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Breeam and Passive Haus natural and mechanical ventilation.
A significant part of Breeams ethos on ventilation is to reduce the amount of outdoor contaminates being introduced into the indoor environment, and this is where the majority of the credits are awarded for. Mechanical ventilation is a technique in which air can be moved through and out of a building/room. The most common way this is done in modern buildings is by using air conditioning to warm and cool air and ventilate air out to remove contaminates from the building and to ventilated fresh air into the building from outside. Natural ventilation is as simple as opening a window or door to allow air flow.  Mechanical and natural ventilation is a major part of Breeam and Passive Haus design and certification. There is a section of the Breeam technical manual on mechanical and natural ventilation about regulating the inner environment of the building. This is important as removing potentially harmful emissions from the building is crucial to limit possible health dangers to occupants. Mechanical and natural ventilation is a corner stone to the Passive Haus design and certification. The ethos of Passive Haus is to have a sealed skin of the building which is air tight. This is to limit energy loss from the building, therefore mechanical ventilation is crucial to ensure a habitable environment. It is not realistic to have windows open all year round, and this also goes against Passive Haus ethos as the internal environment should be regulated and heat loss should be minimised. Therefore, opening windows is discouraged as it disrupts the integrity of the internal environment.   
Breeam.
Initially an indoor air quality plan must be undertaken to secure the first available credit and also give an understanding of the building. This plan should also highlight the design, specification, installation decisions and actions that minimise indoor air pollution. 
The plan consists of five main considerations: ‘removal of contaminant sources, dilution and control of contaminant sources, procedures for pre-occupancy flush out, third party testing and analysis and maintaining indoor air quality in-use’. 
(BREEAM UK New Construction non-domestic buildings technical manual 2014). 
Removal of contaminated sources consists of removal of internal air contaminates such as new furnishes and finishes. New paints, carpets, materials and furniture all release VOCs (volatile organic compounds) which contaminate the air. Ways to reduce the emission of VOCs from furnishes and finishes include waiting for emissions to dilute over time, ensuring finishes adhere to European standards for low VOCs emissions, or flushing out internal emissions using internal ventilation. Cupboards containing cleaning chemicals have high levels of contamination. To combat this the cupboard should be situated in a ventilated room. Storage rooms can emit contaminates so to control this, they should allow for contaminates to be removed from the air. For example, using mechanical ventilation or diluting the room by allowing fresh air in via an open window. Individuals also produce contaminates such as CO2, moisture and odour. The building regulations state that there must be sufficient ventilation per person, per room. This regulation must be adhered to in order to solve the issue.

Dilution and control of contaminated sources is very much the same as the consideration: removal of contaminated sources, therefore similar techniques can be used to solve the issues. The difference comes in the control of contaminated sources, where the most common solution is to have a controllable air ventilation system in place which removes contaminated air from inside the building, and replaces it with fresh air from outside. The air intake of the mechanical ventilation system should be positioned on the outside of the building to reduce the amount of contaminated air being reintroduced into the building. An example of this could be positioning the air intake 10 metres or more away from the ventilation systems exhaust, or having it on the side of the building more exposed to the elements to maximise the intake of fresh air.
Procedures for pre-occupancy flush out are relatively straight forward and consists of flushing out the internal spaces via mechanical or natural ventilation, such as opening windows and using the air ventilation system before the building is in use.
Third party testing and analysis consists of contracting a third unbiased party to come and take tests of the air quality in the building and feedback the results, to determine whether or not the air quality meets building regulations, and what could be done to improve this further. 
The most efficient way to maintain the air quality in use is to have a ventilation system in place which constantly regulates the indoor air quality. Maintaining the indoor air quality isn’t usually difficult unless rooms are painted or new carpets are installed during occupancy. To combat this the ventilation system should be able to be controllable for different rooms, so when the work is being done the ventilation can be turned up to reduce the contamination to the rest of the house and also quickly clear the room of air contaminates.
Ventilation is the next credit available. This can be achieved by having a ventilation system designed to minimise the concentration of contaminates and reduce the recirculation of pollutants in the building. A major part of this is to minimise the chance of recirculating contaminates into the building from outside. To do this there must be a 10-metre space between the exhaust vent and the air intake vent of the mechanical ventilation system to reduce the chance of the air intake recirculating exhaust vent fumes back into the building.
Adaptability of the ventilation system is another credit and is achieved by the designed mechanical ventilation system being flexible so that it can be used alongside natural ventilation. Sticking with Breeams ethos, opening windows and having vents in soffit boards wouldn’t compromise the integrity of the building’s internal environment, as long as the weather and direction of wind is considered in advance. 
The last two credits can be achieved by meeting the VOC emission levels of products, and post construction. To achieve the credits for both sections, the readings must be lower than the specified levels in the Breeam technical manual. 
(Breeam,2014) 
Passive Haus.
Mechanical ventilation is one of few major components which form Passive Haus. Passive Haus is dependent on mechanical ventilation systems to produce a habitable environment and to reach its energy efficiency goals. As Passive Haus is designed as an air tight envelope, there is no drafts or continuous natural ventilation of the building taking place by soffit board vents or open windows as they are areas of potential heat lose. Therefore, without the mechanical ventilation, the occupants wouldn’t be able to breath inside the building.  
Passive Haus can only function using a high efficiency heat recovery system which heats cool air entering the building, by using the warmer exhaust fumes leaving the building to warm the cooler air entering the building without cross contaminating the two. The reason Passive Haus needs a system like this is they use as little energy as possible to heat the building to a comfortable temperature and use the sealed building, good thermal protection and minimal cold bridges to keep the building at the same temperature using a consistently low amount of energy to do so. The mechanical ventilation system must also use heat recovery to reduce the amount of energy needed to heat the air being brought in from outdoors, as it is heated partly by exhaust fumes leaving the building without using any additional energy. Using the heat recovery system reduces energy spikes due to heating cool air entering the building and maintaining the internal comfort levels.  
(Passivehouse international)  
(passivehouseplus, 2015)
Windows should only be opened in a Passive Haus when the ambient climate is conducive and the building needs cooling. Opening the windows will allow cross breezes to cool the internal of the building without consuming any additional energy. Opening the window is only effective at cooling the building if the wind is blowing the correct direction and entering the building consistently. It’s extremely important to have all windows closed when the external climate is cold and the internal spaces are being heated, and the heat recovery system is heating the incoming air. A study has taken place to research how effective natural ventilation is in a building, and if its healthier for occupants than mechanical ventilation. The study found that there are some fundamental problems when using just natural ventilation. The study found that in heating season its almost certain that that buildings will be under ventilated without additional ventilation, but if windows were opened the building would lose substantial heat. The study found that 100% of the flats and 40% of houses in the study failed to reach ventilation regulations when windows were kept closed. This is why in Passive Haus the right type of ventilation should be used at the correct times. Passive Haus’s are installed with extremely efficient mechanical ventilation systems which should be used most of the time to flush contaminates out the building and introducing fresh air into the building, which natural ventilation can’t do consistently.
(passivehouseplus, 2015)
(wikipedia, 2018)
Comparison.
Breeam and Passive Haus are both trying to achieve the same things in terms of ventilation, which is more efficient ventilation for both energy consumption and health reasons. The major difference between the two is that Passive Haus relies so heavily on mechanical ventilation to meet their ethos and energy efficiency targets for the building. In a Breeam certified building you could interpret a mechanical ventilation system into the building, but it’s not vital. Whereas Passive Haus isn’t possible without mechanical ventilation. The differences in natural ventilation between the two is that there are specific regulations in the Breeam manual about how to use natural ventilation during construction and post construction. It’s a big consideration during the design of the ventilation system in a Breeam building, and full certification cannot be gained without it. Whereas Passive Haus doesn’t mention natural ventilation during their description on ventilation for a Passive Haus. With the ethos of the sealed envelope of the building opening windows or trickle vents aren’t mentioned because it breaks this sealed unit that they are trying to achieve. Passive Haus also install heat retention ventilation systems which heats air being brought into the building from outside, which is not specified in the Breeam certification. Using natural ventilation alone side a heat recovery system counter acts each other which is why Passive Haus doesn’t state about using natural ventilation alongside mechanical as Breeam does. Natural ventilation would reduce the effectiveness of the heat recovery system.
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