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Thermally Insulated Building Brick

The invention relates to a thermally insulated building brick, which brick
comprises a structural body with at least one cavity and a thermally insulating
5 filing arranged in the cavity, and further the invention relates to a method for

providing a thermally insulated building brick.

Although new building materials and building methods have been introduced in
the past decades, traditional building bricks are still used and valued. A
10 disadvantage of ordinary building bricks is however that the insulating value is
mediocre, which with increasing cost of energy and focus on environment is a
major disadvantage. Different attempts have been made to improve the

iInsulation value of building bricks.

15 At present there are several types of insulated building bricks available on the
market. One of these bricks is the Unipor Coriso, which is a brick filled with
mineral granulate, and an example of a mineral wool filled brick is known under
the trade name MZ8 from Mein Ziegelhaus. Other examples include bricks with
a filling of perlite (e.g. Poroton-T8/-T9 from Wienerberger).

20
Patent literature does also include different concepts for insulated building
bricks. One example can be found in GB patent no. 461,314, which relates to a
brick filled with an insulating filling, such as glass wool. This is a traditional
building brick filled with traditional insulation materials at the time of filing of this

25 patent more than 80 years ago, and this brick does not meet the demands for
modern building bricks in terms of insulation properties and is not suited for

mass production.

A more modern example is the building brick according to EP 1 752 593 A2.
30 This building brick has a substantially cubic body comprising a plurality of

cavities divided by walls and filled with insulating filling. This prior art building

CONFIRMATION COPY
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brick does provide state of the art insulation properties, but cannot meet future

demands on insulation properties, and further is not perfectly suited for mass

production.

DE 20 2007 013 074 U1 discloses vacuum insulation panels having very high
iInsulation value. The vacuum insulation panel comprises a micro-porous core
material e.g. a silica-aerogel, possibly with reinforcing fibres, such as inorganic
fibres e.g. mineral wool fibres. The core material is arranged in a wrapping,
evacuated and provided with an air-tight metal casing, such as an aluminium
foil. It is mentioned, but not otherwise supported that the panels can be mounted
in cavities of a hollow brick. The resulting brick has a high insulation value, but it
IS, however, an expensive solution and not suited for mass production. Further
the vacuum insulation panel is fragile and subject to damage during mounting in
the relatively narrow cavities of a hollow brick. The wrapping and film could for
example easily be scratched, whereby the vacuum would be lost and the
Insulation properties reduced. Such likely damages to the insulation panel will
destroy or reduce the insulation properties of the brick. Conventionally such
vacuum insulation panels are filled with aerogel for the aerogel to function as an

air-absorbent, which will, however, reduce the insulation value of the panel over

time.

An object of the invention is hence to provide an alternative insulated building

brick which allows for mass production.

This object is achieved with a thermally insulated building brick according to the
iIntroduction, wherein the insulating filling comprises an insulating material
arranged in a leading-in sheath. The leading-in sheath will enable easy fitting of
the Insulating filling in the cavity without damaging the insulating material,
thereby facilitating mass production. The insulating filling is adapted to have a

first size during installation in the insulated building brick and a second size after
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Installation in the insulated building brick, said sizes being substantially stable

and the first size being smaller than the second size.

Normally, the leading-in sheath will be a sheath which mechanically restricts at
least one dimension of the insulating filling to allow it to fit into the cavity of the
brick. In particular, the restriction on the at least one dimension may be capable

of being removed to allow the insulating filling to exert pressure on the inner

surface of the cavity of the brick.

The insulating material could be any suitable material having high thermal
insulation properties as will be considered by the skilled person. According to an
embodiment the insulating material comprises at least one silica-based thermal
Insulator selected from the group consisting of aerogel, fumed silica and
precipitated silica, which are all known to have very good insulation properties.
Aerogels are known to have extraordinary insulating properties, but at a high

cost. Fumed silica and precipitated silica have lower insulating properties

(approximately 22-23 mW/m*K), but at a lower price.

In the present context aerogel should be understood as any of the dried gel
products, commonly known as aerogels, xerogels and cryogels. These products
are known to have excellent insulating properties, owing to their very high
surface areas, high porosity and relatively large pore volume. They are
manufactured by gelling a flowable sol-gel solution and then removing the liquid

from the gel in a manner that does not destroy the pores of the gel.

Depending on the drying conditions, aerogels, xerogels or cryogels can be
made. Where the wet gel is dried at above the critical point of the liquid, there is
no caplllary pressure and therefore relatively little shrinkage as the liquid is
removed. The product of such a process is very highly porous and is known as

an aerogel. On the other hand, if the gel is dried by evaporation under subcritical

conditions, the resulting product is a xerogel composite. Although shrinkage is
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unhindered in the production of a xerogel, the material usually retains a very

high porosity and a large surface area in combination with a very small pore

size.

S5 When the gel is dried in a freeze-drying process, a cryogel is obtained. These
conventional aerogel, xerogel and cryogel products, although good insulators,

are fragile, susceptible to cracking and require a long processing time.

The term aerogel should also be interpreted as aerogel, xerogel or cryogel
10  products, which additionally comprise a matrix of fibres, the matrix serving to
reinforce the material, thereby providing high-strength products. These materials
are known as aerogel, xerogel and cryogel matrix composites and are
commonly produced in the form of mats, which are typically manufactured by
iImpregnating the reinforcing fibres with a flowable sol-gel solution, gelling and
15  then removing the liquid from the gel in a manner that does not destroy the
pores of the gel. Supercritical drying, subcritical drying and freeze-drying result

respectively in aerogel, xerogel and cryogel matrix composites.

Aerogels may have a thermal conductivity (A-value) of e.g. 9-22 mW/m-K
20  whereas mineral wool may have a thermal conductivity (Ap-value: based on
measurements in accordance with European Standard EN 12667 at a reference
mean temperature of 10 °C) of e.g. 30-40 mW/m-K, so with addition of aerogels
to bricks it is possible to achieve better insulation properties of the building

bricks. For comparison perlite will have a thermal conductivity (A-value) of 45-60
25 mW/m-K.

The insulating material could be substantially incompressible and the leading-in
sheath could be any kind of wrapping of the insulating filling in part or in total to
facilitate introduction into the cavities of the brick. According to an embodiment,
30 however, the insulating material is compressible and the leading-in sheath is a

substantially gas impermeable film arranged as an enclosure around the
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insulating material. By compressible should be understood that the insulating
material can be compressed by at least 5%, preferably at least 10% of its
volume or nominal thickness, without substantial damage to the insulating
material. By substantially gas impermeable should be understood that the film
will restrict gas flow to such an extent that the film will allow a pressure
difference, such as 50 kPa, across the film to be maintained for at least 10
minutes, preferably at least 1 hour. Hereby it is possible to at least partially
evacuate the enclosure, whereby the enclosure and the insulating material will

compress and thereby enable easy fitting of the insulating filling in the cavity of

the brick.
A total enclosure of the insulating material further has the advantage that a

loose insulating material can be used without risk of insulating material escaping

the cavity, any potential dust problems during manufacture etc.

It could be an advantage if the pressure difference is maintained for a significant
period, such as at least a week, as the insulating filling could hence be
compressed for cost-efficient transport and storage and still be compressed at
time of introduction into the cavities of the brick. On the other hand it could be
advantageous for the pressure difference to be neutralized quickly, e.g. within a
few minutes or shorter, for the insulating filling to expand quickly after being
introduced into the cavity. This would eliminate the need for perforating the film

to expand the insulating filling in the cavity for securing the insulating filling in the

cavity.

The insulating filling may be sized to the corresponding cavity of the brick to
provide a loose fit, which will enable easy fitting of the element in the cavity.
According to an embodiment, however, the size of the insulating filling is
adapted for a tight fit in the corresponding cavity. This is a particularly simple
and cost effective way of anchoring the filling in the cavity of the brick. A further
advantage is that the insulation and fire properties of the brick are not influenced

by any additional adhesive or binder for bonding the insulating filling to the brick.
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With a tight fit the insulating filling will be held in place in the cavity by friction

between the insulating filling and the cavity walls.

The insulating filling may further comprise additional materials, such as organic
or inorganic fibres. According to an embodiment the insulating filling comprises
mineral fibres, such as glass fibres, stone fibres or slag fibres, which can provide

extra strength to the filling.

The insulating filling is adapted to have a first size during installation in the
Insulated building brick and a second size after installation in the insulated
building brick, said sizes being substantially stable and the first size being
smaller than the second size. By size should be understood any dimension
(length, width, height), which has an impact on the ease of fitting the insulating
filling in the cavity of the brick. As an example the insulating filing may be
compressed to have a smaller width, if the width of the insulating filling
determines whether it fits into the cavity, whereas other dimensions may be
unchanged or even increased. As an example the insulating filing may be
stretched longer to have a smaller width, to allow easy installation, if the width of

the insulating filling determines whether it fits into the cavity, whereas the length

has no influence.

A binder may be added to the insulating material of the insulating filling if
considered advantageous. The binder may be organic or inorganic. An example

of an inorganic binder is water glass, which has good fire properties.

The brick may comprise a single cavity, but according to an embodiment the
brick comprises a plurality of cavities, and all cavities are filled with iInsulating
hlling. Hereby a high strength brick with high insulation value is provided. To
provide high strength the brick should be as massive as possible, whereas to

provide good insulation value the brick should be filled with as much insulation

material as possible.
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The brick could be any kind of building brick made of any kind of material, e.qg.
burnt clay, concrete, cellular concrete etc. According to an embodiment the
structural body is made of mainly lime (CaO) and sand (SiO,), resulting in a so-
called sand-lime brick. The production method of these bricks will provide the
advantage that curing of the bricks may take place in an autoclave at relatively
low temperatures of around 200°C. Thereby it is possible to arrange the

insulating filling in the cavity of the brick before curing of the brick, which may

facilitate cost efficient production.

The invention also relates to a method for providing a thermally insulated
building brick, said method comprising the steps of providing a structural body
having at least one cavity, providing an insulating filling comprising an insulating
material arranged in a leading-in sheath, and arranging the insulating filling in
the cavity. With this method a brick having high insulation value can be
produced effectively, as the insulating filling will be easier to install in the cavity
due to the leading-in sheath, and further the insulating filling will be protected

during installation in the cavity, which might otherwise pose damage to the

insulating filling.

The insulating material could be substantially incompressible and the leading-in
sheath could be any kind of wrapping of the insulating filling in part or in total to
facilitate introduction into the cavities of the brick. For example insulating filling
could be provided in roll-form and the leading-in sheath could be a belt to keep
the roll form during introduction in the cavity. After introduction the belt could be
cut to enable the roll to expand to fit the cavity. According to an embodiment, the
insulating material is compressible and the leading-in sheath is a substantially
gas impermeable film arranged as an enclosure around the insulating material,
and the method comprises the intermediate step of applying reduced pressure

to the enclosure. This enables a particularly efficient way of introducing the
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Insulating filling as the filling is compressed during fitting and can subsequently

expand to completely fill the cavity.

According to an embodiment the method comprises the further step of at least
partly releasing the reduced pressure of the enclosure, whereby the insulating

filling will instantly expand to fill the cavity.

According to an embodiment the method comprises the step of providing the
iInsulating material by selecting at least one silica-based thermal insulator from
the group consisting of aerogel, fumed silica and precipitated silica, whereby a

brick with high thermal insulation value can be achieved.

The brick could have any suifable dimension as would be understood by the

skilled person.

The invention will be described in more detail in the following by way of example

and with reference to the schematic drawings in which
Figure 1 is a perspective view of a hollow building brick,

Figure 2 Is a sectional view of a hollow building brick at insertion of a thermally

insulating filling,

Figure 3 Is a cross-sectional view of a thermally insulating filling for a brick,
Figure 4 is a cross-sectional view of an alternative thermally insulating filling,
Figure 5 is a top view of the thermally insulating filling,

FFig. 6a is a side view of the thermally iInsulating filling,
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Fig. 6b is a side view corresponding to Fig. 6a, with the thermally insulating

filling under compression,
Fig. 7 shows a step during insertion of the thermally insulating filling in a brick,

Fig. 8 shows a step after insertion of the thermally insulating filling in the brick,

and

Fig. 9 shows a final step of expansion of the thermally insulating filling in the
brick.

A building brick 1 is shown in Fig. 1, which brick 1 comprises a structural body 2
with a cavity 8. The structural body 2 of the brick according to this simple
embodiment is a traditional building brick made of burnt clay. Fig. 2 illustrates a
step of inserting a thermally insulating filling 3 in the cavity 8 of the brick 1. The
thermally insulating filling 3 is compressed from a second size 6 (shown in
dashed line) to a first size 5 for installation of the filling 3 in the cavity 8. As can

be seen the first size 5 has a smaller dimension d than the dimension D of the

cavity 8.

Fig. 3 illustrates a thermally insulating filling 3 in cross-sectional view. The
thermally insulating filling 3 comprises an insulating material, which is arranged
In a leading-in sheath. In the present embodiment the leading-in sheath is in the
form of a band 7a wrapped around the insulating material, and holding the
Insulating material in a compressed state for easy introduction in the cavity. The
iInsulating material could in this embodiment be provided in roll form. After

Introduction in the cavity the band 7a could be torn for the thermally insulating

filling to expand to fill the cavity (not shown).

An alternative leading-in sheath in the form of an encapsulating film 7b is shown

In the cross-sectional view of Fig. 4. With an encapsulating film 7b it is possible
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10

to at least partially evacuate the interior of the filling 3, thereby compressing the

filling for easy introduction in the cavity of the brick.

Evacuation of the filling 3 can be done in a number of ways. One simple
example Is shown in Fig. 5, which is a top view of a cylindrical thermally
Insulating filling 3 in an encapsulating film. The encapsulating film has an
opening 9, which can be used for evacuation purposes. Alternatively the

encapsulating film 7b of the thermally insulating filling could be provided with a

suitable valve.

Compression of the thermally insulating filling 3 by evacuation is illustrated in the
schematic side views of the thermally insulating filling 3 in Fig. 6a and 6b. In Fig.
6a the thermally insulating filling 3 is shown in the uncompressed state, whereas
in 6b the thermally insulating filling 3 is compressed to a smaller size by means
of a suction device 10 connected to the opening 9. The smaller size is shown in

full-drawn line, whereas the uncompressed size is shown in dashed line.

Insertion of the thermally insulating filling 3 is shown in the cross-sectional view
of Fig. 7. In the illustrated example the suction device 10 is still connected to the
thermally insulating filling 3 for constant evacuation in order to keep the
insulating filling compressed. In this case the suction device 10 may be a suction
disc forming part of a transport device for grasping, compressing and inserting
the thermally insulating filling 3 in the cavity. When disconnecting the suction

device 10, the compressed thermally insulating filling 3 would expand to fill the

cavity.

Alternatively the suction device 10 could be wused only for
evacuation/compression of the thermally insulating filling 3, whereupon the
opening 9 of the encapsulating film 7b could be sealed off to maintain
compression. In this case it may be necessary to puncture the encapsulating

film 7b, e.g. using a pointed tool 11 as shown in Figs. 8 and 9 for the thermally
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iInsulating filling 3 to expand to fill the cavity of the brick 1. Alternatively the
encapsulating fim 7b or the seal covering the opening 9, could be gas
permeable, so the vacuum inside the thermally insulating filling 3 would be lost
In relatively short time, e.g. a few minutes or hours, so the insulating filling 3

would slowly expand to the second size 6 after installation in the cavity.

Although the leading-in sheath will normally have a limited thickness, and hence
only a limited influence on the thermal properties of the brick with insulating
filling, it Is preferred that the sheath is made of a material with low thermal

conductivity, or alternatively that the sheath is removed after installation of the

insulating filling.
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THE EMBODIMENTS OF THE INVENTION FOR WHICH AN EXCLUSIVE PROPERTY OR
PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A thermally insulated building brick (1), which brick comprises a structural body (2) with
at least one cavity {(8) and an insulating filling (3) arranged in the cavity, characterized in that the
Insulating filling (3) comprises an insulating material arranged in a leading-in sheath and the
insulated filling is adapted to have a first size (5) during installation in the insulated building brick
and a second size (6) after installation in the insulated building brick, said sizes being

substantially stable and the first size being smaller than the second size.

2. A thermally insulated building brick (1) according to claim 1, wherein the insulating
material comprises at least one silica-based thermal insulator selected from the group

consisting of aerogel, fumed silica and precipitated silica.

3. A thermally insulated building brick (1) according to claim 1 or 2, wherein the insulating
material is compressible, and the leading-in sheath is a substantially gas impermeable film

arranged as an enclosure around the insulating material.

4. A thermally insulated building brick (1) according to claim 3, wherein the size of the
insulating filling (3) is adapted for a tight fit in the corresponding cavity (8).

5. A thermally insulated building brick (1) according to any one of claims 1 to 4, wherein the

insulating filling (3) further comprises organic or inorganic fibres, or a mixture thereot.

o. A thermally insulated building brick (1) according to claim 5, wherein the inorganic fibres

are mineral fibres.

/. A thermally insulated building brick (1) according to claim 6, wherein the mineral fibres

are glass fibres, stone fibres or slag fibres.

8. A thermally insulated building brick (1) according to any one of claims 1 to 7, wherein the

insulating filling (3) further comprises a binder.
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g. A thermally insulated building brick (1) according to claim 8, wherein the binder is an

iInorganic binder.

10. A thermally insulated building brick (1) according to claim 9, wherein the inorganic binder

IS water glass.

11. A thermally insulated building brick (1) according to any one of claims 1 to 10, wherein
the brick (1) comprises a plurality of cavities (8), and all cavities are filled with insulating filling

(3).

12. A thermally insulated building brick (1) according to any one of claims 1 to 11, wherein

the structural body (2) is a sand-lime brick.

13. Method for providing a thermally insulated building brick (1), said method comprising the
steps of:

providing a structural body (2} having at least one cavity (8),

providing an insulating filling (3) comprising an insulating material arranged in a leading-
In sheath wherein the insulated filling is adapted to have a first size (5) during installation in the
insulated building brick and a second size (6) after installation in the insulated building brick,
said sizes being substantially stable and the first size being smaller than the second size, and

arranging the insulating filling (3) in the cavity (8).

14.  The method according to claim 13, wherein the insulating material is compressible and
the leading-in sheath is a substantially gas impermeable film arranged as an enclosure around
the insulating material, and the method comprises the intermediate step of applying reduced

pressure to the enclosure.

15.  The method according to claim 14, wherein the method comprises the further step of at

least partly releasing the reduced pressure of the enclosure.

16. The method according to any one of claims 13 to 15, wherein the method comprises the
step of providing the insulating material by selecting at least one silica-based thermal insulator

from the group consisting of aerogel, fumed silica and precipitated silica.
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