BRIEFING

Energy
efficiency
in old
buildings

www.spab.org.uk

Insulation issues
Solid wall insulation is one of the most challenging aspects of retrofitting old
buildings. Paul Mallion, a chartered building surveyor, certified Passivhaus designer
and a director of Conker Conservation, examines the concerns and the options.
Insulating and draughtproofing buildings can reduce energy
demand and increase comfort, but these measures need to be
undertaken as part of a considered holistic approach.
Consideration should be given to user behaviour and expectations, ventilation and heating strategies. In addition, care needs
to be taken not to compromise the building’s aesthetics or special
interest; loss of historic fabric and the accelerated deterioration
of components must also be guarded against.
The walls of old buildings are one of the most widely variable
elements of construction. Generally they rely on the breathability
of the materials to prevent problems with moisture, consequently
they are challenging to upgrade. Common forms of traditional
construction are solid brick; solid stone; stone with rubble infill;
earth; and timber frame with tile hanging, weatherboard or plaster. In some old buildings various types of cavity wall exist.
The first step when assessing if a solid wall can be upgraded is
to fully understand and evaluate the building in its current con22 SPAB BRIEFING: ENERGY EFFICIENCY IN OLD BUILDINGS

dition and use. This involves assessing the method of construction and the structural and physical condition internally and
externally. Any special features or details that contribute to the
special character of the building must be noted and retained,
such as external brick or render details, internal cornices or plaster details.
A condensation assessment should always be carried out when
introducing thermal insulation to an historic building. These
assessments are often provided by insulation manufacturers free
of charge but, in my experience, they can be over optimistic in
order to show products in the best possible light. It is best to ask
an independent consultant to carry out the assessment. This
should model a range of materials and installation options, such

Internal insulation has many risks, therefore needs
the greatest care and attention to detail

Making an assessment
There are a number of key points that should always be considered:
Does the wall need to ‘breathe’?
In masonry external walls there is an equilibrium between moisture
ingress and evaporation. When in good condition with suitable finishes,
plasters and pointing, the wall will dry out quickly after rainfall, or absorb
then safely re-release moisture during periods of high humidity. Adding
impervious layers to the wall – such as non-breathable insulation
materials – will alter its equilibrium and risk exacerbating or creating a
damp problem.
Most of the high-performance insulation materials available today are
non-breathable, made from petrochemicals or metal foils. They can be
highly effective when used correctly in the right situation. Breathable
materials may have slightly lower thermal performance but have less
chance of upsetting the moisture balance in an old wall.
Is the wall subject to wind driven rain?
Driving rain can cause problems when walls are internally insulated,
especially systems incorporating a vapour control layer as moisture may
become trapped.
Are there existing damp problems?
Before insulation is added any moisture-related problems within the wall
must be rectified at source. If not they will be exacerbated by the
installation of insulation of any type.
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Is the building listed, does is have an article 4 designation or is it within
a conservation area?
If yes, there are likely to be restrictions on any alteration to the external
appearance or the internal fabric affecting the character or special
interest of the building. Advice should always be sought from the local
planning department/local conservation officer.

as different occupancy patterns, different weather conditions, different vapour control layers. This will highlight the variables that
could give rise to condensation, allowing the designer to create a
robust solution.
Internal solid wall insulation
Internal insulation has many risks, therefore needs the greatest
care and attention to detail. This is due to the fact that less heat
escapes through the walls, therefore the walls will be cooler. If any
moist air passes through the fabric it will cool down and may
condense into a liquid within the wall (interstitial condensation).
Studwork lining
A timber studwork frame can be constructed against the external
walls, with the gaps between the studs filled with insulation. It is
advisable to leave a ventilation gap between the back of the studs
and the wall, as condensation can occur on the internal face of
the wall. A breather membrane should be used at the back of the
studwork to hold the insulation in place, therefore thought needs
to be given as to how to locate it, either prefabricating the stud
panels or pinning the membrane between head and sole plates.
I always recommend a flexible insulation that can be squeezed
into the studwork without any gaps. Sheep’s wool, hemp batts,
and wood fibre bats are very effective. Higher performance rigid
boards can be used, but these tend to be difficult to install with a
tight fit and any gaps result in a dramatic drop in performance.
Some plasterboard manufacturers use light-guage metal framework fixed to the wall in lieu of timber. Mild steel is an excellent

Is the building part of a terrace that needs to be considered as a whole?
Altering the appearance of one property may ruin the overall appearance
of the terrace.
What is the proportion of wall in the property relative to the whole
building?
Some properties have large roofs with low eaves, leaving a relatively small
wall area, in which case more attention should be paid to roof insulation.
Mid-terrace houses have a relatively small external wall area in proportion
to the total heat loss surface.
What is the size of windows relative to the walls?
A wall with large windows, such as the front elevation of a Georgian
house, has a small amount of wall surface. The windows can account for
up to five times more heat loss than the walls (typical solid wall U-value
being in the region of 1.5W/m2K, single-glazed windows being 5.6
W/m2K)
How much floor space will be lost if internal insulation is used?
If a back addition with three external walls is to be insulated, the effect
on floor area could be considerable. Internal insulation may also impact
on stairs, landings and door openings, be aware of minimum widths for
access and safety.
How will window and door openings be detailed?
Careful detailing is paramount whether internal or external insulation is
used – this must not be left to the installer to work out. Air tightness,
weather protection, condensation, minimising thermal bridges,
minimising impact on daylight and aesthetic implications all need
consideration.
Will gutters and eaves need to be adjusted?
With the installation of external insulation it is likely that eaves will need
to be extended and gutters, downpipes and drains may need
repositioning.
Damp-proof course
Any existing damp-proof layers need to be protected and not bridged. If a
DPC does not exist, use insulation materials that are not hygroscopic
close to ground level.
Can continuity be assured?
Insulation must be continuous, and not truncated at floors or roof.
Creating continuous details needs careful assessment, and even more
careful execution on site.
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thermal conductor, therefore not a logical choice in my opinion.
Thermal plasterboard
A wide range of plasterboard laminates are available with mineral wool, polystyrene, PU, and phenolic foam insulation bonded,
usually with a vapour barrier of aluminium foil or polyethylene.
Although not regarded as good practice in old buildings, manufacturers claim that these can be applied direct to a solid wall or
fixed over timber battens. Careful condensation assessment is
important, as the built-in vapour barrier is interrupted at each
board joint and every fixing. Ideally the wall’s surface should be
flat and smooth; do not apply to bare masonry.
Wood fibre and lime plaster
Wood fibre comes in different grades and densities, for different
uses. Certain grades can be fixed direct to internal walls and plastered with lime. As above, they should be applied to smooth surfaces or a parge coat of plaster should be applied to smooth out
rough masonry. As these materials are very breathable, a vapour
control layer is not usually required unless a non-breathable
coating has been applied to the exterior.
Other solutions include insulating plasters made from lime
and hemp, or lime and granulated cork, and calcium silicate
boards. These have modest insulating properties, but are very
breathable and have humidity-regulating properties which can
benefit old buildings.
External solid wall insulation
Insulation and render
Insulation boards can be applied direct to the building face if flat,
smooth and in good condition. A rough surface may need to be
smoothed out with a parge coat of lime render. Cork or wood
fibre are ideal for this purpose, both can be used with modified
lime render.
Foamed plastic insulations are also available. These perform well
and are affordable but are not breathable and result in landfill
waste which will not biodegrade. However, they can be useful if the
wall in question is not breathable due to existing surface coatings
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or is below damp-proof course level.
Lime hemp render and lime renders with granulated cork can
be used, finished with lime plaster, though the insulating properties are only modest, they suit certain situations.
Timber stud frames
Just as for internal insulation, a timber framework can be constructed to support insulation externally and filled with a flexible
insulation batt. The external finish may be timber boarding, tilehanging, or a layer of wood fibre which can be directly rendered.
Timber-frame buildings
There are particular risks when insulating timber frames, as
interstitial condensation can be devastating over a long period of
time. Condensation analysis is essential but, if done correctly, the
thermal properties can be greatly improved with little visual
intrusion.
Insulation can be installed in the voids between studs, but only
if there is sufficient depth and if the external finish is breathable
or has a ventilated layer. When weatherboarding or tile hanging
needs to be replaced, this is an ideal opportunity to add a counter batten and breather membrane, allowing the full depth of the
timber frame to be insulated behind.
Where original medieval wattle and daub infill panels to timber-framed buildings have already been lost, they can be replaced
with a hemp lime mix or wood fibre insulation boards finished
with lime plaster. Original wattle and daub has been shown to be
a surprisingly good insulator.
Conclusion
Insulated walls allow greater comfort for the occupants in both
summer and winter and reduce energy consumption, but there
are many risks to consider before altering an old building. The
ongoing research by the SPAB and its partners is improving our
understanding of these risks and providing proven solutions.
Every building is different and needs to be carefully assessed to
ensure its longevity.
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