuracy and results of the equipment.
· BREEAM is backed by the Government showing it is a trusted source (Ferriz-Papi, 2017; BREEAM, 2017; Soulti, 2016);
The advantages of BREEAM show that the sustainability of a dwelling with energy efficiency and how it saves on water consumption and raw materials. This is a key role as there is major wastage in the industry with raw materials causing extra costs that are not needed in projects.

· [image: ]
Figure 1: this shows the point scoring system for sustainable homes that is used in BREAAM.
The table explains the code levels that can be achieved for the sustainable homes. Depending on the total points scored will show the level of the dwelling. This is important so the sustainability can be accounted for accurately. (RPTI, 2017)


Disadvantages of BREEAM
[bookmark: _GoBack]When using BREEAM there are also disadvantages when using a sustainability certificate to build sustainable homes. These disadvantages are:
· It is more expensive to build when using BREEAM – The price of using this construction method is a lot more than constructing a normal type of dwelling.  
· It has a complex weighting systems. 
· Market profile. 
· Using the application can be difficult if you are not familiar with it – Only some trained professionals will be familiar with this type of construction meaning more training for the construction industry is needed to keep up.
· It is only used for sustainable/Eco housing – By using BREEAM when constructing.
· BREAAM’s construction company believe it is easy to get points to easily from some aspects.
From showing the disadvantages of BREAAM construction it shows that the project can be effected when there is not enough trained professionals that are familiar with the processes and that it is expensive but possible to make a financial return. (Ferriz-Papi, 2017; Mcfayden, 2006; Heide, 2011)	Comment by Administrator: Reference and say why they are disadvantages and how would it effect the overall project if at all?
Passivhaus 
“A Passivhaus is a building, for which thermal comfort can be achieved solely by post heating or post-cooling of the fresh air mass, which is required to achieve sufficient indoor air quality conditions – without the need for additional recirculation of air.” (Mead, 2017) 
Passivhaus construction was developed in 1990 by Dr Wolfgang Feist from Germany. Passivhaus is the fastest growing energy performance standard in the world. There are over 30,000 buildings that have been constructed by using Passivhaus. The majority of these projects have been completed in the United Kingdom but the application is also used in the European Union and worldwide (Mead, 2017).	Comment by Administrator: A ref is needed here 
To complete Passivhaus standards these proceedings have to be included:
· Shading.
· Pre-cooling of the supply air.
· Night purging.
· Natural ventilation.
· Ait-tightness.
· Mechanical ventilation heat recovery (MVHR).
· Insulation.
· Avoidance of thermal bridges.
· Passive solar gains.
· Exploitation of internal heat sources. (Cotterell, 2012)

[image: ]
Figure 2: this shows a diagram of standards (Mead, 2017)	Comment by Administrator: Check you references make sure all info is in
In order for the certificate to be granted these targets that are shown in image 2 have to be completed and the Primary Energy Demand has to be reached. These targets are:
· Pumps
· Fans
· Hot water
· Space heating
· Lighting
When a dwelling has been certified and has met all the objectives shown then a Passivhaus will not go below 16oC even if the heating is not turned on during the winter because the thermal performance that is achieved and also low air access rate (Mead, 2017; Coxon, 2017).
When refurbishing a building you can be certified and meet the requirements as a new Passivhaus. This construction work is a more expensive but will save money over time due to bills. EnerPHit standard is used for refurbishment guide as long as the requirements have been met (Mead, 2017).
The guidelines for to achieve the energy requirements for a Passivhaus are:
· Insulation and thermal bridging - All dense thermal construction elements have to have U-values ≤0.15 W/m²K. Significant thermal bridges are designed to be a Psi (Ψ) value of ≤ 0.01W/ m²K.
· Passivhaus windows and doors - Window units have to be triple glazed and reach the U-value of 0.8W/m2 K (0.85W/m2 K installed). 
· Air tightness – for the air tightness to reach the requirements it must have an n50 pressure test result of ≤0.6ACH/ hr @ 50 Pa. Without air tightness the dwelling will not reach its requirements.
· Mechanical ventilation with heat recovery – the heat recovery efficiency is very important and has to be over 75%. This is to maintain the quality of the indoor air and not let any bad emissions in the dwelling for example carbon dioxide. (Mead, 2017; Edwards, 2013; store, 2017)




There are many types of dwellings that can be used while achieving a Passivhaus. These types of dwellings are:
· Detached dwelling 
A detached dwelling is a Passivhaus unit.
· Semi-detached dwellings 
A semi-detached dwelling is a Passivhaus unit even though there are two dwellings. Because the dwellings are semi-detached it is considered as one envelope meaning it is one Passivhaus unit.
· Terraced dwellings 
A terraced dwelling is a Passivhaus unit because there are two dwellings. Because the dwellings are terraced it is reflected as one envelope meaning it is one Passivhaus unit.
· Multi storey apartment block 
A multi storey car park with any amount of floors will be certified under one Passivhaus unit as long as all floors are the same thermal envelope. This will be different if there is separate stairwell or unheated areas of the car park.
· Multi storey apartment block with non-domestic unit 
Multi storey apartment blocks with non-domestic can only be judged as separate units if they are thermally separated between the building structures and also have a stairwell or unheated areas and meet the requirements that is necessary. If the units cannot be thermally separated then they have come under the same certification.
·  Non domestic units 
A non-domestic Passivhaus unit is the same as a domestic Passivhaus unit which means the thermal envelope forms the boundary of the certified Passivhaus (Mead, 2017; Trust, 2017).







Advantages 
There are many advantages of a Passivhaus dwelling. These include:
· Low utility bills – This is due to the dwelling being energy efficient.
· Reduce outdoor noise – With the lots of insulation around the windows, doors, and walls this will reduce any noise from outside the dwelling.
· The construction quality and durability – Due to the high construction standards that have to be met and no mistakes can be made when constructing this meaning it is well built and very durable. 
· Comfort – With the high temperature efficiency this makes the home be comfortable even in the colder seasons and can be ideal for the older population.
· Indoor air quality – The indoor air quality is much better due to the design of the house enabling a mechanical ventilation to work.
· Rebates and tax credits – This is an advantage due to incentives from the government.
· Can help global warming and pollution (Brindle, 2017; Trust, 2017).
This shows that there are many reasons to build a Passivhaus dwelling and how the increase of incentives and popularity can also affect how the construction industry works. It shows with an extra cost of around 10% it will result in becoming thermally energy efficient and will save you money in the long term due to the savings on household bills and also give your dwelling a higher market price.



Disadvantages  
The disadvantages of constructing Passivhaus dwellings is:
· It is more expensive to construct than a normal dwelling. 	Comment by Administrator: Where have the full stops gone
· It’s quite a new way of building so new construction methods have to be professionally trained in the UK.
· Occupants need to know how to operate these sort of controls.
· Weather conditions can alter the performance of the Passivhaus.
· Thermal bridging can make the insulation layer displace and start causing problems.
· External conditions can affect the design of the dwellings (Tobias, 2016).


From the research of the disadvantages for Passivhaus dwellings it shows that a lot planning and designing has to be undertaken from the first stages to the last making sure a construction application like this works to its requirements. This showing that trained professionals with experience are needed for dwellings like these.
Comparison between BREEAM and Passivhaus
The differences between BREEAM and Passivhaus is that BREEAM covers all aspects of producing a sustainable homes by being energy efficient within the building and to making sure that there is no wastage on site when constructing for example to many bricks which causes financial strain on a project. This is done to try and achieve an eco-friendly construction site. The difference when being sustainable with a Passivhaus is that a Passivhaus is only sustainable in the aspect of how the dwelling is constructed by achieving energy efficiency level in the dwelling by not using any central heating even in the cold winter nights. With this comparison between the two types of building and design methods it shows that BREEAM concentrates on being sustainable in all aspects of designing, planning and constructing while the dwelling being energy efficient and a Passivhaus concentrates just on the dwelling to be thermally energy efficient. When comparing the two applications it shows that only certain types of dwellings can be used to perform either of these applications causing other dwellings not being able to use the application. To improve this the applications should adapt a wider range of buildings but may need different techniques or building methods to succeed the sustainability needed to reach its requirements.	


Conclusion 
From carrying out this report it shows that either constructing using BREEAM or Passivhaus is going to be more expensive than constructing a normal dwelling. It shows that new training has to be adapted to make sure that requirements are met. But with these set back of the cost and new training it shows that the energy efficiency will make back the costs of the building costs and help the environment. These types of dwellings will have a higher market price due to the type of build and durability which can be attractive in the market. It shows the importance of the Government and top professionals also backing these types of construction work which makes it trust worthy to use. The improvements to Passivhausing and BREEAM constructing I think should be carried out is a cheaper way to construct these dwellings by having a broader range of professionals that have knowledge and experience in this area and also links to cheaper materials which will reduce costs. 	Comment by Administrator: Further improvements?????
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