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Ventilation is the blind spot of Architects. We place we spend the most time is at home yet we rarely give any thought to the in-
ternal air quality. For the most of the history of building, buildings have been successfully ventilated by infiltration of air through 
invisible cracks and leakage. The old fashioned open fire used to be very effective at providing heat and ventilation. While remov-
ing the chimney and replacing the fire with central heating provides more extensive heating, it often reduces ventilation to un-
healthy levels. An open fire can provide up to 40m3/hour or 11 l/s [litre per second] of ventilation. A person needs about 3 l/s

In the Irish climate opening windows, previously know as rapid ventilation but now known as purge ventilation in the new TGD Part F - 2009 , is the acceptable way to ventilate most 
dwellings for the three summer months, provided of course noise is not an issue as it often can be in urban locations. For at least the six coldest months, issues with poor heating and 
draughts will mean that opening windows while spaces are occupied is not always feasible. Traditionally we have overcome this by relying on air leaks. As air tightness improves we 
need to be more careful about integrating continuous ventilation. The main technical reason for ensuring ventilation is to reduce the risk of condensation and mould growth in dwell-
ings and ensure the removal of all pollutants. If the relative humidity of the internal air exceeds 70% for prolonged periods, due to the non-removal of moisture produced by human 
respiration, cooking and washing activities, the ideal environment for mould growth will occur. Elevated levels of carbon dioxide can also reduce sleep quality and general well being. 

The reference Irish house according to the 
TGD Part L Appendix, A which is used as a 
benchmark to compare with new dwellings, 
is a 3-bedroom two-storey semi D with a 
total floor area of 126 m2. The figure it uses 
for unintended infiltration is 0.5 ac/h which 
when multiplied by 20 gives a standard air 
leakage rate of 10 ac/h. When it gets down 
to sizing ventilation on a room-by-room ba-
sis l/s [litres per second] is the preferred 
measurement. For the reference house 0.5 
ac/h converts to 45 l/s. 
 
Appendix E gives the example of similar but 
improved semi D house BER level B1 that is 
compliant with the current Part L standard 
as it achieves a reduction of 40% over the 
reference house. It has an infiltration rate 
of 0.4 ac/h, which converts to 36 l/s. This 
is outside the 0.5-1.0 ac/h [ 44 - 88 l/s ] 
range so to ensure good ventilation correct-
ly operated mechanical fans or vents relying 
on natural ventilation become more critical. 
Part F of the same regulations would specify 
background vents of an equivalent are of 
58,000 mm2 and a mechanical fan in the 
kitchen, utility room and bathroom,

When the Part L levels for compliance are soon raised again to achieve a 60% saving instead 
of a 40% saving against the reference house, air tightness will have to be increased to levels 
around 3 ac/h. Appendix 1 of current Part F illustrates how trickle vent areas for houses with 
an air permeability rate lower than 5m3/(h.m2) which in this case is equivalent to 3.6 ac/h 
will require 40% extra of the same type of trickle vents, meaning 81,200 mm2 will required 
to compensate for the lower leakage rate.  Alternatively Mechanical Heat Recovery Ventila-
tion [MHRV] can be used providing a continuous ventilation rate of about 40 l/s while saving 
energy from exhaust air.

If we take the Part L Appendix E house and without changing the fabric simply future proof 
it by reducing the air leakage to 3.6 ac/h, adding a MHRV ventilating at a rate of 40 l/s unit 
and for good measure a draught lobby the energy rating per m2 drops from 89 kWh/m2/yr to 
76 kWh/m2/yr only saving us an extra 10% off the reference house. This is an annual saving 
of  2000kWh of gas while using 350 kwh extra of electricity to run the MHRV fans. At current 
rates of €0.04 per kWh gas and €0.14 per kWh electricity this results in an annual saving of 
€30 giving a payback of 167 years if the capital cost is taken as €5000. Is this the future?

Establishing what exactly is the necessary background ventilation for a dwelling is not easy. The consensus among specialists seems to be that a rather large 
range level of 0.5-1.0 ach  [air changes per hour] throughout the entire volume of the dwelling is what is required to ensure good background ventilation. 
What makes more precise advice difficult are the different external wind conditions, internal layouts and user behavior patterns that pertain to each dwelling 
at different times. 

Using blower door pressure testing to test the air permeability of a structure at the standardised pressure level of 50 Pa allows us to compare different struc-
tures at different times. The BRE 2000 survey found that in the test sample of UK dwellings built before 1994 the average air leakage rate was 13.1 ac/h. To 
use this figure in ventilation calculations the rule of thumb is to divide it by 20, in this case giving an average of 0.655 ac/h which is inside the acceptable 
range. The figure for dwellings built between 1987 and 1994 was lower at 9.5 ac/h.  The new minimum standards under the current Irish Part L are still only 
10 ach. This corresponds to an actual lair leakage rate of 0.5 ac/h which is the at the lower end of the required amount. The maximum level permitted under 
the PassivHaus standard is 3 ac/h or lower. Over the next 10 years it is expected that all construction will approach this level for reasons of energy conserva-
tion.

Current improved Part L semi D 

Theoretical ventilation as per Part L and F ranges from 46-69 l/s

Ideal ventilation of 0.5-1.0 ac/h corresponds to a level 44-88l/s

Future improved Part L semi D 

Theoretical ventilation as per Part L and F using trickle vents & fans is from 16-32 l/s

Ideal ventilation of 0.5-1.0 ac/h corresponds to a level 44-88l/s. 
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