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(57) Abstract: The present invention concerns a foldable duct (4) made of glass or stone fibres and binder agent having a foil (1)
laminated thereon, on the inside and outside of the duct, wherein the foil (1) at least comprises: -an outer layer of aluminium (5), -an
intermediate layer of a thermoplastic polymer (6) having a lower melt point than polyethylene, positioned closest to the outer layer
of aluminium (5), -an intermediate layer of polyethylene (7), positioned between the intermediate layer of thermoplastic polymer (6),
and -an inner layer of a thermoplastic polymer (8) having a lower melt point than polyethylene.
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Foldable duct comprising laminated foil on inside and outside

Technical field

The present invention concerns foldable duct having a foil
laminated thereon. The foil 1is especially suitable for lami-
nating ducts, preferably made up of mineral fibres, such as
glass or stone fibres, and binder agent. The ducts may be

suitable for use in ventilation systems.

Background art

Previous foils used for laminating ducts are made up by a metal
layer, usually aluminium, and a polymer layer, usually poly-
ethylene (PE). These kind of layers have low mechanical prop-
erties, i.e. break easily when bent or stretched or exposed to

pressures, especially concentrated pressures.

Summary of the invention

An aim of the present invention is to provide a duct having a
foil that has Dbetter mechanical properties than previously
known foils. Another aim is to provide a fire protecting foil.
Especially, an aim is to provide a foldable foil which does
not rupture due to folding and stretching. Thus an aim is to

provide a foil with some flexibility.

A solution according to the present invention is to add a layer
of a polyethylene, such as polyethylene terephthalate (PET),
to the previously known foils of an outer aluminium layer and
an inner layer of polyethylene (PE). Although, this inner layer
may be any thermoplastic polymer having a melting point below
the polyethylene. This layer of polyethylene such as PET brings
a flexibility to the foil at the same time as i1t does not break
easily when it is exposed to mechanical forces, such as bend-
ing, stretching and pressure. Thus the foil will withstand

folding and concentrated pressures. Withstanding folding 1is
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important during transport of ducts and building of duct sys-
tems. Withstanding pressure is important not to puncture the
foil. The foil needs to be intact in order to provide fire

protection.

It is a special aim to provide a foil that can be folded and
unfolded repeatedly without breaking. The development of a duct
with clearly defined folding lines combined with zones that
will not be folded put these special regquirements on the foil.
When folded the duct will be folded again and again in the same
place. The high requirements on fire resistance, unburnability,
steam resistance and air tightness all after repeated folding

have pushed forward this product.

Preferably an additional layer of a thermoplastic polymer hav-
ing a melting point below polyethylene such as PET is interme-
diate the outer aluminium layer and the layer of PET in order
to adhere the aluminium layer to the PET layer. The adhesion
arises when the polymer is melted. Thus the intermediate layer
of a thermoplastic polymer having a melting point below PET
functions as an adhesive. The 1inner layer of thermoplastic
polymer having a melting point below PET also functions as an
adhesive between the PET layer and the duct or the outer layer
of aluminium, when wrapped around or inside a duct. The foil
is heat sealable. The duct is preferably made up of mineral
fibres, such as glass fibres, and binder agent and preferably

used in ventilation systems.

According to another embodiment the foil further comprises an
intermediate layer of glass fibres, which further enhances the
mechanical properties, especially the withstanding of pres-
sure. Preferably the intermediate layer of glass fibres 1is
present in between the intermediate layer of polyethylene such

as PET and the inner layer of thermoplastic polymer having a
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melting point below polyethylene such as PET. Preferably the
thermoplastic polymer having a melting point below polyethylene
such as PET is polyethylene (PE).

An aim is to fulfil a specific fire protection classification
called A2s1d0. This means that the energy content of the prod-
uct may not exceed 3 MJ/kg (A2); the smoke exhaust must be low
(sl); and no dripping of melted product is allowed during fire
(d0). This means that the foil must fulfil these requirements.
In such an embodiment the inner layer of PE has a weight of
20-30 g/m?, preferably 22-28 g/m? and/or the intermediate layer
of PE has a weight of 10-20 g/m?, preferably 12-18 g/m?. The
foil may have a total weight of 75-105 g/m?, preferably 85-95
g/m? and a total thickness of 40-60 um, preferably 45-55 um.

According to a further aspect of the present invention the foil
is used on the inside and/or on the outside of a duct, which
is foldable. Preferably the foil 1is present at least on the
inside. The foil 1s laminated by heat sealing. The duct 1is

preferably made up by glass or stone fibres and binder agent.

The foil may have additional layers although it should at least
have the layers according to the claims. For example it is
possible to add a coating of lacquer on top of the aluminium

layer.

Short description of the drawings

The present invention will now be described in detail under
reference to the accompanying drawings, in which

Fig. 1 shows a schematic cross sectional view of layers of a
first embodiment of the present inventive foil.

Fig. 2 shows a schematic cross sectional view of layers of a

second embodiment of the present inventive foil.
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Fig. 3 shows a cross sectional view of a duct with a foil

having an overlapping edge.

Detailed description of embodiments of the invention

In Fig. 1 a first embodiment of a foil 1 according to the
present invention is shown. The layers forming the foil will
be described from the outside 2, from the top in the figure,

to the inside 3 facing a duct 4, for example.

An outer layer 5 is made of aluminium. Underneath an interme-
diate layer 6 of a thermoplastic polymer having a melting point
below polyethylene for example polyethylene terephthalate
(PET), such as polyethylene (PE), is provided, which unite the
outer layer 5 with an intermediate layer 7 of polyethylene such
as polyethylene terephthalate (PET). This is made by means of
heating the foil 1 up to the melting point of polyethylene PE,
which normally is between 80-100°C. The melting point of alu-
minium and polyethylene such as PET is higher than PE.

Underneath the intermediate layer 7 of polyethylene such as
PET is an inner layer 8 provided made of a thermoplastic polymer
having a melting point below polyethylene for example PET, such
as PE. The inner layer 8 of PE is also meltable in order to
adhere to for example a duct, preferably a duct made of glass
fibres and binder agent, or the outer layer 5 of aluminium when
an overlapping edge 10 is to be fastened when applied to a

duct. See Fig. 3.

According to a second embodiment of the foil according to the
present invention a layer 9 of glass fibres is provided between
the intermediate layer 6 of a thermoplastic polymer having a
melting point below polyethylene for example PET, such as PE,
and the intermediate layer 7 of polyethylene such as PET, or
between the intermediate layer 7 of polyethylene such as PET
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and the inner layer 8 of a thermoplastic polymer having a

melting point below PET, such as PE, which is shown in Fig. 2.

Preferably the layer 9 of glass fibres 1s arranged like a net.
According to a suggested embodiment the net is a 5x10 glass
fibre scrim. The layer 9 of glass fibres are adhered to the
layer 7 of polyethylene such as PET by means of the inner layer

8 of for example PE when it is melted.

It is also possible to add an outer layer of lacquer to the

aluminium layer to avoid oxidation on the aluminium surface.

The foil may have a total weight of 75-105 g/m?, preferably 85-
95 g/m? and a total thickness of 40-60 um, preferably 45-55 um.
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CLAIMS

1. A foldable duct (4) made of glass or stone fibres and

binder agent having a foil (1) laminated thereon, on the

inside and outside of the duct, wherein the foil (1) at

least comprises:

- an outer layer of aluminium (5),

- an intermediate layer of a thermoplastic polymer (6)
having a lower melt point than polyethylene, positioned
closest to the outer layer of aluminium (5),

- an intermediate layer of polyethylene (7), positioned
between the intermediate layer of thermoplastic polymer
(6), and

- an inner layer of a thermoplastic polymer (8) having a

lower melt point than polyethylene.

. The foldable duct according to claim 1, wherein the foil

further comprises an intermediate layer of glass fibres.

. The foldable duct according to claim 2, wherein the in-

termediate layer of glass fibres is present in between
the intermediate layer of polyethylene and the inner layer
of a thermoplastic polymer having a lower melt point than

polyethylene.

. The foldable duct according to claim 2 or 3, wherein the

intermediate layer of glass fibres is in the form of a

net.

. The foldable duct according to any of the previous claims,

wherein the polyethylene is polyethylene terephthalate
(PET) .

. The foldable duct according to any of the previous claims,

wherein the thermoplastic polymer having a lower melt

point than polyethylene is polyethylene (PE).
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7. The foldable duct according to claim 6, wherein the inner
layer of PE has a weight of 20-30 g/m?, preferably 22-28
g/m2.
8. The foldable duct according to claim 6, wherein the in-
5 termediate layer of PE has a weight of 10-20 g/m?, pref-
erably 12-18 g/m?.
9. The foldable duct according to any one of the previous
claims, wherein the total weight is 75-105 g/m?, prefera-
bly 85-95 g/m?.
10 10. The foldable according to any one of the previous claims,

wherein the total thickness is 40-60 um, preferably 45-55

um.
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