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A method for heat insulating a building surface and an insulation board therefor

The present invention relates to a method for heat insulating a building surface and an
insulation board therefor.

Heat insulation of buildings is well-known and there are numerous systems and
products for insulating building surfaces, such as roofs and walls. The requirements to
the insulation quality are constantly increasing which requires improved insulation
systems and/or improved skills by the insulation installer. The requirements are mainly
directed to improved insulation value which is often achieved by increasing the
insulation thickness. Another issue is to avoid thermal bridges, so-called cold bridges,
which often are caused by poorly installed insulation boards having gaps between
them. A common way to meet these two requirements is to use a two-layer solution,
wherein a first layer of insulation boards is first installed and then a second layer of
insulation boards is installed on top of the first layer with the insulation boards of the
second layer being shifted in relation to the insulation boards of the first layer.

If the building surface to the insulated is a flat, or substantially flat, roof it is often
required that the installed insulation shall be able to support person traffic or even
heavier traffic. This may be achieved by using a two-layer solution, wherein the first
layer comprises heat insulation elements or boards and the second layer is a force
distributing layer made of high density heat insulation boards or other materials.

A packing and/or transport unit with roof insulation elements for a two-layer solution is
known from WO 2012/059192. The insulation elements include a number of lamellae
and a few insulation boards, i.e. at least two different types. The insulation elements
are used to insulate a flat roof construction. A predetermined number of transport units
are provided on the roof. The elements of each of the transport units are laid out in two
layers whereby an insulating layer is built on the roof. The two layers are typically made
as a lower layer of lamellae and a top layer of larger insulation boards preferably
having a higher density than the lower layer to provide a roof insulation which can carry
load from e.g. building workers on the roof. The lamellae and the top layer boards are
preferably provided in a staggered configuration. This solution is advantageous but
does involve handling of many elements during the fitting of the roof insulation, which in

turn is labour intensive and time consuming.
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In another solution, which after installation looks like a two-layer solution, is to use so-
called dual density insulation boards for flat roof insulation, wherein the two layers are
included in a single product, namely an insulation board having a first layer of relatively
low density and a second layer of higher density. An example of a dual density
insulation board is known from e.g. WO 03/054264 A1.

A disadvantage with using the dual density products is though that when installing the
dual density boards on the roof there is a risk that a gap will be provided between two
adjoining boards creating a cold bridge from the roof to the roof membrane on top of
the dual density boards. There is also a risk that the two adjoining dual density boards
are slightly different in thickness and thereby the top surface of the insulation will not be
at the same level thus creating one or more small steps from one dual density board to
another. Such unevenness will be visible on the roof membrane provided as the
exterior roof cover and does entail a risk of damage to the roof membranes, for

instance as pools of rain water may form, or the like.

It is therefore an object by the present invention to provide a method for heat insulating
a building surface, such as a flat, or substantially flat, roof and an insulation board
therefor which alleviates or even eliminates the above-mentioned drawbacks.

According to a first aspect of the invention there is provided a method for heat
insulating a building surface with insulation boards, wherein each insulation board has
two parallel main surfaces and four side surfaces connecting the two large surfaces,
whereby

- the insulation boards are arranged adjacently on the building surface with each
insulation board having a lowermost of the main surfaces facing the building surface,
wherein each insulation board is divided into an upper part and a lower part with an
interface that is substantially parallel with the two main surfaces, and

wherein the method comprises the steps of

- arranging an insulation board on the building surface and then shifting the upper part
of said insulation board a distance to at least partly cover a lower part of at least one
neighbouring insulation board.
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The advantage hereby achieved is that a two-layer building insulation may be provided
by insulation boards which are handled as a single product but which overcomes the
issues of cold bridging due to gaps between insulation boards.

It should be mentioned that the term “lower part” when used in this specification refers
to the part of the insulation board that in use is facing the building surface, while the
term “upper part” refers to the part of the insulation board that faces away from the
building surface. In a preferred embodiment that building surface is a flat, or
substantially flat, roof. However, the invention is also applicable to a building surface in

form of a more or less vertical wall.

In a second aspect of the invention there is provided an insulation board comprising a
upper part made of fibrous mineral material and a lower part made of fibrous mineral
material, wherein the upper part is shiftable relative to the lower part. Preferably, the
upper part and the lower part are made of stone wool.

Preferably, the upper part of the insulation board has a first density within the range of
100-250 kg/m°® and the lower part has a second density within the range of 50-140
kg/m®, and wherein the first density is higher than the second density.

In some preferred embodiments of the invention, the upper part has a first thickness
which is 5-50% of the total product thickness and the lower part has a second
thickness of 50-95% of the total product thickness.

By the invention, the upper part is shiftable relative to the lower part in either one or two
directions by pushing or pulling the top part relative to the lower part.

To produce such a board, the third aspect of the invention is the provision of a method
for producing insulation boards for use in the method for insulating a building surface,
wherein the method comprises the following steps:

- producing a cured web of mineral wool insulation, said web having an upper surface
and a lower surface;

- dividing the web of mineral wool insulation into an upper part an a lower part that are
kept together with an interface substantially parallel with the upper and lower surfaces;
- cutting the mineral wool web lengthwise and laterally into insulation boards.
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It is preferred that the web before curing is divided into an upper part and a lower part;
the upper part or lower part is compressed to a higher density than the other; re-
assembling of the upper part and lower part; and then curing the re-assembled web.
Thereby a dual density product is provided. Further to these production steps, then the
higher density upper part is split from the lower density lower part.

According to this method the dual density board may be provided by horizontally
dividing a known dual density product into the two layers. This can easily be
implemented on the existing production lines by arranging a horizontal knife or saw
after the dual density products has exited the curing oven.

Preferably, the split is provided at the interface between the high density and the low
density in the dual density product. However, if appropriate the split can be provided at
other positions.

In an embodiment, each divided insulation board comprising an upper part and a lower
part are wrapped individually in a packaging foil. Alternatively, the boards may be
stacked in a transport unit, e.g. on a pallet.

In the following, the invention is described in more detail with reference to the

accompanying drawings, in which:

Fig. 1 is a stack of insulating boards according to an embodiment of the invention;

Fig. 2 is a schematic side view of two adjoining insulating boards during the
process of installing such insulation boards on a flat roof;

Fig. 3 is the same as fig. 2 when the insulation boards are installed; and

Figs. 4 a) to d) show an example of the steps of producing a roof insulation board
according to the invention.

Figure 1 shows a stack of insulation boards 10 according to the invention ready to be
installed on a building surface, such a flat roof or a wall (not shown). On the building
site each insulation board 10 can be handled as a single element as indicated with the
uppermost insulation 10 which is taken away from the stack. The insulation board 10 is
split such that the insulation board 10 consists of an upper part 2 and a lower part 4.
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Each insulation board 10 also has a top main surface 6 and a bottom main surface 8.
Both the upper part 2 and the lower part 4 is preferably made of fibrous mineral wool,
such as stone wool; the upper part 2 with a high density, for instance within the range
of 100-250 kg/m?, and the lower part 4 with a second lower density, preferably within

the range of 50-140 kg/m°.

As indicated in the figures 2 and 3, the insulation boards 10, 10’ are arranged on a flat
roof 14. After the adjoining insulating boards 10, 10’ are placed, the upper parts 2, 2’
are then shifted by pushing or pulling to at least partly cover a lower part 4, 4’ of a
neighbouring or adjoining insulation board 10, 10’ and thereby also cover the interface
of the lower parts 4, 4’ between the adjoining insulation boards 10, 10’. The shifting of
the upper parts 2, 2’ may be in one direction only or in two directions so that all
interfaces between adjacent lower parts 4, 4’ are covered by shifted upper parts 2, 2.

As shown in fig. 4D the stack of insulation boards 10 shown in fig. 1 may be provided
on a pallet 18, which may be made of wood or can be made of fibrous mineral wool
similar to the insulation boards 10, so that the pallet 18 can form part of the building
surface insulation. This stack of insulation boards 10 on the pallet 18 - preferably
wrapped in packaging foil (not shown) - is then provided as a transport unit which can
be transported to the building site for installation. Since each insulation boards 10
comprises an upper part 2 and a lower part 4 these upper parts 2 and the lower parts 4
appears alternately in the stack; however, each insulation board 10 comprising an
upper part 2 and a lower part 4 is handled at the building site, e.g. on a roof, as single
insulation boards 10 that can be arranged successively adjacent each other during the
insulation installation process. After the insulation boards 10 are arranged, the upper
parts 2, 2’ are shifted for completing the building surface insulation installation. The
upper parts 2, 2° may be shifted immediately after installation of each insulation board
10 or they may be shifted after installation of a plurality of insulation boards 10.

With reference to figures 4A and 4B, the insulation board 10 may be produced initially
as a dual density board by a conventional process and then subjected to a horizontal
cutting member 16, such as a knife or a saw, and thereby split into an upper part 2 and
the lower part 4. This split may be provided at the interface between the low density
and the high density layers in the dual density product. However by the invention it is
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realised that the split may also be provided at another level relative to the density

transition point.

After the splitting action is completed, the insulation board 10 may be individually
wrapped in a wrapping foil 12 as shown in fig. 4C and/or the insulation boards 10 may

be stacked on a pallet 18 as shown in fig. 4D.
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Claims

1. A method for heat insulating a building surface with insulation boards, wherein each
insulation board has two parallel main surfaces and four side surfaces connecting the
two large surfaces, whereby

- the insulation boards are arranged adjacently on the building surface with each
insulation board having a lowermost of the main surfaces facing the building surface,
wherein each insulation board is divided into an upper part and a lower part with an
interface that is substantially parallel with the two main surfaces, and

wherein the method comprises the steps of

- arranging an insulation board on the building surface and then shifting the upper part
of said insulation board a distance to at least partly cover a lower part of at least one
neighbouring insulation board.

2. A method according to claim 1, wherein the building surface is a flat, or substantially
flat, roof.

3. An insulation board for use in the method according to claim 1 or 2, wherein said
insulation board comprises a upper part made of fibrous mineral material and a lower
part made of fibrous mineral material, wherein the upper part is shiftable relative to the

lower part.

4. An insulation board according to claim 3, wherein the upper part has a first density
within the range of 100-200 kg/m® and the lower part has a second density within the
range of 50-250 kg/m®, and wherein the first density is higher than the second density.

5. An insulation board according to claim 3 or 4, wherein the upper part has a first
thickness which is 10-50% of the total product thickness and the lower part has a
second thickness of 50-95% of the total product thickness.

6. An insulation board according to any one of the claims 3 to 5, wherein the upper part
and the lower part are made of stone wool.

7. An insulation board according to any one of the claims 3 to 6, wherein the upper part
is shiftable relative to the lower part in two directions.
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8. A method for producing insulation boards for use in the method for heat insulating a
building surface according to claim 1 or 2, wherein the method comprises the following
steps:

- producing a cured web of mineral wool insulation, said web having an upper surface
and a lower surface;

- dividing the web of mineral wool insulation into an upper part and a lower part that are
kept together with an interface substantially parallel with the upper and lower surfaces;
- cutting the mineral wool web lengthwise and laterally into insulation boards.

9. A method according to claim 8, whereby

- the web before curing is divided into an upper part and a lower part;

- the upper part or lower part is compressed to a higher density than the other;
- re-assembling of the upper part and lower part: and

- curing the re-assembled web.

10. A method according to claim 9, wherein a dual density product is provided and then
the higher density upper part is split from the lower density lower part.

11. A method according to claim 10, whereby the split is provided at the interface
between the high density layer and the low density layer in the dual density product.

12. A method according to any one of the claims 8 to 11, wherein each divided
insulation board comprising an upper part and a lower part are wrapped individually in
a packaging foil.
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