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(54) MINERAL WOOL INSULATION

(57) A flat roof insulating system comprising a weath-
erproof membrane secured to an insulating panel, char-
acterised in that:
- the insulating panel comprises one part of a hook and
loop fastening system secured to the its upper surface;
- the weatherproof membrane comprises the other part

of the hook and loop fastening system secured to its lower
major surface; and
the weatherproof membrane is secured to the mineral
wool insulating panel by the hook and loop fastening sys-
tem.
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Description

[0001] This invention relates to a system for insulating
a flat roof.
[0002] One aim of the present invention is to provide
a flat roof insulating system which provides an advanta-
geous combination of ease of manufacturing, suitability
for use in a flat roof system and good thermal and fire
resistance properties.
[0003] In accordance with one of its aspects, the
present invention provides a roof system as defined in
claim 1. Additional aspects of the invention are defined
in independent claims. The dependent claims define pre-
ferred and/or alternative embodiments.
[0004] In accordance with one of its aspects, the
present invention provides a flat roof insulating system
comprising a weatherproof membrane secured to a min-
eral wool insulating panel, characterised in that:

- the mineral wool insulating panel comprises i) a fac-
ing secured to its upper major surface and ii) one
part of a hook and loop fastening system secured to
the facing;

- the weatherproof membrane comprises the other
part of the hook and loop fastening system secured
to its lower major surface; and

the weatherproof membrane is secured to the mineral
wool insulating panel by the hook and loop fastening sys-
tem.
[0005] Flat roofs are roofs which are substantially hor-
izontal. Flat roofs may have a slight slope, notably ar-
ranged to evacuate water, notably from rainfall; the slope
may be less than 10°, less than 5° or less than 2°. The
flat roof system may be a warm roof, for example, a warm
roof with a built-up felt or asphalt roof covering, a warm
roof with a single ply membrane or an inverted/protected
membrane/green roof. A vapour control layer, for exam-
ple a polymer sheet, polyethylene sheet, reinforced pol-
yethylene sheet, bitumen layer or bitumen bonded felt,
may be provided between the upper surface of the roof
and the mineral wool insulation panel.
[0006] The mineral wool insulation panel may com-
prise ≥ 80%wt, preferably ≥ 90%wt, more preferably ≥
95%wt of mineral wool fibres. The mineral wool fibres
may comprise glass wool fibres and/or stone wool fibres
(also called rock wool fibres). In a preferred embodiment,
the mineral wool preferably comprises stone wool fibres.
[0007] The stone wool mineral fibres may comprise:
between 30 and 55 wt-% SiO2 and/or between 10 and
30 wt-% Al2O3; and/or an alkali/alkaline-earth ratio of
their composition which is < 1; and/or a combined quan-
tity of CaO and MgO ranging from 20 to 35 wt-%; and/or
a combined quantity of Na2O and K2O < 8 wt%; and/or
a total iron content expressed as Fe2O3 of between 4
and 10 wt-%. The stone wool fibres may have a softening
point in the range 900-1200°C, notably in the range
1000-1100°C. The amount of shots (or beads) in the min-

eral wool blanket may be ≤ 1%wt, a shot being defined
as a particle having a largest apparent diameter of less
than 60mm.
[0008] The glass mineral wool fibres may comprise: >
55 wt-% silicon oxide (SiO2) and/or < 10 wt-% aluminium
oxide (Al2O3); and/or an alkali/alkaline-earth ratio of their
composition which is > 1; and/or a combined quantity of
CaO and MgO < 20 wt-%; and/or a combined quantity of
Na2O and K2O > 8%wt. The glass wool fibres may have
a softening point in the range 600-750°C, notably in the
range 650-700°C.
[0009] The mineral wool insulating panel may have:

- a density which is ≥80 kg/m3 or ≥ 90 kg/m3 and/or
which is ≤ 220 kg/m3 or ≤ 200 kg/m3; and/or

- a thermal conductivity which is ≤ 40 mW/m.K or ≤ 39
mW/m.K and/or ≥ 30 mW/m.K; and/or

- a weight which is ≥ 5 kg/m2 or ≥ 15 kg/m2 and/or
which is ≤ 40 kg/m2.

[0010] The mineral wool insulation panel may com-
prise a dual density mineral panel, that is to say a mineral
wool panel comprising a high density surface layer of
mineral wool fibres (notably having i) a thickness which
is ≥ 5mm and/or ≤ 40 mm and/or ii) a density which is ≥
130 kg/m3 and/or ≤ 250 Kg/m3) and a lower density un-
derlying layer of mineral wool fibres (notably having i) a
thickness which is ≥ 45mm and/or ≤ 400 mm and/or ii) a
density which is ≥ 100 kg/m3 and/or ≤ 185 kg/m3). The
flat roof system may comprise a single layer of mineral
wool insulation panels or a plurality of layers comprising
a stack of individual mineral wool panels.
[0011] The mineral wool insulation panel may com-
prise a mineral wool binder which serves to hold its indi-
vidual fibres together, notably an organic, thermoset
binder. The mineral wool binder may make up ≥ 2 wt%,
≥ 2.5 wt% or ≥ 3 wt% and/or ≤ 7 wt% or ≤ 6 wt% or ≤ 5
wt% of the mineral wool insulation panel. The binder con-
tent may be determined by LOI (loss on ignition). Pref-
erably, the mineral wool binder and the mineral wool in-
sulation panel are formaldehyde free. In particular, the
mineral wool binder is preferably not a phenol formalde-
hyde binder. The mineral wool insulation panel (compris-
ing the mineral wool binder) preferably comprises less
than 5 ppm or less than detectable limits of free formal-
dehyde and/or consist of materials which together com-
prise less than these amounts of free formaldehyde
and/or releases levels of formaldehyde in standardised
tests adapted to simulate ordinary use which allows it to
be classified as having no or undetectable levels of for-
maldehyde release. Preferably, such products release
less than 10mg/m3, more preferably less than 5 mg/m3 of
formaldehyde during the period of 24-48 hours from the
start of testing in accordance with ISO 16000. The min-
eral wool binder may be a sugar based binder, that is to
say a binder which is the reaction product(s) of a binder
solution whose solid content comprises at least 50 wt%
sugar(s). The mineral wool binder may be the reaction
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product(s) of a binder solution whose solid content com-
prises at least 70 wt% reducing sugar(s), preferably in
combination with a source of nitrogen to form a Maillard
reaction product, notably in combination with preferably
at least 10 wt% of i) amine(s) and/or ii) carboxylic acid(s).
[0012] The fibres of the mineral wool insulation panel
may be orientated substantially perpendicular to the pan-
el’s major surfaces; they may be crimped. Particularly
when the mineral wool insulating panel comprises glass
wool fibres, the glass wool fibres may be crimped. The
mineral wool insulation panel may have a crimp factor
which is ≥ 1.1, ≥ 1.2, ≥ 1.3 ≥ 1.5 or ≥ 2 and/or ≤ 4 or ≤
3.5. The crimp factor provides an indication of the degree
of crimping and thus of fibre re-orientation; it may be as-
sessed by comparing i) the manufacturing line speed of
the mineral wool prior to crimping, notably the line speed
of the secondary blanket in the case of stone wool insu-
lation with ii) the manufacturing line speed of the mineral
wool panel after crimping, notably the line speed of the
mineral wool blanket through the curing oven. A crimp
factor of 3 indicates a line speed after curing of 1/3 of the
line speed prior to crimping. The mineral wool insulation
panel preferably has a compressive strength which is ≥
30 kPa, ≥ 40 kPa or ≥ 55 kPa, notably ≥ 58 kPa and/or
≤ 120 kPa, or ≤ 100 kPa. Compression strength and other
properties of the mineral wool insulation panel should be
measured in accordance with EN13162 and the specific
standards referred to therein. The mineral wool insulation
panel preferably has a tensile resistance which is ≥ 5
kPa, ≥ 10 kPa and/or ≤ 40 kPa, or ≤ 30 kPa. Tensile
resistance and other properties of the mineral wool insu-
lation panel should be measured in accordance with
EN13162:2012:A1+2015 and the specific standards re-
ferred to therein.
[0013] The mineral wool insulation panel preferably
has a fire classification of at least Euroclass A2, prefer-
ably of at least A1 as determined under EN 13501-1.
[0014] The facing may be a veil, for example a woven
veil or a non-woven veil. In a preferred embodiment, the
facing is a non-woven veil. The facing may cover at least
80%, at least 85%, at least 90%, at least 95%, at least
99% or all of the upper surface of the mineral wool insu-
lating panel. Such covering facilitates the manufacturing
process of the mineral wool insulating panel. Preferably
the facing is secured to the upper surface of the mineral
wool insulation panel by the same binder as that present
in the mineral wool insulation panel. In a preferred man-
ufacturing method, the facing is applied to the upper sur-
face of a mineral wool batt as the batt moves along a
manufacturing line, preferably without applying addition-
al binder, and binder present in the batt secures the facing
and the batt together during passage through a curing
oven to cure the binder. Notably for use in such a method,
the facing is preferably provided with openings; such
openings facilitate curing of the batt in such a method by
facilitating passage of heated air though the facing cov-
ered batt. Alternatively, the facing may not be passed
through a curing oven; it may be secured to the upper

surface of the mineral wool insulation panel after the min-
eral wool has passed through a curing oven. The binder
by which the facing is secured to the upper surface of
the mineral wool insulation panel may be a hot melt bind-
er, a thermoset binder, an organic binder, an inorganic
binder, a poly(vinyl acetate) binder, a polyurethane bind-
er or a water glass binder. It may be a binder as described
above in relation to mineral wool binders, notably a binder
that is formaldehyde free and which is not a phenol for-
maldehyde binder. The binder by which the facing is se-
cured to the upper surface of the mineral wool insulation
panel may be present in an amount which is ≥ 5 g/m2, ≥
10 g/m2, ≥ 15 g/m2, ≥ 30 g/m2, ≥ 40 g/m2, ≥ 50 g/m2 or
75g/m2 and/or ≤300 g/m2, ≤ 200g/m2, ≤150g/m2.
[0015] Whilst not wishing to be bound by theory, it is
believed that the presence of the facing facilitates and
improves the adhesion of the one part of the hook and
loop fastening system to the mineral wool insulation pan-
el.
[0016] The openings in the facing, when present, may
make up a portion of the surface area of the facing which
is ≥ 5%, ≥ 10%, ≥ 15%, ≥ 20%, ≥ 25%, ≥ 30%, ≥ 35%, ≥
40% or ≥ 45% and/or ≤ 95%, ≤ 90%, ≤ 85%, ≤ 80%, ≤
75% or ≤ 70%.
[0017] Where the facing is a veil, the fibres of the veil
are held together by a veil binder; this may be a thermoset
binder. The veil binder may comprise a PVC binder or a
PVC based binder. The veil binder may be a binder as
described above in relation to mineral wool binders; it
may comprise ≥ 5 wt% or ≥ 8 wt% and/or ≤ 30 wt% or ≤
28 wt% of the non-woven veil. The facing may comprise
a flame retardant, for example comprising a phosphate,
borate, hydroxide or aluminium hydroxide. The facing,
notably when this is a veil, preferably comprises a filler,
notably an inorganic filler, for example comprising calci-
um oxide, calcium hydroxide, aluminium hydroxide, clay,
talc, magnesium silicate, hydrated magnesium silicate or
mixtures thereof. The filler, or the combination of filler
and flame retardant, may comprise ≥ 10 wt%, or ≥ 15
wt% or ≥ 20 wt% or ≥ 25 wt% and/or ≤ 80 wt%, or ≤ 70
wt%, or ≤ 60 wt% of the veil. The veil may be formed by
applying the filler to a veil having a weight which is ≥ 30
g/m2 or ≥ 40 g/m2 or ≥ 45 g/m2 and/or ≤ 100g/m2, or ≤
80g/m2, or ≤ 70g/m2. The veil, including the filler, may
have a weight which is ≥ 100 g/m2 or ≥ 150 g/m2 or ≥ 200
g/m2 or ≥ 250 g/m2 or ≥ 300 g/m2 and/or ≤ 500 g/m2, or
≤ 450 g/m2 or ≤ 400 g/m2. For example, the veil (including
any filler and coating) may have a weight which is ≥ 200
g/m2 or ≥ 250 g/m2 and/or ≤ 350 g/m2 or ≤ 400 g/m2. The
veil may comprise a water repellent or hydrophobic
agent, for example a fluorocarbon, which may comprise
≥ 0.5 wt% or ≥ 1 wt% and/or ≤ 2 wt% or ≤ 1.5 wt% of the
veil; this may form part of the veil binder. Where the filler
comprises talc, this may provide hydrophobic character-
istics to the veil. Where the filler comprises Al2O3, this
may provide fire resistant characteristics to the veil. The
veil may be coated on only one of its major surfaces or
it may be coated on each of its two major surfaces; the
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coating may comprise a filler and/or a flame retardant
and/or a water repellent or hydrophobic agent, notably
as described above. The fibres of the veil may be selected
such that at least 80% of the fibres by weight have a
diameter which is: AA 0.8-1-2mm; A 1.2-2.5mm; B 2.5-3.8
mm; C3.8-5.0 mm; D 5.0-6.4 mm; E6.4-7.6 mm; F 7.6-9.0
mm; G 9.0-10.2 mm; H 10.2-11.4 mm or J 11.4-12.7 mm.
The veil may have a width which is ≥ 1.5 m or ≥ 1.8 m
and/or ≤ 2.6 m or ≤ 2.4 m. The veil may be supplied in
the form or a roll; this facilitates application to the mineral
wool insulation panel. Such a roll may have: an external
diameter which is ≥ 0.5 m or ≥ 0.8m and/or ≤ 1.6 m or ≤
1.4 m; it may comprise a continuous length of veil which
is ≥ 800 m or ≥ 1000 and/or ≤ 2000 m or ≤ 1800 m. A
preferred facing is a veil having at least the following fea-
tures:

- the veil is a non-woven veil:
- the non-woven veil comprises glass fibres and inor-

ganic filler held together by a thermoset veil binder;
- the glass fibres are selected such that at least 80%

of the fibres by weight have a diameter which is AA
0.8-1-2mm; A 1.2-2.5mm ;

- the non-woven veil is formed by applying the inor-
ganic filler to a non-woven veil having a weight which
is ≥ 40 g/m2 and ≤ 70g/m2.

[0018] The weatherproof membrane may comprise a
single ply membrane. It may be selected from a bitumen
membrane, a fully bonded built-up bitumen membrane,
mastic asphalt, a polymer membrane, a PVC membrane;
an EPDM (ethylene propylene diene terpolymer) mem-
brane.
[0019] The surface of the mineral wool insulation panel
to which the facing is secured may have a point load
resistance (measured in accordance with EN12430)
which is ≥ 300 N, ≥ 450, ≥ 650 N, ≥ 750 N, ≥ 800 N or ≥
900 N.
[0020] The flat roof system may comprise anchors, no-
tably mechanical fixations, for example plastic or metallic
anchors, to secure the flat roof insulating system, partic-
ularly the mineral wool insulating panel, to the flat roof,
particularly a bearing constructions (for example con-
crete, steel or wood) of the flat roof. In preferred embod-
iments, no such anchors are used. Preferably, the weight
of the mineral wool insulating panel, notably in combina-
tion with the weight of the membrane, renders additional
anchoring of the mineral wool panels to the roof structure
unnecessary. Preferably, attachment of the weather-
proof membrane to the mineral wool panels consists of
attachment by the hook and loop fastening system; this
attachment between the weatherproof membrane and
the mineral wool insulation panel preferably provides suf-
ficient peel strength, notably sufficient peel strength to
avoid undesired displacement of the weatherproof mem-
brane, for example by wind. Alternatively, the flat roof
system, notably the mineral wool insulating panel, is se-
cured to the roof and/or to the bearing construction with

an adhesive. When adhesive is used, the tensile resist-
ance between the mineral wool insulating panel and the
flat roof and/or the bearing construction may be at least
5kPa as determined by EN1607. In other embodiments,
between one and four anchors are used per mineral wool
insulation panel; common know comparable roof sys-
tems require a greater number of anchors; preferably at
least two anchors are used. The force required to pull
through an anchor out of the bearing construction may
be at least 200N, preferably at least 400N, as determined
by ETAG 004.
[0021] Facings used in accordance with the present
invention, particularly in their preferred forms, provide a
valuable combination of advantages, notably:

- on-site protection of the mineral panel prior to com-
pletion of the building structure, the exposed veil re-
ducing water ingress into the mineral wool insulating
panel and/or providing UV protection;

- mechanical properties, notably a high resistance of
the mineral wool insulating panels to point loads be-
fore and/or after placement of an overlying weather-
proof membrane.

[0022] The one part of the hook and loop fastening
system, secured to the mineral wool insulating panel,
may be provided in the form of strips, patches or a layer
covering substantially at least 80%, at least 90% or the
whole upper surface of the mineral wool insulating panel.
Particularly where part of the hook and loop fastening
system is discontinuous, for example when provided in
the form of patches or strips, the discontinuous part of
the hook and loop fastening system makes up between
20% and 80% of the surface area of the upper surface
of the insulating panel to which it is attached.
[0023] Particularly when the one part of a hook and
loop fastening system is provided in the form of strips,
for example provided on the upper major surface of the
mineral wool insulating panel, there may be at least two,
three or four strips, preferably equally spaced apart from
each other. In a preferred embodiment, the upper major
surface of the mineral wool insulating panel is substan-
tially rectangular and the strips are provided parallel to
the shorter sides of the mineral wool insulating panel.
This may be particularly advantageous when the weath-
erproof membrane is in the form of a roll which is unrolled
in the length direction of the mineral wool insulating panel,
ie unrolled in the direction parallel to the longer sides.
Alternatively, the strips may be provided parallel to the
longer sides of the mineral wool insulating panel. The
strips may have a width of at least 20 mm , at least 30
mm and/or less than 100 or less than 80mm. The distance
separating two adjacent strips at their closest points may
be at least 100mm, at least 150mm, or at least 300mm
and/or less than 2000mm, less than 1000mm or less than
700mm. In a preferred embodiment, when the strips have
a width in the range 30-80, the distance between two
adjacent strips may be in the range 150-1000. This pro-
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vides an efficient ratio between the amount of hook and
loop fastening system used and the desired peel strength
for securing the weatherproof membrane to the mineral
wool insulating panel. Preferably, the shortest distance
from an edge of the first and last strips to each of their
respective spaced side edges of the mineral wool insu-
lating panel is at least 40mm or at least 50mm. This fa-
cilitates manufacturing of the mineral wool panel by
avoiding cutting of the mineral wool insulating panel at a
position where one part of the hook or loop fastening
system is provided in the form of the a strip secured to
the upper surface of the mineral wool insulating panel.
Preferably, each strip extends between and up to the
edge of opposed sides of the upper major surface of the
mineral wool insulating panel.
[0024] The other part of a hook and loop fastening sys-
tem, secured to the weatherproof membrane, may be
provided in the form of strips, patches or a layer covering
substantially at least 80%, at least 90% or the whole lower
surface of the weatherproof membrane. Particularly
where part of the hook and loop fastening system is dis-
continuous, for example when provided in the form of
patches or strips, the discontinuous part of the hook and
loop fastening system makes up between 20% and 80%
of the surface area of the lower surface of the weather-
proof membrane to which it is attached. In a preferred
embodiment, part of a hook and loop fastening system
is provided in the form of a layer covering at least 80%,
at least 90% or preferably the whole lower surface of the
weatherproof membrane. This facilitates manufacturing
of the weatherproof membrane and installation of the
weatherproof membrane on site, notably where the other
part of the hook and loop fastening system is provided
in a discontinuous form, for example as strips, at the ma-
jor surface of the mineral wool insulating panels as the
weatherproof membrane does not need to be aligned in
an particular orientation with respect to the mineral wool
insulating panels for correct attachment.
[0025] When the weatherproof membrane and the
mineral wool insulating panel are secured by the hook
and loop fastening system, the fastened contact surface
between the hooks and the loops may be at least 20%,
with respect to the total contact surface between the
weatherproof membrane and the mineral wool insulating
panel. Preferably, the fastened contact surface is homo-
geneous over the whole contact surface between the
weatherproof membrane and the mineral wool insulating
panel, which means that the variation of fastened contact
surface is ≤ 20%, ≤ 15% or ≤ 10% when analysing 0.1m2

of contact surface at two locations spaced apart by at
least 60cm or at least 1m. This provides a homogeneous
peel strength over the whole contact surface between
the weatherproof membrane and the mineral wool insu-
lating panel.
[0026] The hook and loop fastening system may be
secured to the mineral wool insulating panel and/or to
the weatherproof membrane by an adhesive. The adhe-
sive may comprise EVA, PU, copolymer, copolyesters

and combination thereof. The adhesive may be a hot melt
adhesive. The peel strength at 90° between :

- i) the part of the hook and loop fastening system
secured to the facing and ii) the facing; and/or

- i) the part of a hook and loop fastening system se-
cured to the weatherproof membrane and ii) the
weatherproof membrane; and/or

- between the two parts of the hook and loop fastening
system once the weatherproof membrane is secured
to the mineral wool insulating panel,

may be at least 0.01daN/cm, at least 0.040 daN/cm, at
least 0.1 daN/cm and/or less than 100 daN/cm, less than
50 daN/cm, less than 10 daN/cm or 6 daN/cm, as deter-
mined by EN 28510. This provides sufficient resistance
for the flat roof system and avoids undesired displace-
ment of any part of the flat roof system, for example by
strong wind. The hook and loop fastening system may
be secured to the mineral wool insulating on the con-
struction site or during the production process of the min-
eral wool insulating panel. Preferably, the hook and loop
fastening system is secured to the mineral wool insulating
and to the weatherproof membrane during the production
process of each of the mineral wool insulating panel and
of the weatherproof membrane. This facilitates installa-
tion as it provides the combined part of the hook and loop
fastening system ready for delivery to and use on a build-
ing site.
[0027] In a preferred embodiment, the hook part of the
hook and loop fastening system is provided on the upper
surface of the mineral wool insulating panel, notably in
the form of strips, and the loop part of the hook and loop
fastening system is provided on the lower surface of the
weatherproof membrane, notably in the form of a layer
covering substantially at least 80% of its lower surface.
This configuration facilitates handling of the weather-
proof membrane, particularly when the weatherproof is
in the form of a roll having its part of the hook and loop
fastening system arranged at its externally rolled surface.
Alternatively, the loop part of the hook and loop fastening
system may be provided on the upper surface of the min-
eral wool insulating panel, notably in the form of strips,
and hook part of the hook and loop fastening system may
be provided on the lower surface of the weatherproof
membrane, notably in the form of a layer covering sub-
stantially at least 80% of its lower surface.
[0028] In a preferred embodiment, the manufacturing
process of part of the flat roof insulating system compris-
es, notably in this order:

- manufacturing a mineral wool blanket comprising
mineral wool fibres and uncured mineral wool binder;

- providing on the upper surface of the mineral wool
blanket a facing, notably a non-woven veil which may
comprise an adhesive on it lower surface, the facing
preferably covering at least 80% or all of the upper
surface of the mineral wool blanket;
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- curing the mineral wool blanket with the facing on its
upper surface during passage through a curing oven
thus forming a cured mineral wool insulating blanket;

- removing the mineral wool insulating blanket from
the curing oven;

- securing, notably by an adhesive, part of a hook and
loop fastening system to the facing of the mineral
wool insulating blanket; and

- cutting the mineral wool mineral wool blanket in to
mineral wool insulating panels.

[0029] Preferably, the part of the hook and loop fas-
tening system secured to the facing of the mineral wool
is secured in continuous lengths, notably by being un-
wound on to the facing of the mineral wool blanket as the
mineral wool blanket advances along the manufacturing
line, in particular by being unwound in the direction of
travel of the mineral wool blanket. The ability to apply the
part of the hook and loop fastening system secured to
the facing in a continuous on-line process facilitates man-
ufacturing. Alternatively, the part of the hook and loop
fastening system secured to the facing may be secured
to the facing on mineral wool insulating panels subse-
quent to the mineral wool blanket having been cut to form
the mineral wool insulating panels; this may be used for
off-line attachment of the part of the hook and loop fas-
tening system secured to the facing, for example for spe-
ciality products.
[0030] In accordance to another aspect of the invention
there is provided a method of insulating a flat roof com-
prising:

- providing mineral wool insulating panels comprising
one part of a hook and loop fastening system secured
to its upper major surface;

- providing a weatherproof membrane comprising the
other part of the hook and loop fastening system se-
cured to its lower major surface;

- arranging the insulating panels at the flat roof; and
- subsequently extending the weatherproof mem-

brane over the insulating panels and securing the
membrane to the insulating panels by the hook and
loop fastening system.

[0031] Preferably, the weatherproof membrane is pro-
vided in the form of a roll having its part of the hook and
loop fastening system arranged at its externally rolled
surface. This is advantageous as the part of the hook
and loop fastening system is directly arranged towards
the lower surface of the weatherproof membrane when
unrolling the roll of weatherproof on the upper surface of
the mineral wool insulating panel, thus facilitating its in-
stallation.
[0032] An embodiment of the invention will now be de-
scribed, by way of example only, with reference to the
accompanying drawing of which:

Fig 1 is a schematic side view of a warm roof system;

Fig 2 is a schematic, partially cut away perspective
view of a flat roof insulation panel according to the
invention;
Fig 3 is a schematic, partially cut away perspective
view of a further embodiment of a flat roof insulation
panel according to the invention; and
Fig 4 is a schematic perspective view of a peel
strength test.

[0033] The warm deck, single ply roof system 10 of Fig
1 comprises (in sequence from the interior to the exterior
of a building) a support structure 11 provided by a metal
deck, an optional vapour control layer 12, a mineral wool
insulation panel comprising a mineral wool core 22 and
a non-woven veil 23, a plurality of spaced hook strips 15
secured to the veil by an adhesive (not shown) and an
overlying weatherproof membrane 14 comprising a pol-
ymer layer 14a and a loop layer 14b. The single ply mem-
brane 14 is secured to the mineral wool panel 13 by the
hooks 15 and loops 14b which form a hook and loop
fastening system. The distance d1 which separates two
adjacent hook strips is about 60mm and the width w of
each hook strips is about 40mm.
[0034] As shown in Fig 2, the flat roof insulation system
13 comprises a core 22 of mineral wool fibres provided
on its upper surface with a non-woven veil 23. The non-
woven veil 23 is manufactured by applying an inorganic
filler comprising talc to a glass veil having a weight of
about 50 g/m2 and comprising glass fibres (diameter AA:
0.8 to 1.2mm) retained together by a veil binder. The veil
is applied to the mineral wool insulation blanket prior to
passage through a curing oven so that binder present in
the mineral wool panel secures the facing 23 to the min-
eral wool insulation blanket upon curing.
[0035] Subsequent to exit from the curing oven strips
15 forming the hook part of the hook and loop fastening
system are secured to the veil 23 and the blanket is cut
into mineral wool insulating panels. At the building site,
once the mineral wool insulating panels have been ar-
ranged at the flat roof, weatherproof membrane 14 is
secured to the mineral wool insulating panel, the loop
part of the hook and loop fastening system (not shown)
covering the whole lower major surface of the weather-
proof membrane.
[0036] In the embodiment shown in Fig 3, the strips 15
forming the hook part of the hook and loop fastening sys-
tem secured to the veil 23 run parallel to the long sides
of the rectangular upper major surface of the mineral wool
insulating panel.
[0037] As shown in Fig.4, a peel strength test at 90° of
a substrate 42 with respect of a coating 43 is illustrated.
An adhesive tape 41 secured the coating and the sub-
strate on the coating to a pull-off table 44. In order to
conduct the peel strength test, the adhesive tape shall
have a peel strength greater than the peel strength of the
substrate. The substrate and coating have both a width
of, for example, about 2 cm. If the minimum force for
removing the substrate from the coating is about 100

9 10 
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daN, the peel strength is thus about 50 daN/cm. Similarly,
if the width of the substrate/coating would have been
about 4 cm and the minimum force still 100 daN, the peel
strength would be about 25 daN/cm.

Claims

1. A flat roof insulating system comprising a weather-
proof membrane secured to a mineral wool insulating
panel, characterised in that:

- the mineral wool insulating panel comprises i)
a facing secured to its upper major surface, the
facing preferably covering at least 80% or all of
the upper surface of the mineral wool insulating
panel and ii) one part of a hook and loop fasten-
ing system secured to the facing, notably by an
adhesive;
- the weatherproof membrane comprises the
other part of the hook and loop fastening system
secured to its lower major surface, notably by
an adhesive; and

the weatherproof membrane is secured to the min-
eral wool insulating panel by the hook and loop fas-
tening system.

2. A flat roof insulating system in accordance with claim
1, in which the facing comprises a non-woven veil
comprising a filler, notably selected from calcium ox-
ide, calcium hydroxide, aluminium hydroxide, clay,
talc, magnesium silicate, hydrated magnesium sili-
cate and mixtures thereof, which at least partially
obstructs interstices between fibres of the veil.

3. A flat roof insulating system in accordance with any
preceding claim, in which the facing comprises open-
ings making up between 15% and 85% of its surface
area.

4. A flat roof insulating system in accordance with any
preceding claim, in which the weight of the veil, in-
cluding the filler, is ≥ 100 g/m2 and ≤ 500 g/m2, no-
tably ≥ 250 g/m2 and ≤ 400 g/m2.

5. A flat roof insulating system in accordance with any
preceding claim, in which the facing comprises a veil
comprising fibres selected from: glass fibres; and a
combination of glass fibres and polymer fibres, no-
table PE fibres, notably in which the combination of
fibres comprises between 70 wt% and 90 wt% glass
fibres and between 30 wt% and 10 wt% polymer fi-
bres.

6. A flat roof insulating system in accordance with any
preceding claim, in which at least one part of the
hook and loop fastening system is provided in the

form of discontinuous patches, strips, layers or com-
bination thereof.

7. A flat roof insulating system in accordance with claim
6, in which the discontinuous part of the hook and
loop fastening system makes up between 20% and
80% of the surface area of the lower surface of the
weatherproof membrane or the upper surface of the
insulating panel to which it is attached.

8. A flat roof insulating system in accordance with any
preceding claim, in which the mineral wool insulating
panel has at least one of the following features:

- a density which is ≥ 80 kg/m3 or ≥ 90 kg/m3

and/or which is ≤ 220 kg/m3 or ≤ 200 kg/m3;
- a surface of the mineral wool insulation panel
to which the facing is secured having point load
resistance (measured in accordance with
EN12430) which is ≥ 300 N, ≥ 450, ≥ 650 N, ≥
750 N, ≥ 800 N or ≥ 900 N;
- a fire classification of at least Euroclass A2,
preferably at least A1, as determined under EN
13501-1.

9. A flat roof insulating system in accordance with any
preceding claim, in which:

- one part of the hook and loop fastening system,
notably the hook part, is provided in the form of
discontinuous patches, strips, layers or combi-
nation thereof on the upper surface of the min-
eral wool insulating panel, notably making up
between 20% and 80% of the surface area of
the lower surface of the weatherproof
membrane ; and
- the other part of the hook and loop fastening
system, notably the loop part, is provided in the
form of a layer covering at least 80% of the lower
surface of the weatherproof membrane.

10. A flat roof insulating system in accordance with any
preceding claim, in which

- the one part of the hook and loop fastening
system is secured to the facing by an adhesive;
and/or
- the other part of the hook and loop fastening
system is secured to the lower major surface of
the weatherproof membrane by an adhesive.

11. A flat roof insulating system in accordance with claim
10, in which the adhesive is a hot-melt adhesive or
the adhesive comprises EVA, PU, copolymer, copol-
yesters and combination thereof.

12. A method of insulating a flat roof comprising:

11 12 
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- providing mineral wool insulating panels com-
prising one part of a hook and loop fastening
system secured to its upper major surface, no-
tably a mineral wool insulating panels compris-
ing a facing secured to its upper major surface
and one part of a hook and loop fastening system
secured, notably by an adhesive, to the facing ;
- providing a weatherproof membrane compris-
ing the other part of the hook and loop fastening
system secured, notably by an adhesive, to its
lower major surface;
- arranging the insulating panels at the flat roof;
and
- subsequently extending the weatherproof
membrane over the insulating panels and se-
curing the membrane to the insulating panels by
the hook and loop fastening system.

13. A method in accordance with claim 12, in which the
flat roof insulating system is a flat roof insulating sys-
tem in accordance with any of claims 1 to 11.

14. A method in accordance with claim 12 or claim 13,
in which the weatherproof membrane is provided in
the form of a roll having its part of the hook and loop
fastening system arranged at its externally rolled sur-
face; and
in which extending the weatherproof membrane over
the insulating panels comprises contacting a portion
of the external surface of the roll of weatherproof
membrane with the insulating panels and subse-
quently unrolling the weatherproof membrane over
the insulating panels.

15. Use of a hook and loop fastening system for securing
a weatherproof membrane to an mineral wool insu-
lating panel in a flat roof system, notably a flat roof
system in accordance with any of claims 1 to 11 or
manufactured in accordance with the method of
claims 12 to 14.
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