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preface

This publication is written from the point of view of a cynical but
experienced airtightness tester, with the aim of educating those who need
to achieve and surpass airtightness criteria. This includes various people in
the design and construction process – architects, design managers, project
managers and construction managers. The purpose of this publication is to
spread knowledge and best practice – not to teach people how to design a
building, lay out details, or specify materials and products that are airtight.
While many things contribute to a building achieving its airtightness, by
far the biggest factor is the quality of work. As such, an airtightness test is
in some way a measure of how well the building has been designed and
built from a technical point of view. Aesthetics are beyond the scope of this
publication!
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INTRODUCTION

1

1

INTRODUCTION
The purpose of this publication is to provide architects, main contractors
and subcontractors with a broad base knowledge of how to design and
build buildings to achieve their airtightness targets.
This publication aims to do this by splitting the building up into its main
components (walls, roofs and penetrations) and giving examples of best
and poor practice. What this demonstrates is that achieving a low level of
airtightness requires a high level of quality throughout the design and build
process. The simpler the detail, the more difficult it is to get wrong.

1.1

What is air
leakage?

Air leakage is the uncontrolled flow of air through gaps and cracks in the
fabric of a building. Engineers sometimes use the term infiltration, but
most people experience air leakage as cold draughts.
Air leakage is not to be confused with ventilation, which is the controlled
flow of air into and out of the building through purpose built ventilators.
All buildings require ventilation for the comfort and safety of the
occupants.
Air leakage commonly occurs at interfaces between construction elements.
Typical locations include:
•
•
•

Wall to roof and wall to floor junctions.
Window and door to wall joints.
Service penetrations.

Air leakage paths may be circuitous – air may travel some distance through
the building fabric between the points of entry and exit, as illustrated in
Figure 1.
Figure 1: Circuitous Air Leakage Paths
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These consist of two skins of metal sheet, bonded to an insulation panel
with various interlocking profiles. There are various manufacturers, all of
which have different methods of sealing between panels - some are more
effective than others at achieving an airtight structure.
This construction type is also used for roofs – information specifically
pertaining to the use of composite cladding panels for roofs can be found
in section 3.2.
Best practice:

•
•
•
•

Adjacent panels overlapped and and double-sealed.
Correct profile fillers used.
Flashings fixed and mastic sealed between elements.
Panels sealed internally at angle joints and corners.

Common pitfalls:

•
•
•
•

Inclusion of the parapet in the air line – ideally the parapet should be
excluded, to avoid numbers of unnecessary joints.
Where composite cladding panels transition to block & brick cavity
construction, there is often a gap in the air line.
Use of expanding foam forcing flashings away from joints.
Poor installation of EPDM bubble gasket.

Advantages:

These systems are designed to overlap and interlock with seals. The fact
that the panels are solid means that either the internal or external surface
can be sealed to, as no air will pass through the thickness of the panel.
Limitations:

The only issues come at interfaces with other products and the inclusion
of parapets in the air line. There are typically poor details at these locations.
Issues:

There are few with this system. Panels overlap by design though seals do
need to be applied on site. There are regular problems with wall to roof
joints, with support steelwork getting in the way. This causes the parapet to
be used as the air line which brings additional problems.
Figure 10: Typical composite panel installation
This shows the
installation of a new
panel. Note the
mastic in place and
the effective overlap.
This provides a
reasonably good seal.
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3

ROOFS

3.2

Composite
Cladding
Panels

This section contains information specifically pertaining to the use of
composite cladding panels for roofs. This construction type is also used
for walls – information on walls and general information on composite
cladding panels can be found in section 2.2.
Composite cladding panels may also incorporate a rooflight system.
Advantages:

These systems are designed to overlap and interlock with seals. The fact
that the panels are solid means that either the internal or external surface
can be sealed to, as no air will pass through the thickness of the panel.
They are simple, robust and normally up early in the construction of the
building to allow testing of the building at an early stage.
Limitations:

Sealing of the ridge on the underside of the panel can be difficult accesswise with ridge steels with a flashing.
Figure 46: End lap seal between panels

Some of the mastic between sheets has been squeezed
from the junction but this shows the intent and that this
was applied when installed.

Figure 47: Roof light seal between sheets

The double seal between sheets (clearly visible through
rooflight material) creates a good seal.

Figure 48: Ridge seal
The ridge gap is filled with insulation and
foam filler. The correct profile fillers will
be put in place with mastic and the ridge
flashing applied, again with mastic and
adjacent sheets sealed together. This will
provide a good seal.

26

Designing and constructing for airtightness
© BSRIA BG 47/2013

3. Design and construction for Airtightness - Plain.indd 26

22/04/2013 10:38:40

4

PENETRATIONS

4

Penetrations
This section covers penetrations of elements such as pipes, ducts, electrical
cables and steelwork through the air line. Ideally, the number of these
should be minimised by design, however in any building there will
inevitably be some penetrations through the air line. This section does not
include windows and doors – these are regular elements which are planned
into place as a matter of course, and are discussed in section 2.
The best seal is achieved when:
• The location has been planned.
• The correct materials are used.
• Responsibility for the seal is clear.
• The build sequence allows the penetration to be sealed to the air line
element (see Figure 43 for an example where this was not the case).
• The result is neat and tidy.
On large projects, the use of one company to seal all penetrations except
windows and doors is common. In these cases, the company creating the
penetration is responsible for informing the sealing company. Ultimately,
minimising penetrations through the envelope is the best solution but this
is not always practical.

4.1

Ductwork

Figure 55: Typical under floor ductwork penetration to riser

This image shows a rectangular duct in a floor void – the raised floor hasn’t been
installed yet. The duct is passing through a rectangular hole into a riser. It is sealed
with fire batt and mastic to achieve an air and fire seal on three sides, however, Figure
56 shows that the seal is not effective on the underside of the duct.
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