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Airtightness Testing
– Guidance Notes
- A brief guide to Air
Leakage in Dwellings
for the design team
and contractors

+ The

Basics

What is Airtightness testing and why do I need one?

By now the airtightness test is somewhat a familiar sight on UK & Ireland Construction sites but as a
means of a quick recap, here is a brief summary;
Air tightness, air leakage or air permeability all refer to the infiltration of cold air into the building
and/or the loss of heated air from inside through gaps, cracks, holes, etc in the building fabric. This
affects the energy consumption of the building, as additional energy will be required to re-heat the
air. It also impacts on the comfort levels of the building and ultimately, left untreated costs property
owners more to run their buildings.
Air leakage is generally caused by the buoyancy effect of heated air (air rising within a structure) or
by the pressure differential caused by wind blowing on a building.
Unwanted air leakage significantly increases the space heating demand of a building, as well as
causing occupant discomfort from cold draughts. Air leakage can also lead to long-term problems in
the building fabric where it is repeatedly damaged by the transmittance of water vapour which
results in interstitial condensation. In areas affected by atmospheric pollution unwanted air leakage
can contribute to reduced levels of Indoor Air Quality (IAQ). Achieving an advanced level of
airtightness (in conjunction with the use of appropriately designed ventilation systems) will help to
eliminate these problems.
Airtesting is also a requirement of the UK Building Regulations when New Buildings are
constructed. The Air Permeability figure is an integral part of the SAP (Domestic) and SBEM (NonDomestic) Energy Rating Models and has an affect on the overall Carbon Emissions of the Building.
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FAQ’s

Your questions answered

When should I have an airtest completed?
For dwellings the airtightness test is carried out at the end of
the construction period prior to final approval, (All services should be installed, loft hatch in place, water and electricity
turned on and electrical & plumbing works completed) An airtest can be performed for audit purposes anytime after
second fix and a dwelling being weather tight.
Will I need an airtest?
For single units the airtightness test is carried out at the end of the construction period
prior to final approval, although an airtest can be performed for audit purposes anytime after second fix and making a
dwelling weather tight.
What performance level is required?
According to Building Regulations 10.0m3/hr/m2 is the maximum
allowable level, although you will find that dwellings to be tested and comply with SAP Energy Rating Software will likely
need a figure of below 5.0 just to pass compliance. The danger is if you don’t score better than your Design Air
Permeability on completion, the SAP will not pass unless some compensating measure has occurred on site.
Can I still use a figure of 15.0m 3 /hr/m 2 in the SAP Rating and avoid doing the Airtest?
you will struggle to get the SAP to pass without doing an airtest.

Yes you can,

What about housing developments and Apartments, do I need to test every plot? Although it would not
be reasonable to test all dwellings on a site you will find that more single tests will need to be carried out to gain
compliance for the whole site.
How Many Tests?
As Part F1 page 29 – 2.62 “On each development, an air pressure test should be carried out on
3 units of each dwelling type or 50% of all instances of that dwelling type…. whichever is less.
Define “Dwelling Type” A Housetype is defined as;
(a) to be of the same generic form(i.e.detached,semi-detached,end terrace,mid-terrace,ground floor flat, mid-floor flat,
top-floor flat
(b) be of the same number of storeys; (c) be of the same design air-permeability; (d) have the same principal
construction details (e) have a similar (±1) total number of significant penetrations,(i.e. windows, doors,
flues/chimneys, supply/exhaust waste water pipes) (g) have envelope areas that do not differ by more than 10%
I’ve heard there is a penalty for untested dwellings?
Yes, this is now a major change, which will affect compliance of properties lodged to Building Control after October 2012.
Regs 2.18 – pg 20 - “where a particular dwelling has not been pressure tested, the assessed air permeability (within the
SAP) is the average result of other tests on the same housetype plus a penalty of 2.0 3 /hr/m 2
Implications of this on the SAP
This effectively means on a site, that if all your Design SAPs pass with say an
airtest of 7.0m3/hr/m2, you must test better than this onsite to make sure all the untested houses pass the TER/DER in
the SAP. (i.e an average of 5.0 or better must be achieved onsite). This will prove particularly difficult when Design
SAPs have air permeability’s that are less than 5.0m3/hr/m2 as then an average of 3.0m3/hr/m2 (or less) must be
achieved onsite for that housetype. Although positively this penalty can be done away with if you consider testing all the
dwellings on the site. (May be more feasible for smaller developments)
“Isn’t it healthier to have more fresh air in buildings”?
Clean conditioned air is critical to healthy
buildings, but it is essential that this air is controlled. Uncontrolled air leakage is not an appropriate way to ventilate a
building. An air tight property, combined with controlled ventilation is much more comfortable and energy efficient.
Approved document K (in NI) (F in UK) of the Building Regulations requires all new buildings to have an appropriate
controlled ventilation system.
How long will it take to received test certificates
hours

Once complete test certificates are supplied within 48

If we fail our target will you advise us on remedial air-sealing Yes, we will always provide advice to help you
achieve your targets and provide photographic evidence if required of keys leakage areas.
Can people be inside the building when the test takes place? Yes, although while the test is being carried out
access in and out of the property will be restricted

+

Common Leakage Areas
& Improvements for Domestic Housing when air
permeability targets are below 5.0m 3 /hr/m 2

pellentesque:
Nam vestibulum dolor quis libero.

All these items should be sealed as an absolute minimum before site testing occurs.
Whilst the following photos may show smaller detached, semi-detached properties and
apartments the principles are universal and can be applied to all domestic & small
commercial properties.
•

Electrics - All Plugs, aerials, TV points always show leakage (Seal/Tape Hole in Vapour Barrier behind
for Timber Frame, OR seal at top of conduit in Roofspace for Masonry Houses) for all penetrations. Plugs
and Fittings cannot be temporary taped during the airtest.

Seal around Downlights with suitable sealant. It would
also be advisable to purchase good quality airtight
fittings as manufacturers are very varied when it comes
to airtightness.
Consider using specialist airtight hoods to isolate light
fittings and other wiring such as speakers.

•

FF Perimeter of Floor must be sealed.

The 300mm deep Floor Void is a massive risk. If the airtight

detail isn’t correct or leaks any air (between floors to external wall) then the whole void becomes a
potential risk.

•

GF Perimeter of Floor must be adequately sealed.

o

FF Joints in Flooring/Ground Floor Ceiling.
Light Fittings etc – all becomes a potential risk
when the air barrier at the cassette is ripped,
damaged or fitted/taped incorrectly which is very
common

PS – Just because the bath panel is in place does
not negate the need to seal everything behind it

•

Large Holes such as this into the Floor Void
are unacceptable and generally show
excessive leakage because of damage to the
Air Barrier on the perimeter wall
(SIPS/Timber Frame) or in the case of
Masonry, shrinkage in Timber Joists along
with poor beam filling

•

Hot Presses, every hole into floor void needs sealed

•

Perimeter Wall of Hot Press Should be sealed well at the Plywood sheeting

•

Around Extract Fans to wall/Ceiling, we can only seal the ventilation opening itself

•

Consumer Units – electricians always leave large holes here – seal around perimeter of board that
consumer unit is mounted to, take care here also with ducts bring NIE Power into houses.

•

Soil Stacks – be careful when they extend under kitchen units. Ensure that they are sealed to floor and not
left open anywhere in the kitchen. Also take care in bathrooms were 100mm waste pipes from toilets
enter them. Normally soil stacks are left open into the Roofspace and so this is leakage to outside. It is
worth taking care where they pass through floors or unconditioned spaces.

•

Be Careful if Boiler Flue is boxed in as it is never usually airtight around the flue hole behind the facing
board

•

•

Condensing
Boilers – Make
sure the boiler
itself is a sealed
unit and no air can
escape through
the pipework/flue
itself

Cooker Hoods – if boxed into a self-contained metal hood the hole is generally larger than the vent pipe.
Hoods should be taken off and hole sealed behind the line of sight. The tester only tapes the ventilation
opening itself for the duration of the airtest.

•

Windows and Doors – Are the seals fitting tightly. Have they been adjusted? Have the cill boards been
sealed? Have they been checked underneath at the Wall Junction?

•

Full Height Windows – there’s always leakage between the DPM and the screed/window cill. Has this
been suitably sealed?

Have you sealed Windows to Main Wall Construction at
an early stage with suitable tapes and sealants?

•

Under Kitchen Units – Check for leakage behind kicker boards, has the Perimeter Wall/Floor Junction been
sealed?

•

Is there an external Tap in the Kitchen? Has the plumber punctured the air barrier anywhere else?

•

Check Where Mains Water, Gas and Electric enter House. Is there a permanent seal?

•

•

Around Stairs/Floor Void Junctions

Around Trap Doors & Sunpipes etc. Ensure Airtight Seal to Plasterboard Ceiling
Install good quality trapdoors fitted with airtight
seals. Trap-doors & Loft
Hatches cannot be taped
for the duration of the
airtest.

Have you taped the joints of the insulation? This can make a great difference to the airtightness of the property.

Have you taped or suitably sealed between building elements such as Roof Insulation to Wall as shown below?
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Achieving better Supervision onsite –Helpful

tips

Appointing someone onsite who is responsible for the air barrier may seem unnecessary
or a waste of time & money but it is a great way of ensuring that all site operatives &
sub-contractors remain aware of the importance of the airtight barrier throughout the
build. A chosen site operative would be responsible for maintaining the integrity of the
airtight barrier throughout the build and reporting any issues back to the design team,
site foreman or project manager. This person should be someone who will be on site
throughout the build, involved in the practical construction of the building and also holds
some sort of authority/respect amongst other site operatives. This person must be a
good communicator and someone who takes pride in their work and has the authority to
halt and change work if required. They must be thoroughly briefed by the design team
and must be able to pass on that information to all of the subcontractors and trades
visiting the site.
1. Once someone is made responsible for airtightness they should make regular reports to the

design team, site foreman and main contractor to help getting any leaks, rips or gaps sealed early.
2. Define the “air barrier”. It is crucial to specify the appropriate materials that will be used to
form the air barrier. An air barrier must be impermeable or virtually impermeable (i.e. not allow air
to pass through them at 50 Pascals). Typical air barrier materials include: – Vapour control layer
membranes (used in timber frame construction or roofs in masonry construction)
– Concrete & Screeds (Floors) – Orientated Strand Board (used for SIPS panels and sheathing in
timber frame) – Render (applied directly to masonry) – Tapes for window openings and joints
between elements
3. Understand how the building is being put together and which materials form the air barrier.
4. Understand bad airsealing techniques and products. Do not use materials that are permeable
such as fibrous insulation. It does not matter how hard mineral/rock wool for example is packed
into a gap, air will still be able to pass through it.
4a. Take care with expanding foam products to ensure suitability for airsealing
5. An airtightness Notice Board, in a site office for example (including drawings, notes and helpful
tips) may be necessary if an enhanced airtightness level is required for building Regulation or
passive house compliance.
6. Ensure that Site Inductions emphasize Air Leakage and the necessity to avoid damage to the
specified air barrier.
7. Emphasize good quality workmanship as this is directly linked to airtightness
8. Keeping a camera on hand to take photographic evidence of any damage to the air barrier may
be useful.
9. Liaise with pressure testing specialists to organize visits for audits and tests, ensuring all
necessary preparatory works are complete in time.
10. Determine how many dwellings need to be tested and prepared for testing prior to each audit
or test.
11. Ensure that recommendations from post-testing air leakage audits are acted upon.

