EP 3 002 378 A1

(19)

Europdisches
Patentamt

European
Patent Office

Office européen
des brevets

9

(12)

(43) Date of publication:
06.04.2016 Bulletin 2016/14

(21) Application number: 15192447.9

(22) Date of filing: 07.08.2009

(11) EP 3 002 378 A1

EUROPEAN PATENT APPLICATION

(51) IntClL:
E04B 1/76 (2006.01)

(84) Designated Contracting States:
ATBEBG CHCY CZDE DK EE ES FIFR GB GR
HRHUIEISITLILT LULV MC MK MT NL NO PL
PT RO SE SI SK SM TR
Designated Extension States:
BA RS

(30) Priority: 12.08.2008 GB 0814688

(62) Document number(s) of the earlier application(s) in
accordance with Art. 76 EPC:
09167510.8 / 2 154 305

(71) Applicant: Knauf Insulation
4600 Visé (BE)

(72) Inventor: Dheur, Etienne
4600 Visé (BE)

(74) Representative: Farmer, Guy Dominic et al
ARC-IP sprl
Rue Emile Francqui, 4
1435 Mont-Saint-Guibert (BE)

Remarks:

This application was filed on 30-10-2015 as a
divisional application to the application mentioned
under INID code 62.

(54) THERMAL INSULATION PRODUCT

(57)

A mineral fibre insulation assembly comprises two adjacent mineral fibre insulation products, each comprising

a mineral wool blanket and a facing secured to a surface of the blanket, the facing comprising a plastics film.

Fig 3b

N\

33

31

30 —

|

32 34

35

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 002 378 A1 2

Description

[0001] This invention relates particularly to thermal in-
sulation products and to facings.

[0002] The invention is particularly useful in relation to
an insulation product which comprises a blanket of min-
eral fibres, for example glass fibres or stone wool fibres.
The fibres of such products are generally held together
by a binder dispersed within the blanket. The mineral
fibre insulation may be used as thermal and/or acoustic
insulation, for example for buildings, or as insulated duct-
ing, for example in heating or air conditioning systems.

[0003] Insulation products of this type are generally
provided either as continuous lengths generally pack-
aged as a roll or individual panels, or batts. A facing is
often provided on one or both major surfaces of the in-
sulation product. Depending upon the intended use, the
facing can be permeable or provide a gas and/or vapour
barrier, and/or have other functionalities including an en-
capsulation function and/or a reinforcing function and/or
provide a soft touch or feel to the product.

[0004] One commonly used facing consists of a sheet
of kraft paper having a weight in the range 50-70 g/m?
secured to the insulation using an adhesive. Another
commonly used facing consists of a laminated alumini-
um/kraft paper sheet.

[0005] According to one aspect, the present invention
provides a mineral fibre insulation assembly as defined
in claim 1. Dependent claims define preferred and/or al-
ternative embodiments.

[0006] The thickness of the continuous plastics
sheet(s) of the facing is preferably in the range 5 - 30
pm; it may be in the range 10 - 20 uwm. It may be signif-
icantly lower in thickness than the 120 wm thickness com-
monly used for kraft paper facings. It may, even at these
lower thicknesses, provide equivalent or indeed im-
proved vapour barrier performance.

[0007] The ability to use a lower thickness of facing
whilst providing desired levels of performance may pro-
vide advantages to the product and/or to its manufacture.
For example:

*  Thefacings may be more flexible and/or supple than
previously used facings. This may allow the facing
to conform better to the surface of the mineral wool
blanket making it easier to apply the facing to the
blanket and/or improving adhesion between the fac-
ing and the blanket and/or allowing reduced quanti-
ties of adhesive to be used to achieve equivalent
bonding.

e The ability to use a thin facing may enable rolls of
facing used in manufacture to have greater lengths
of facing for the same diameter of rolls. This may
allow the rolls of facing to be changed less frequently
during manufacture of the product.

e The flexibility of the facing may improve the way it
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conforms to the surface of a heated roller when this
is used to heat an adhesive provided on the facing;
this may improve heat transfer and be particularly
beneficial at high manufacturing line speeds

[0008] The facing may be secured to the mineral wool
blanket using solvent-based, water-based or hot melt ad-
hesives applied to the facing material or to the surface
of the mineral wool blanket. Preferably, the facing com-
prises hot melt adhesive, provided on the continuous
plastics sheet. The hot melt adhesive may comprise or
consist essentially of a polyethylene (PE).

[0009] The adhesive may be provided on the facing in
the form of alayer;itmay be a continuous layer. Arranging
for the adhesive to extend over substantially the entire
surface of the insulation product and/or the facing may
enable the adhesive to provide or contribute to providing
a vapour barrier, particularly a barrier to water vapour.
Use of a polymer as the adhesive may be particularly
advantageous in this respect, notably a polyethylene.
[0010] Alternatively, the adhesive may be provided in
the form of bands or strips, for example strips of adhesive
having a width greater than 5, 10 or 15mm and/or less
than 60, 50, 40, 30 or 25 mm; such strips may be spaced
by a distance greater than 20, 30 or 40 mm and/or less
than 100, 80 or 60 mm. The use of discontinuous areas
of adhesive may reduce the total quantity of adhesive
used. In addition to cost considerations, a reduced quan-
tity of adhesive may improve fire and/or flame retarding
properties; adhesives can be detrimental to the flame
performance of mineral wool insulating products.

[0011] The adhesive may be co-extruded with the fac-
ing material.
[0012] Preferably, the facing consists of a single con-

tinuous sheet of PET (polyethylene terephtalate) provid-
ed with a layer of adhesive, particularly a polyethylene
(PE). The PET may provide a desired combination of
properties including tear resistance and/or water vapour
impermeability and/or heat resistance, particularly at the
desired thicknesses.

[0013] The facing preferably consists essentially of a
PET layer secured to the mineral wool blanket with an
adhesive, that is to say that, in this case, apart from the
PET layer and the adhesive there are no other elements
comprised within the facing which materially affect the
basic and novel characteristic(s) of the claimed invention.
In particular, there is no fibrous reinforcing scrim layer
present in this embodiment of the invention, such a layer
having been found to be unnecessary and undesirable
in this embodiment. However, the PET layer in this em-
bodiment may be coloured or provided with a reflective
surface.

[0014] Thefacing may consistofthe PET layer secured
to the mineral wool blanket with an adhesive.

[0015] Insomeembodiments, the facing may comprise
a continuous sheet of polypropylene provided with ad-
hesive.

[0016] The facing may be secured to the insulation
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product by heat softening a thermoplastics material such
as a synthetic polymer layer on one surface of the facing
and then pressing this against the mineral wool blanket.
In this case, the adhesive layer on the facing is generally
heated by passing the facing over one or more heated
rollers, for example rollers supplied with heated oil and
heating the adhesive through the facing. The ability to
use a relatively thin facing may facilitate this process
and/or aid heat transfer to the adhesive and/or limit the
risk of heating deteriorating the facing. The use of PET
as the facing layer, especially where the facing consists
essentially of a layer of PET and the adhesive, is partic-
ularly advantageous in this respect as PET transmits heat
better that other potentially possible materials. Further-
more, the melting point of PET, more particularly the dif-
ference in melting point between PET and the preferred
hot melt adhesives, facilitates the application of a PET
facing to a mineral wool blanket.

[0017] Particularly where the adhesive is a hot melt
adhesive, it may have a melting point in the range 60°C
to 200°C, more particularly 80°C to 120°C.

[0018] Particularly where the adhesive forms a sub-
stantially continuous film, it may be used at a weight of
greater than 5 g/m2 and/or less than 30, 20 or 15 g/m2.
It has been common practice with prior art facings to use
20-30 g/m2 of adhesive in order to provide sufficient ad-
hesion. An advantageous aspect of certain embodiments
of the invention is thus the ability to provide sufficient
adhesion using less adhesive than equivalent prior art
systems, for example to use 5-15 g/m2 of adhesive.
[0019] The plastics sheet of the facing is continuous,
that is to say that it comprises a substantially continuous
material as opposed to being made of woven or nonwo-
ven fibres having interstices between the material making
up the sheet. The facing may be perforated or micro-
perforated, for example when it is desired to allow the
passage of water vapour.

[0020] The facing and/or one or more of its constituent
parts, may comprises a fire or flame retardant. The insu-
lation product may have a fire rating of A2 in accordance
with EN 13501

[0021] The continuous plastics sheet may be metal-
lised, for example, with aluminium. This may provide a
reflective surface; it may contribute to the thermal per-
formance of the insulating product. The facing, particu-
larly the continuous plastics sheet, may be coloured, for
example, by incorporation of a pigment or filler. It may
be black in colour; alternatively, it may be transparent.
[0022] The facing may be applied to only one major
surface of the insulating product; this may be the upper
or lower surface during manufacture. The facing may be
applied to both major surfaces of the insulating product.
It may cover one or more side surfaces of the insulating
product.

[0023] The insulation product may be a mineral wool
blanket, for example having a thickness of approximately
20to0 300 mm, especially 60 to 260 mm, and a bulk density
of 8 to 45 kg/m3 (0.5 to 2.5 pcf), for example approxi-
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mately 12 kg/m3 (0.75 pcf).

[0024] According to one aspect, the present invention
provides a mineral fibre insulation assembly comprising
two abutting mineral wool blankets each mineral wool
blanket comprising a facing having an external plastics
surface and a plastics tape joining the two blankets to-
gether across their abutting edge by being adhered to
the external plastics facing of each blanket.

[0025] This arrangement is particularly advantageous
where it is desired to provide a vapour barrier with the
facings providing a vapour barrier over the surfaces of
the mineralwool blankets and the tape providing a vapour
barrier at the abutting edges of the blankets.

[0026] The tape may comprise a plastics film provided
with a layer of adhesive, for example a plastics film com-
prising of consisting of a PET, a polypropylene, a poly-
ethylene and a mixed polypropylene-polyethylene with
an adhesive based on an acrylic.

[0027] The interaction of such a film with the external
plastics surface of the mineral wool blankets, particularly
when these are PET, provides particularly good sealing
and durability and avoids problems that have been en-
countered when attempting to join eg kraft paper faced
mineral wool blankets using similar tapes.

[0028] The facing may be provided at at least one or
at single surface of the mineral wool blanket, preferably
at amajor surface of the mineral wool blanket. The facing
may cover substantially the entire surface area of a major
surface of the mineral wool blanket. The facing may be
commensurate with the major surface of the blanket, that
is to say, the facing may extends over substantially the
entire surface area of a major surface of the blanket with-
out extending substantially beyond this surface area.
This may facilitate abutment of adjacent mineral wool
blankets. Alternatively, the facing may extends beyond
one edge, preferably beyond a single edge, of the mineral
wool blanket to form a projection or flange. Such a flange
may facilitate providing an overlap of the facings of ad-
jacent mineral wool blankets and/or providing an exten-
sion of the facing which may extent over a beam, stud or
other obstruction which prevents direct abutment of ad-
jacent mineral wool blankets. Such flanges, extensions
or projections of the facing are particularly useful in con-
figurations in which it is desirable to provide continuity in
a vapour barrier provided by facings of adjacent mineral
wool blankets.

[0029] Embodiments oftheinvention are described be-
low by way of example only with reference to

Fig. 1: an enlarged cross section of a facing;

Fig. 2: a schematic representation of the manufac-
ture of an insulation product;

Fig 3a: a schematic cross-section of a mineral fibre
insulation product;

Fig 3b: a schematic representation of a mineral fibre
insulation assembly;

Fig 4a: a schematic cross-section of an alternative
mineral fibre insulation product;
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Fig 4b: a schematic representation of an alternative
mineral fibre insulation assembly; and

Fig 5: a schematic representation of a further mineral
fibre insulation assembly.

[0030] The facing 10 represented in Fig 1isa PET (17
wm thick) /low density polyethylene (9 g/m2) assembly,
the polyethylene film 12 being secured to the continuous
PET film 11. It may be made by co-extrusion. An alter-
native thickness for the PET is about 12 pm.

[0031] The quantity of adhesive is significantly lower
than the 30 g/m2 generally used to secure kraft paper
facings to mineral wool.

[0032] The facing 10 may be provided on aroll 21 (typ-
ically 1.2 m - 2.4 m wide) and pass over an oil heated
roller 22 so that its adhesive is brought in to contact with
a mineral wool blanket 23 which has been cured and is
moving along a production line (typically at about 15-70
m/min) on a series of conveying rollers 24. The heated
roller 22 having a surface temperature of about 180 °C
softens the PE adhesive through the PET film and the
melted PE adhesive is pressed against the mineral wool
blanket 23 between a rotating pressing belt 25 and the
conveying rollers 24 to adhere the facing to the mineral
wool blanket 23. The low density polyethylene (LDPE)
preferably reaches a temperature of about 110 °C = 5°C.
Subsequent to application of the facing(s), the insulation
product is cut and/or packaged.

[0033] In an alternative embodiment, a PET is used
having a thickness of 12 um, preferably with a flame re-
tardant polyolefin.

[0034] Where the pressing belt or other pressing sur-
face(s) have a dimpled pattern, the suppleness of the
facing may cause the dimpled pattern to be reproduced
in the facing when adhered to the mineral wool blanket.
[0035] In one embodiment, illustrated in Fig 3a, the
mineral fibre insulation product comprises a mineral wool
blanket 31 and a facing 33 secured to a major surface of
the blanket 31. In this embodiment, the facing 33 is com-
mensurate with the major surface of the blanket, that is
to say, the facing 33 extends over substantially the entire
surface area of the major surface of the blanket 33 without
extending substantially beyond this surface area. For
ease of representation, the adhesive is not shown sep-
arately from the facing film in this or subsequent figures.
[0036] Fig 3b illustrates an assembly 30 comprising
two abutting mineral wool blankets 31,32, of the type il-
lustrated in Fig 3a, each mineral wool blanket comprising
aplastics facing 33,34 secured to a surface of the blanket
which provides a vapour barrier. A plastics tape 35 having
a layer of adhesive provided on its underlying face is
using tojoin the two mineral wool blankets together where
they abut by being adhered to the facing of each blanket.
The contact between the adhesive of the tape and each
of the facings provides a durable connection which, in
combination with the tape, provides continuity in the va-
pour barrier across the surface of the assembly.

[0037] Inthe embodimentillustrated in Fig 4a, the fac-
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ing 43 covers substantially the entire surface area of a
major surface of the mineral wool blanket 41 but also
extends beyond one edge 47 of the blanket to form a
projection or flange 48. This flange 48 runs along the
entire length of the edge 47 of the blanket.

[0038] Fig 4b illustrates an assembly using the Fig4a
insulation product in which mineral wool blankets 41, 42
are arranged on either side of a wooden beam or stud
45. The flanges 48 of the facing 43, 44 of each blanket
are arranged to project across the wooden beam 45 and
a length of adhesive tape 46 is used to join the facings
43, 44 together at least partially over the wooden beam
45. The flanges 48 may overlap each other in such an
arrangement or, as illustrated, there may be a space be-
tween the edges of the flanges. The combination of the
flanges 48 and the tape 46 provides a convenient way
of providing continuity in a vapour barrier provided by the
facings 43, 44 where there is a structural member or other
discontinuity between two adjacent mineral wool blan-
kets 41,42.

[0039] Inthe embodimentillustrated in Fig 5, the flang-
es 58, 59 of the facing sheets 53,54 are arranged to
project in the same direction such that the flange 58 as-
sociated with one mineral wool blanket 51 overlaps and
lies atleast partially on top of the facing 54 of an adjacent
mineral wool blanket 52. Tape 56 (shown raised above
the facings 53, 54 for clarity) is used to secure the flange
58 of one facing 53 to the facing 54 of the adjacent mineral
wool blanket 52. This facilitates providing continuity in
the vapour barrier provided by the facings across adja-
cent mineral wool blankets. The overlapping of the flange
58 with the facing 54 of the adjacent mineral wool blanket
may enhance the vapour barrier effect, for example, even
ifthe tape used in vapour permeable (for example a paper
tape provided with an vapour permeable adhesive) or
partially vapour permeable (for example, a paper tape
provided with a partially permeable adhesive).

[0040] According to further aspects, the presentinven-
tion provides a mineral fibre insulation product and a min-
eral fibre insulation assembly having one or more of the
following features:

Feature 1: A mineral fibre insulation product com-
prising a mineral wool blanket and a facing secured
to a surface of the blanket characterised in that the
facing has a thickness in the range 5-100 um and
consists essentially of a PET sheet secured to the
mineral wool blanket by an adhesive.

Feature 2: A mineral fibre insulation product in ac-
cordance with feature 1, in which the PET sheet of
the facing has a thickness in the range 5 - 30 pm.

Feature 3: A mineral fibre insulation product in ac-
cordance with feature 1 or feature 2, in which the

adhesive is a hot melt adhesive.

Feature 4: A mineral fibre insulation product in ac-
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cordance with any of features 1 to 3, in which the
adhesive is provided as a substantially continuous
film on the PET sheet of the facing.

Feature 5: A mineral fibre insulation product in ac-
cordance with any of features 1 to 3, in which the
adhesive is provided as strips on the PET sheet of
the facing.

Feature 6: A mineral fibre insulation product in ac-
cordance with any preceding feature, in which the
adhesive comprises a polyethylene.

Feature 7: A mineral fibre insulation product in ac-
cordance with any preceding feature, in which the
PET film of the facing and the adhesive are coex-
truded.

Feature 8: A mineral fibre insulation product in ac-
cordance with any preceding feature, in which the
facing provides a vapour barrier.

Feature 9: A mineral fibre insulation product in ac-
cordance with any of features 1 to 7, in which the
facing is perforated and allows passage of water va-
pour. Feature 10: A mineral fibre insulation product
in accordance with any preceding feature, in which
the mineral fibre insulation product has a fire rating
of at least A2.

Feature 11: A mineral fibre insulation product in ac-
cordance with any preceding feature, in which the
facing covers substantially the entire surface area of
amajor surface of the mineral wool blanket and com-
prises a flange which projects beyond one edge of
the mineral wool blanket.

Feature 12: A mineral fibre insulation product facing
having a thickness in the range 5-100 pm and con-
sisting essentially of a continuous plastics sheet of
PET provided with a polyelethylene adhesive in the
form of a substantially continuous layer of adhesive
or in the form of strips.

Feature 13: A mineralfibre insulation assembly com-
prising two adjacent mineral wool blankets, each
mineral wool blanket comprising a facing secured to
a surface of the blanket characterised in that

- thefacing of each mineral wool blanket provides
a vapour barrier and comprises a plastics film
at its external face, and in that

- the assembly comprises a plastics tape provid-
ed with an adhesive on one of its sides, the tape
being arranged to adhere the plastics film at the
external face of one facing to the plastics film at
the external face of the facing of the adjacent
mineral wool blanket.
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Feature 14: A mineral fibre insulation assembly in
accordance with feature 13, in which each mineral
wool blanket is a mineral wool blanket in accordance
with any one of features 1 to 11.

Feature 15: A mineral fibre insulation assembly in
accordance with feature 13 or feature 14, in which
the tape provides continuity in the vapour barrier pro-
vided by the facings of adjacent mineral wool blan-
kets.

Claims

A mineral fibre insulation assembly (30) comprising
two adjacent mineral wool insulation products, each
mineral wool insulation product comprising a mineral
wool blanket and a facing (33) secured by an adhe-
sive to a surface of the blanket characterised in that

- the facing of each mineral wool insulation prod-
uct provides a vapour barrier and comprises a
plastics film at its external face; and in that

- the assembly comprises a plastics tape (35)
provided with an adhesive on one of its sides,
the tape being arranged to adhere the plastics
film at the external face of one facing to the plas-
tics film at the external face of the facing of the
adjacent mineral wool insulation blanket.

A mineral fibre insulation assembly (30) in accord-
ance with claim 1, in which the facing (33) of each
mineral wool insulation product comprises a fibrous
reinforcing scrim.

A mineral fibre insulation assembly (30) in accord-
ance with claim 1 or claim 2, in which the facing (33)
of each mineral wool insulation product comprises a
PET layer.

A mineral fibre insulation assembly (30) in accord-
ance with claim 1, in which the facing of each mineral
wool insulation product consists essentially of a PET
layer.

A mineral fibre insulation assembly (30) in accord-
ance with any preceding claim, in which the facing
of each mineral wool insulation product has a thick-
ness in the range 5-30 um.

A mineral fibre insulation assembly (30) in accord-
ance with any preceding claim, in which the plastic
film of each mineral wool insulation product is pro-
vided with a reflective surface, notably in which the
plastics film is metallised with aluminium.

A mineral fibre insulation assembly (30) in accord-
ance with any preceding claim, in which the adhesive
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of each mineral wool insulation product comprises
at least one of the following features:

- the adhesive (12) is a hot melt adhesive;

- the adhesive (12) is provided as strips on the
facing, notably on the plastics film of the facing;
- the adhesive (12) is provided as a substantially
continuous film on the facing, notably on the
plastics film of the facing;

- the adhesive (12) comprises a polyethylene
(PE);

-the adhesive has a weight which is greater than
5 g/m2 and less than 30 g/m2, preferably less
than 20 g/m2 and more preferably less than 15
g/m2,

A mineral fibre insulation assembly (30) in accord-
ance with any preceding claim, in which the facing,
notably the plastics film of the facing, and the adhe-
sive (12) of each mineral wool insulation product are
coextruded.

A mineral fibre insulation assembly (30) in accord-
ance with any preceding claim, in which the facing
(43) of each mineral wool insulation product is com-
mensurate with the major surface of its respective
mineral wool blanket.

A mineral fibre insulation assembly (30) in accord-
ance with any of claims 1 to 8, in which the facing
(43) of each mineral wool insulation product extends
beyond one edge, preferably beyond a single edge,
of its respective mineral wool blanket to form a pro-
jection or flange.

A mineral fibre insulation assembly (30) in accord-
ance with any preceding claim, in which each mineral
fibre insulation product has a fire rating of at least
A2 in accordance with EN 13501.

A mineral fibre insulation assembly (30) in accord-
ance with any preceding claim, in which the tape (35)
provides continuity in the vapour barrier provided by
the facings of adjacent mineral wool insulation prod-
ucts.

A mineral fibre insulation assembly (30) in accord-
ance with any preceding claim, in which the tape (35)
comprises a plastics film provided with a layer of ad-
hesive.
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