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Fact: Interstitial condensation can occur in a roof, wall or floor element of a building if there is
a sufficient amount of moisture in the air and the temperature in the construction is below the
dew-point.

Building physics is not common knowledge to all of us, but most of us are aware of these
facts. Designed prevention is another matter, but is a fundamental requirement of Approved
Document C. The careful selection of building materials combined with some ‘general
awareness’ can go a long way to achieve efficient moisture management in cold pitched roof
design.

Since the early 90’s harmful condensation within pitched roofs can be ‘designed out’ by
adopting one of the two methods available; select either a ventilated system or non-
ventilated system. Both methods comply with current legislation, and with correct execution,
both will achieve efficient moisture management in the roof space.

The non-ventilated method can be adopted by incorporating a vapour permeable (Type LR)
underlay together with an internal vapour control layer. This is the preferred method, due to
its proven high energy efficiency.

It is extremely important that we allow internally generated water vapour to escape to the
atmosphere in an efficient way. Approved Document F deals with ventilation of the internal
occupied spaces. However, as heat displaces air in an upward trend it results in the
transportation of a large amount of water vapour into the roof construction and even more-so
from areas of high humidity such as bathrooms and kitchens. This moisture-laden air then
has the potential to condense on cold surfaces within the loft space. Moisture can also
originate from other sources, such as a leaky roof or built-in moisture during construction. It
is this latter ‘temporary’ situation which can cause great concern during the early stage of
occupation and which warrants some consideration. However, whilst this temporary
condensation can appear excessive in some cases, it will not cause damage to the structure
and once the building has completed its period of drying out the moisture will re-evaporate
and diffuse to the outside atmosphere.

Cold pitched roofs should therefore be designed and constructed with care in order to
maintain an efficient and healthy environment. This can be achieved by following the
guidance and recommendations set out in current codes of practice, manufacturers technical
instructions and independent certification. Maintaining the continuity of a purpose- made
vapour and air control layer at ceiling level will reduce significantly the rate of water vapour
transfer into the roof space from the building interior. It will also greatly reduce convective
heat losses, contributing toward a successful pressure test result and in-turn comply with the
design air permeability requirements of Approved Document L.
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Currently, two roofing systems offer design solutions to this problem:

A traditionally ventilated system is based on the principle of air exchange preventing
moisture build-up in attics. This tried-and-tested design has been proven to work, but it is
difficult to ensure that all vents will remain clear and functional. During the winter months, this
system can bring cold air, dust and moisture in from outside, and removes heat as well as
moisture from the attic. It can also be unpredictable, as it tends to rely on the fortuitous
coincidence of wind pressure or suction, building orientation, topography and design.

Modern vapour-open systems achieve improved thermal efficiency and control of
condensation by eliminating roof space ventilation and permitting vapour diffusion through a
vapour permeable roof underlay. An easy-to-install alternative that functions well over time,
this system helps to keep heat inside the building, saving energy and cutting CO2 emissions.
With a proven track record in the UK of over 15 years, it provides a good drying capacity over
the whole life of the building. It is important in this design to install a vapour control layer at
ceiling level, in order to prevent heat convective losses, and control the amount of moisture
to the attic space. The vapour control layer is a key product to provide a long lasting air-tight
plane over the life of the building. This is why we always recommend leaving a void cavity
between the plasterboard and the vapour control layer, in order to protect its integrity.

Although it is a relative newcomer compared to the traditional system, the BBA have
confirmed that in the Tyvek® non-vented roof system, the risk of condensation is equivalent
to, or less than, that of current conventionally ventilated cold roof systems meeting criteria to
BS 5250. Now that it is well established that moisture can be controlled with equal efficacy
using either of the two methods, construction professionals can concentrate on other
important criteria when selecting roofing options — total build cost, quality, ease of installation
and energy efficiency.

DuPont is a science-based company. Founded in 1802, DuPont puts science to work by
creating sustainable solutions essential to a better, safer, healthier life for people
everywhere. Operating in more than 70 countries, DuPont offers a wide range of innovative
products and services for markets including agriculture and food; building and construction;
communications; and transportation.

An introduction to the overall DuPont offer for architecture, interior design, building and
construction markets is available at www.buildingonscience.dupont.com. The range of
Tyvek® products is shown at www.construction.tyvek.com.
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