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POSTER ABSTRACT

Reversible internal wall insulation for historic buildings
using cyclododecane as a protective layer

Stefan Bichlmair, Martin Krus and Ralf Kilian

When refurbishing historic or listed buildings, it
is necessary to �nd insulation solutions that do not
disrupt theoriginal appearanceof thebuilding. This
is especially true in historic buildings, where the
originalmaterials, surfaces and structuresmay form
part of the public displays. Internal wall insulation
leaves these aspects visible, but can be di�cult to
mount without damage to original interior surfaces
and plasters. In the case of historically valuable
buildings this can lead to restrictions in retro�tting
energy saving measures like internal wall insula-
tion. Refurbishments in old and valuable buildings
should therefore be carried out without, or with
only minimal, damage to original interior surfaces
and plasters.
This poster describes the development of a new

reversible mounting system using cyclododecane
(CDD), a volatile binding medium. CDD allows
the application of di�erent internal wall insulation
systems without damage to the underlying wall.
A preliminary study using an adhesive mat as a
separating layer proved promising, but allowed
mould growth because of air �ow (Bichlmair et al.
2014). To avoid this problem, a fully-reversible
system was designed, using CDD in combination
with a newly-developed plaster. A case study
in the 18th-century Alte Schä�erei building,
now the Fraunhofer Centre for Conservation
and Energy Performance of Historic Buildings
(www.denkmalpflege.fraunhofer.de), tested
the suitability of this system in a historic building
(Figure 1). The case study aimed to get information
on the long-term behaviour of the mounting
system in practical use, and to measure the impact
on original surfaces of the internal wall insulation
system and mounting/removal procedures.
Ten di�erent internal wall insulation systems

were tested on prepared test �elds containing

Figure 1 TheAlte Schä�erei building at the Fraun-
hofer Centre. Di�erent internal wall insulation
systems using CDD as a separating layer are being
tested in the upper �oor. Photo: Fraunhofer IBP.

matrices painted with original colour binder
systems. Each test �eld was about 10m2 in size and
included a window with window seals and reveals
(Figures 2 and 3). Measurements of temperature
and RH, and metrical and visual comparative
assessments were made on these test �elds in
order to �nd out the long-term e�ect of the
insulation systems on the underlying historic lime
plaster.
With the help of CDD as a volatile binding

medium it is possible to �x internal wall insulation
systems without damage to the original wall.
Figure 4 shows a typical systemmade from aerogel
plaster as internal wall insulation (2), a reversible
plaster layer (3) and CDD (4) as a protective
separation layer from the ‘original’ paint layer (5).
The sublimation rate of the CDD through

gypsum board was measured at a nearly constant
2.1 g/m2/day. The measurements show that the
di�usion coe�cient is strongly dependent on the
density of the applied CDD, whereas the density
is dependent on the type of application (e.g. on
how the melted CDD was sprayed or cast). Since
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Figure 2 An overview of the room, containing a test �eld that has had the complete insulation system applied
(central area, between the cable trunking, and including the window). To either side of the test �eld, the original
historic wall surface is visible. Photo: Fraunhofer IBP.

the number of test probes was very small, further
measurements should be performed to verify this
data.
This research demonstrates that it is possible to

design a reversible interior insulation system using
CDD as a protective layer for original surfaces on
historic buildings.
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Figure 3 A test matrix with di�erent colour bind-
ing systems. The test squares have been sprayed
with CDD and are already partially covered with the
reversible plaster layer. Photo: Fraunhofer IBP.

Figure 4 Example of an internal wall insulation
system with each layer exposed. In order, these
layers are: 1) plaster; 2) internal wall insulation; 3)
reversible plaster; 4) CDD (not visible); 5) ‘original’
paint layer (in this case, a mock-up using typical
historic pigments and binders). Photo: Fraunhofer
IBP.

eds, 10thNordic SymposiumonBuildingPhysics, LundUniver-
sity, pp. 1349–1356.

Subliming Surfaces: Volatile BindingMedia in Heritage Conservation 139


